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ALFRED R. C. SELWYN, C.M.G., LL:D., F.R.S., etc., 

Director of the Geological and Natural Hi«tory Survey of Canada. 

Srn,-I have the honour to transmit herewi th my second report on 
the Geology and Mineral resources of the Eastern Townships. It em­
braces the work of the past two years, and is intended to accompany 
the north-east quarter-sheet map of a part of the province of Quebec, 
which is the continuation to the nor thward of that published in _1886. 
Many miles of coast line hrwe been surveyed, both along the shores of 
the St. LawJ"ence aud on the islands lying ~u t he channel, and a great 
extent of countt"y 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.K, P.L.S., who has ably assisted me throughout the entiJ"e work, 
and these additions to the map !'ender it much more complete and 
accurate. 

Our thanks are due to many persons, more especially to the owners 
and manage1·s 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. Lawrence has only been 
cursorily examined by us, collections of fossib having been made at 
several points. 

I have the honor to be, 

Sil', 

Your obedient servant, 

R. W. ELLS. 



SECOND REPORT 

ON THE GEOLOGY OF A PORTION 

OF THl'l 

PROVINCE OF QUEBEC. 
Bi: R. vV. ELLS, LL.D., x'.G.S.A. 

The work of tho past two seasons has been for the most part confined Area described. 

~o that portion of the province lying to the soulh of the St. Lawrence 
River and embracing the counties of Mogan tic, Dorchester, Bellecbasse, 
Levis, Montmagny, and l'lslet. ln its economic aspect it inclucl es the 
Chaudiere go ld-field, the asbestus clcpositR of Thetford and Broughton, 
and the iron and copper deposits ofLeeds. A great part of the district, 
viz:., that lying to the north-cast of theChaudiere River, was examined 
by Mr .. fames Richardson in 1868. His report is the latest official 
publication in detail on that section of the country. In v iew, however, 
of the many new facts pertaining to the structure and the age of the 
several rock formations of the J!;aAtern 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 tiurveys. 

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 Pocatiel'e, while on the north side our 
examination extended from the mouth of the Jacy_ues Cartier River to 
Cape Tourmcnte. The group of islands which occupy the central por-
tion of the rivet· between Quebec to opposite St. Thomas were also 
surveyed from Odeans Island to Crane Island, both inclusive. 

The extension noi·thward of the several geological formations des­
cribed in the preceding report* was carefully traced. The extension 
of the anticlinal t here, and previously in 1863t and in 1867,§ described 
as that of Sutton Mountain was found to continue, with a nearly direct 
cou1·se, to the rear of l' ltilet, where our examination ended in this direc­
tion; displaying for a considerable paet of the distance the series of 
cryctalline schist-3, chloritic, talcose, and micaceous, which characterize 

•Geo!. Surv. Rep. 188G. Pn,rt J. 
t Geol. of Canada, 1863, p.p. 2J7, 251. 
§ Rep. of Geol. Survey, 1867-68, p.p. 7A and 8A. 
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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 qual'tzite 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 sel'ies of the Eastern Townships. In 
this series there occurs a very considerable development of volcanic 
rocks, cliorites, serpentine, &c. ; but th1~ 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 tho 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 Colel'aine. 

The name "Quebec Group," which has for so many years been 
applied to much of the rocks of 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 tho 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 Cha:zy formations. Dr. Selwyn 
and others, have, however, since 1876, pointed out that it has been 
found to embrace rocks ranging from the Pre-CamLrian to the Hudson 
R. er Loraine, both inclusive. .An almost entirely new arrangement 
of the different formations which make up the g1·oup is therefore impe­
rative. In the case of such pol'tions of the original group, the horizon 
of which bas been definitely determined, the proper name of the for­
mation can be readily applied, while 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. 

Va1·ious reports on the area in c1uestio11, extending over a period of 
sixty years, have appeared from time to time, among which may be 
more particularly mentioned the following:-

Dr. J. T. Bigsby, 1827, Geoi. 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. 19-33. 
" " 1845-46., Geo!. 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 Chaudiere River and Temiscouata Road. 
" Geo!. Rep., 1850-51. On the gold of the Chaudiere Valley. 
" Geo!. Rep., 1852-53. On the geology of the North shore of the 

St. Lawrence between Montreal and Cape Tourmente. 
Logan and Hunt, 1855. Esquisse Geologique. 
James Hall, 1858. Communicated 1855. Can.Nat., Vol. III., Notes on the genus 

Graptolites, etc. ; also Geo!. Hep. 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. VI., 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. VI., p. 106. On the Taconic 
system, al)d 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. VI., p. 199. Considerations relating to 
the Quebec group and the Upper copper-bearing rocks of 
Lake Superior. 

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

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

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

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

Jam es Hall, 1865. Sec. II., 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. 

" 

" 

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. VIII., 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. VIII., p.183. On the Rocks of the Que­
bec group at Point Levis, letter addressed to Mr. Barrande. 

T. Devine, 1863. Can. Nat., Vol. VIII., pp. 95 and 2!0. Description of a new 
Trilobite from tbe Quebec group. 
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Sir W.'.E. Logan. Geol. of Can., 1863, p. 225. The Quebec group. 

'· II 

" 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, 186G. Geo!. of Can., p. 30-33. On the Geology of the Que­

II 

bec group in the Eastern Townships. 
1866-69. Geo!. of Can. On the region South of the St. 
Lawrence, between the Chandiere River and the Temis­
couata Road. 

Dr. T. S. Hunt, 1878. Sec. Geol. Sur. Penn., Part I. Azoic rocks. 
Dr. A. R. C. Selwyn, 1877-78. Geol. of Can., p. 2a, 9a. Observations on the 

Stratigraphy of the Quebec group and tbe older Crystallines 
of Canada, also 188 1 Can. Nat., Vol. IX, p. 17. 

Tbos. Macfarlane, 1881. Can. :Nat., Vol. IX, p. 01. 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 tbe Geology of the Gaspe Peninsula. 
Dr. T._S. Hunt, 1883. Trans. Roy. Soc. Can. The Tiwonic question in Geology. 
Dr. A. R. C. Selwyn, 1882. Trans. Roy. Soc. Can. The Quebec group in Geol-

ogy. 
Mr.:.1~. D. Adams, 1880-81-82. Notes on the Microscopic Structure of some 

rocks oft.he Quebec group. 
Sir Wm. Dawson, 1883. Appendix to Harrington's Life of Sir W. E. J,ogan, the 

Quebec group. 
Dr. Selwyn, 1883. Reply to Sir Wm. Dawsou. 
Prof. Jules Marcou, 1884-88. Various papers on the Taconic question. and on 

Canadian geological classification. 

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. ~fony of the reports have long been out of print, 
and are now inaccessible to the great majoi·ity 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 numbee of scientific workers in this field, and ex. 
pressed, from time to time, in the publications above enumerated. 
More particulal'ly 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 Teport 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 G1·oup." This term was first intl'od need 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 especially developed on 
the South side of the St. Lawrence opposite that city, which presented 
i!O many difficulties as to the correct interpretation of its structure 
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:and position, as to wanant tbe giving of a $pccial name to the l'Ocks 
which composed it. 'l'he investigations of this gl'oup, which had been 
begun some years before that date, had always presented problems 
very difficu.lt of solution, owing to the fact that it was held to embrace 
:a great variety of rocks differing very widely in tharacter from those 
in the immediate vicinity of the St. Lawl'ence, and to include both the 
fossiliferous Rhales nea1· that river and the great series of crystalline 
rocks of the intel'ior, or the prolongation of tho Green Mountain Range 
-of Vermont, which enters Canada near Sutton Mountain, and extends 
with some interrnptions to the extremi ty of tho Gaspe Peninsula. 
1'hese were regarded as the equivalents of the fo~siliferous 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 en ti re physieal ch aractel' al tcrnd from the 
ordinary Rhn.les, sandstones ancl rnnglomeratcs of the original deposits 
to tbe most highly altered schists, quartzites, dioritic and gneissoicl 
rocks. 'The upper part of' the series was nlso held to embrace sedi­
ments, wbich contained fos,;ils of Utica ot· po~sibly Hud:>an River age, 
80 that the cu l'ious anomaly was p1·esented of one single group name 
which comprised rocks ranging from what has now been determined 
to be as old ns the Hurnnian to the upper pa1·t of th e Cambro-Slinrian. 
An abstraet of tbe views r eferred to will ue presented under the latter 
beading. 

Tho several geological sysLems recognized in the area examined Systems 
recoguizcd. during t he pa1:;t season are :-

F. Devonian. 
E. Silul'ian. 
D. Cambro-Silurian. 
C. Cambrian. 
A. B. Pre-Cambrian. 
0 1'.)'stalline and Ig neous rocks, volcanic and plutonic. 
Superficial depo10its. 

F. DEVONIAN. 

In desc1·ibing the distribution of the Gaspe series (see G-ool. of Can., 
1863, p. 427-29) allusion is made to an out-e1·op of fossilifot'ous lime­
stone, which is found on the north bnnk of the Chaudict·e Rive1-, about 
midway between the I?nmine River and the village of St. George. The 
fossib from this locality \Vere examined by .M:r. Billings, who 
pronounced their aspect to be Devonian rathel' than Silurian . 
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During the pa,;t season, the extent of this outlie1· 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 aQOUt twenty 
chains, and to rest unconfol'mably upon the black and grey slates and 
grnyish 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 1·ivel'. The underlying slates at 
this point dip south-east at a high angle. 

No fossiliferous rock8 of a similar horizon appear on the south side 
of the Chaudiern in any direction, in so fa1· as yet observed, the out­
crops of Silurian slates at the na1·1·ows of Lake St. Francis, decribed in 
Part J, Vol. II, Geological Survey, 1886, being the nea1·est in point of 
age. To the north-ea~t the limits of the St. George basin could not 
be clearly determined, owing to the covering of soil a.nd forest, but it 
is apparently of no great extent in this direction, as no indications of 
such rocks ine seen on the road wh'.cb extends for twelve miles up the 
east side of the Famine River, the re8t of the country in this d1rectiou 
being an almost unbroken wilderne;is. 

Furthe1· to the north-east, on the road leading to Ste. J ui:;tine, between 
the townships of Lan,gevin and Ware, a ve1·y limited exposure of 
similar fossilife1·ous 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 tbe ci·ossinp: of the b1·ook at the head of the 
Famine Rive1· and the corner of the road to Ste. Justine church. The 
breadth of this outcl'op is not more tlrnn 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 are known to occur anywhere throughout the 
whole of the countl'y to the south of the St. Lawrence, which is 
included in the north-cast quarter sheet of the Quebec map. The 
exposures just described r esemble pa.tehes which have escaped denuda­
tion. From the fossils collected in 1886 by Mr. Ami from the Chau­
diere locality the following species have been recognized : 

Pulypi. 

1. Fai:osites Gothlandicus, Lamarck .. .. .............. ·. DeY. and Sil. 
2. Favosiles, sp. indt .. . ............ .... . . .. . ... .. .. . 
3. Syringopora Hil<ingeri, Billings .................. .. Dev. (Cornif.) 
4. Diphyphyllum ... .. .. . ...... ..................... . " 
5. Cyatlwphyllum 1?) sp ......................... ·· · · · · 
6. Heliophyllum, sp. indt.. .................... . .... . 
7. Crinoid fragments ................ . ... · ..... . ..... . 
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Brachiopoda. 

8. Orthis, sp. ind t ........................... · . · · · · · . 
9. Strophomcna rhomboidalis Wilckens...... . . . . . . . . . . Sil. and Dev. 

10. 11. Strophod(Yllto, 2 sp.............. . . . . .. . . . . . . . . . . . Devonian. 
12. Productus (?) ...............•••..... . .......... ·. " 
13. Spirij era duodenaria, Hall., var. or N. sp .......... . 
14. J::Jpirifera gregari, Hall, " ......... . 
15. Spirijera, sp. ind t ............................ .. . . 
16. AtnJpa reticularis, Linn ..... Dev. Some resembling A .<pera, Sehl. 
17. Leptocelia jlabellites, Conrad . . . . . . . . . . . . . . . . . . . . . . . Dev. 

Lamellibranchia ta. 

18. Paracycla8, sp .............. . ............ . ....... . Dev. 
19. Pteri.nea textili.~, Hall, var .. .. .......•............ . . Dev. and Sil. 

Trilobita. 

20. Proctus crassimargina tus ? Hall ....... . .......... .. Dev. 
21. Phacops, sp. inclt . ......... . .... . ........... .... .. Dev. and Sil. 

From the collection dete1·mined by Mr. Billings, in addition to the 
forms above enumerated we have : 

Fr.wosite.~ ba.sallica, Gold fnss . .................. . ... . .. . Dev. (Cornif.) 
Diphyphyllum arundinacewn, Billings ... .. .......... . . " 
Zaphrentis, sp. ind t . . . .. . . .. .. . . . . . . ..... . .. . .. . ..... . Dev. and Sil. 
Helsophyllum Oneidaense, Billings .. .. ............... . . Devonian. 
Orthis seriatula, Hall ... . . . ... . . . . . ... . .... . . ..... . .. . Dev.(Cornif.) 
Chonetes, 2 sp ...... , . . . . . . . . . . . ........ · · · · • · . · • . · 
Productu..~. small form .... . .... . .. . ... .. ............ . . Devonian. 
Spirifera acuminata, Hall ........ .. ............... . Dev. (Cornif.) 
Cyrila, like C. rostrata ..... . .. ....................... . 

E. SILURIAN. 

No rocks which co uld definitely be pronounced of Silurian ageArea.qof 
Tile Siluria.n. 

were seen in the area em braced in th is quarter-sheet map. 
red shales mentioned in the Geo!. Cm1., 1863, p. 205, the horizon 
of which was ;·egarded as probably about tbat of the Medina 
from tbe fact that they overlie the lludson RiYer shales on tho Becan­
cour Rive1· and at othet· places, wore carefully but unsuccessfully 
examined along that s tt·eam for fossib. The most northern area, that 
in the seigniories of St. Jean des Chai I Ions and St. Pierre des Bccquets, 
shews, in some of the small e t· streams, tbe same chat'acter of red shales. 
I•'rom the known unconformity of the red shales of the Becancour to 
the underlying Lo1·aine shale, it is probably safe to assume that they 
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repl'escnt somo portion of the Silurian system. Owing to the general 
lack of exposures, however, the extent of the areas so occupied must 
be largely conjcctu1·al. 

D. CAMERO-SILURIAN. 

Many of the remarks in Part J, Vol. IL, Geological Sut'vey of Can­
ada, 18~6, on the cbaractc1· and distribution of the rocks formerly sup­
posed to belong to the 'Cppcr Silu1-ian 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 thiti district, thfl 
area occupied by rocks of Silurian nge included all that portion of the 
province lying between the state of Maine and a liuo drawn from near 
the north-west encl of Lake St. Frances to tho intersection of tho Que­
bec boundary by the Nonb-'\Yest B1·anch of the St. Jobr1 fovor, in the 
township of Talon, crossing the Chauc.lierc a short distance west of the 
village of St. Fran(;is, Beauce. From the point mentioned in Talon, 
the northern limit of the Silul'ian was thought to extend in a tolerably 
direct course to the north-east, keeping along the international line to 
the northern part of Lake Tcmiscouata; the area being regarded as 
forming the prolongation in this direction of what was then held lo be 
the great Silurian ba~in, lying to tho east of the Sherbrooke and Stoke 
Mountain anticlinal. 

'l'he sfatements in Geo!. of Can, 1863, p. 427-29, rcla.tive to the 
structul'c and age of the strata along the Chaudiere Ri,~er, in which 
the great series of slates, q uartzitcs and fclspathic rocks, now regarded 
as in part constituting the lowest portion of the Cambrian, are classed 
as of Silurian age, cannot now be accepted as correclly interpreting 
the geological structn1·e of this area, since it has been nscertained that 
no clearly recogni~able Silul'ian rocks exist in this a1·ea at all, while, 
in the portion of t he province ly ing to the sou th, such areas are con­
fined to limited and at times closely infolded basins. 

The formations pe1·taining to this system, and found in the area south 
of the St. Lawrence, range frum the Hudson River downward to the 
Cam brifin. The a!'ca may be readily divided into two portions, an east­
ern and westem, the former including all that series which extends 
between the central anticlinal presently to be described and the United 
States boundary, the lattel' that situated between that anticlinal and 
the St. Lawrence River. 

The former portion has been briefly alluded to in the preceding 
report, 1886,* and i8 tho prolongation to the north-eaBt of the great 
Cambro-Silul'ian at'ea which lies between the Stoke Mountain range 

• Geol. Sur. of Can., Vol. II, Pnrt J, 1886. 
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and the Cambl'ian rooks of Lake Megantic and vicinity. In their 
northward extension these sediments present characters ve!'y similar 
to those already descl'ibed for the southern area, consit>ling la1·gely of 
dark-grey and blackish, sometimes plumbaginous slates with g reyish 
sandstones, the former sometimes ochre-~potted nnd displaying, on 
weathered surfaces, the characteristic striped or banded aspect already 
referred to. Calcareous rocks are, as a rule, absent, though on the 
Upper Chaucliere they are occasionally seen, and they have been 
reported by Mr. A. Webster, formerly of the staff of the Geological 
Survey, as occurring on the North-West Bi·ancb of the St. John River, 
a short distance be!ow the Lac de la Frontiere. The western limit of 
the pl'incipal areit of these rocks on the Chaudiere is supposed to be 
the valley of the Famine River, whence they are well exposed on the Upper waters 

d 1 d . h Ch d" ·' lD L d' . ofthe:st.John roa s ea mg up t e au 1ere anc u oup streams, exten mg m Hiver. 

this direct.ion along the Kennebec road to the vicinity of lots 37-40, 
Kennebec Road Range, Liniere. The western boundary, north of 
the l<'amine, presumably follows the course of that stream to a distance 
of several miles teyond the crossing of the road to Langevin, whence 
cur ving round, the Cambro-Silurian rocks widen out towards the head 
waters of the Et('hemin Hiver, the line between these and the Cam­
brian crossing the road from Mailloux to St. Magloire, about half a 
mile west of the !alter plac:e. The country in this direction is entirely 
unopened, except by the road to St. Magloire, through Roux and 
Mailloux, and tlrn.t th rough Cranbourne and Ware to Ste. Justine or 
Langevin. Further north, no waggon-road exists south of the Tache 
road, but. in the northern part of Roulette and Montmagny an old foot-
path extends through the northern pa!'t of these townships, past the 
south end of Lac au Crapaud, in the direction of Lac a la Frontiere, o~ 
the N. W. Branch of the St. John. On this path, about the line 
between ranges VI and VII of Talon, blackish clay slates, presumably 
of thi s series and similal' in cnaraeter to th ose describedfurthe1· south, 
appea1·. This outcrop probably marks t he western limit of the Uambro. 
Silurian area in this direction, as the dark grey graphitic limestone 
already referred to as occurring on the St. J obn waters, is found a few 
miles fu1·the1· to the north-east, :tssociated with similar slates. The 
country lying east from Ste .. Justine nnd St. Mag loire, in the valley of 
the Daaquam River, is generally low and apparen tly unbroken by any 
prominent ridges which might indicate the presence of ar eaB of the 
metamol'pbic Pre-Cambrian r ocks. H ay swamps are numerous and 
the banks of the stream are frequently lined with alders fol' some Ob ,. f 

serva1.o1ons o 
distance inland. From the notes of Mr. A. Webster, who descended Mr . .A. Webster 

the Uppe1· St. John from Little Laki.> St.John, at the head of the South-
WeRt Bmnch, which stream form s 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 
consisted of greyish sandstone and clay-slate, which from iheir descrip­
tion resemble very closely the rocks described as occupying the 
great Cambro-Silurian basin of the south-eastern part of the province. 
'l'he Upper St. John is navigable for canoes only when the water 
is high. On both occasions, when we visited the Upper Chaudicre, 
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 Mctgel'mette, 
by way of Lake Ahenaquis, 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 generally good, the rocks in places being 
arenaceous slates and grey sandstones similar to those seen abont St. 
George and Jersey on the Chaudicre 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 pot:i.toes 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. East of St. Magloire, th.e rocks seen were fine cleaved clay 
slates, having a north-west dip. On the North-West Branch of the 
St. John, between Lac a, la Frontiere and the main rive!', hard, 
altered gl'eenish-grey sandstones were observed, with bands of greenish­
grey clay slates, all clipping S. E. < 75°-80°; and containing, a short 
distance below the lake, interstratited beds of argillaceous, bluish­
black limestone much cracked and traversed by seams of calcspar. The 
i::pecimens of limestone from this locality resemble very closely the 
Cambra-Silurian limestone of Cookshire and Eaton, in which micro­
scopic fos~ils were found, and which have been described in the last 
Report.* 

Central area. 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 Chaudiere 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 blackii;h slates, at times ochre-spotted, 
with grey Bandstones, presenting at times the characteristit.: banded 

• Gcol.Survcy, 1886, Vol. II,PnrtJ. 
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aspect on smoothed surfaces noted in the central basin to the south-east· 
What has boen regarded as a narrow band of these rocks crosseR the 
Chaudiern and extends up the west side of the Gilbert River fol' 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 rockfl are not so highly felspathic or 
quartzose as those of the underlying Cambi·ian 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 III, of Tring, the 
bluish slates dipping S. 35° W. < 30°, while the undedying quartzite 
dips S. 20° E. < 20°. Full descriptions of the rocks of this series have 
beeu already given in the Annual Report, 1886, Part J, and need not 
here be repeated. South of the Chaudiere their structure is apparently 
that of a basin bounded on eithe1· 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 othel' is well developed about 
the village of St. Franr~is, Beance, and for several miles to the sout.h­
east. Its extension west of that village will presently be described. 
Certain areas of red and green slates and grey sandstonefl, which cross 
the Chaudiere near the Col way River and extend to the nol'th-east into 
Cran bourne, present features very similar to those found in °the Sillery 
rocks of Quebec, and may indicate a synclinal of these sediments in 
this d ireetio11. 

The second a1·ea of the Camb1·0-Silurian rocks above referred to as ~;~,!'.awrcnoe 
that in the vicinitJ of the St. Lawrence presents at several places 
many features differing from those in the area just described, and the 
fol'mations are, forthe most part at least, presumably of a later age, 
as indicated by the abundance of fossils found at many points. 

On the south side of the St. Lawrence, two miles above the wharf St. Nichola~. 
fault. 

at St. Nicholas, which is about twelve miles above Levis, the contact 
between the grey, sandy shales and sandstones of the Loraine and the 
red, green and black shales of the Sillel'y formation is well seen both 
on the beach and in the cliff. The beds along the line of fault for 
several yards are much crushed, but the general dip of the two series 
is S. <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 r ecognized the following 
species:-

Columns of Glyptocrinus, prob. G. decadactylus. 
1. Arthrograptus quadrimucronatus. 
2. Diplograptus, sp. nov, (D. Latior.) 

Fos3ils. 
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3. Leptcena sericea, Sowerby. 
4. Orthis testudinaria, Dalman. 
5. Zygospira Headi, Billings. 
6. Ambonychia radiata, Hall. 
7. Orthodesma parallelum, Hall. 
8. Modiolopsis, sp. indt. 
9. Trinucleus, sp., large form. 

The r ocks of this horizon occupy the shoro continuously fol' nearly 
three miles and a half, the high dip, S. 10° E. < 50°-60°, being main­
tainecl. The strike of the strata being almost along the shore, no great 
thicknes8 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 cfa1·k shale:::, with hard, blackitih 01· greenish ebel"ty beds like those 
seen at the Nfal"sonin, the dip of which is S. 15°-30° E. < 55°-80°. 
These contain fossil::;, among which were ob5ervecl :-

1. Dicranogmptus ramosus, Hall. 
2. Clmiacograptus bicornis, Hall. 
3. Dicellograptus sextans, Hall. 
4. ? Corynoides calycularis, Ni0bolson. 
5. LeptQboloid shell. Too imperfect fol' specific imd generic refer­

ence. 

St. Antoino The peculiar bands of cherty and sbaly rocks from which these fos-
and Ste. Croix. .1 b . d l I h h · h d · · f S s1 s we1·e o tame extenc a ong t e s Ol"e m t e 1rect10n o t. 

Antoine de Tilly fol' nearly a milo and a half, and at their most 
soutbe!'ly outcl"op arc underlaid by the usual g rey shales and sand­
stones of the L oraine formation, there being probably a line of fault 
at this place. Above thi;; the lattc1· a!'e well exposed in the cliffo; and 
on the i-ivor flats at low tide, where they can be seen to run in straight 
lines obliquely across the river towardti the north shore for nearly 
a mile in 1:>ome plaee~. The strike of the :;everal beds to the vicinity 
of tho St A11toine whal"f i::> quite uniformly to the S. W. < 50°-70°, 
though several well defined anticlinal8 are seen in this distance, but 
above the wharf, the angle of the dip begins rapidly to decline to 30°, 
whence the bed" become more horizon tal, till at St. Croix whal"f the 
inclina tion is not more than 6°-8°, the direclion of the dip being 
south and the i-iver flowing pAAt the Lassct edges of the strata. For 
several miles north of St. Croix wharf the flaggy sandslones are thickly 
cove1·cd with fossil:>, from which t he following forms wel"e obtained:-
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l. Discinn, sp. 
2. Leptcena sericea, Sowel'by. 
3. Strophomma alternata, Conrad. 
4. Orthis t estudinaria, Dalman. 
5. Orthis emacerata, Hall. 
6. Zygospira Headi, Billings. 
7. Anazyga recurvzrostra, Hall. 
8. Bellerophon bilobatus, Sowe1·by. 
9. Murchisonia gracilis, Hall. 

10. Ambonychia radiata, Rall. 
11. Ortlwdesma parallelum, Conrad. 
12. Lyrodesma, sp. 
13. Trinucleus, sp. nov. 
1-t. Calymene senaria, Conrad. 
15. Dalmanites 01· Encrinurus, sp. 

Above Ste. Croix, towards Pointe au Platon, the shores of Ste. Croix 
Bay are generally low and boulder-strewn, and but few ledges a1·e seen. 
The more westerly trend of the shore as we ascend the rive1· traverses the 
Jowe1· bed:; of the Loraine or Hudson Rive1· formation till near the ex­
tremity of the point, which forms the sharp angle of the river below and Pointe n.u 

opposite Port N euf; where the upper beds of the Utica formation proper Phiton. 
appear. These are highly bituminon~, 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 fo8sil form was obtained from this 
point, viz., Orthograptus quadrimucronatus, Hall. These beds arc very 
near ly fl.at or dip to the S. vV. < 2°. They continue along the shore 
above the wharf for a mile, above which our measurement:; did not. 
extend, as the next course of the river traverses the L oraine shales 
again, repeating the section seen at Ste. Croix. Pointe au Platon, 
therefore, and the cliffs in tbe immeJiatc vicinity r epresent the 
only typical Utica rocks seen on the south side of the river in this 
direction. l<'rom the fault above St. Nicholas the lino of contact Fault. 
thel'O described between the Loraine and Sille1·y formations extends 
apparently in a direct lin e, as indicated on the geological map, 1866, to 
the Becancour Rivet', where it is seen about fourteen miles above the 
month. On this river the rocks of the newer series are g1·ey sand-~\;~~.cour 
stones and shales, like those about Ste. Croix, and contain an abund-
ance of fos:;ils of like species, among which were found a Diplogroptus, 
resembling D. I-Iudsunicus, a Crania, and a Lingula, Orthis testudinaria, 
Zygospira Headi, Ambonychia radial a, and a Trinucleus like that from Ste. 
Croix, besides a branching and frondoso species of monticuliporoid coral. 

2 
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These rocks are 111 contact by a fault, with the red, green and black 
shales and hard sandstones of the Sille1·y formation, which extend 
thence up the Becancour to the line of the Grand Trunk Railway at 
Lyster. 

J~cques Ca!tier The country bordering the St. Lawrence on the north side from 
RivertoPointe·p f h" h · · p · pj Q L • 11 aux-Trembles. ortneu , w ic . lS opposite ointe au aton, to ueuec 18 we 

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 graptolitet>, with Leptobolus insignis, as far down as a point 
seventy-five chains west of the wharf at Pointe aux Tremble", where 
these sediments are immediately underlaid by grey nodular limestones 
of Trenton age. Throughout this distance the Utica beds are 
nearly horizontal or range in dip from 2° to 8°, but show sev­
eral low anticlinals on either side of Ecureuil Point, with several local 
twistings of the strata. The 'l'renton 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 Reen 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 bread th of the Trenton anticlinal of Pointe aux Trembles 
~~0;::/r~~~1~s- is therefore only lciO chains. The beds at this place are simply a mass 

of fossils, many of which are beautifully preserved. A few fo1·ms ouly 
were picked up in our traverse among which were:-

Pointe-aux­
Trembles to 
C11pe Rouge. 

1. Heterocrinus simplex, }fall, var. Canadensis, Billings. 
2. Monticuliporoid corals, severu.l sp. 
3. Leptcena sericea, Sowerby. 
4. Strophomena deltoidea, Conrad. 
5. Strophomena alternata, Conrad. 
6. Orthis testudinaria, Dalman. 
7. Dalmanites callicephalus (?), Green. 
8. Calyrnene senaria, Conrad (= C. Blumenbachii, Brongn.). 
9. Asaphus platycephalus, Stokes (large sp.). 

10. Ceraurus pleurexanthemus, Green. 

Below this, to near the contact above Cap Rouge, the shore is gen­
erally low and nrnrshy, with great mud fiats, strewn with Laurentian 
boulders, and with points every few hundred yards composed of the 
same. Occasional ledges of brown and black shales of lrtica aspect 
are seen, which, at about two miles and a quarter above the Cape Houge 
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 0~aultRabove • ape ougc. 
Leptcena sericea were collected. Near the contact the beds are black 
and greyish shales and grey sandstones, whieh along the line of fault, 
as above St. Nicholas, are much crnshed. The line of fault at this 
place is beautifully seen on the beach at low tide. 

The rocks on the 110l'tb side of the St. Lawrence, extenrling between North side St. 

Ancient Lorette and Cape Tourmento wore more particularly studied Lawrence River 
' > · . below Quebec. 

by Messrs. Giroux and Ami, who made careful collections of fossils at 
various points. Among those· were Lorette, Charlesbourg, Temple-
man's Quarry, Montmorency Falls, Ste. Anne do Beaupre and St. 
Joachim. The distribution of the Trenton, Utica and Loraine forma-
tions, as given in the Geology of Canada, 18G3, was found to be gen-
erally correct. · 

At Ancient Lorette the Laurentian gneiss occupies the bed of the AncientLuretl:.: 
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 ovel'laid 
directly by the Trenton formatio11, the lower beds of whieb for several 
feet are made up of recementcd debris from tho underlying gncii:;s, and 
these gradually pass upward in to the highly fossilifel'ous, dark-gl'ey, 
bituminous limestone. These rocks clip sonth-eai:;terly < 10' . To the 
east of the villacte the o·neiss also shows ·1long· the north side of the Trenton roe.ks ;:, o ' · on Laurentian 
road leading to CharleRbourg for a mile or more. The 'l'renton hori-guciss. 
zon of t he 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 >t Black Rivet· facies in their lowest portion :-

~· Prasopora lycoperdon, Vanuxcm (P. Selwyni, Nich.). 
2. ? Batostoma Ottawaense, Foord. 
3. P achyrlictya acuta, Hall. 
4 . Several other branching Poly::::oa, indt. 
5. JJiscina Pelopea, Billi ngA. 

6. Lingula Philomela, Billings. 
7. Leptcena sel'icea, Sowerby. 
8. Stroplwmena alternata, Comad. 
9. Orthis testudinaria, Dalman. 

10. Orthis, sp. nov.? 
11. Skenidium ?. sp. 
12. ? Zvgospira or N .. G; This form occurs at Montmorcney, both 

above and below the fall s, and at Beauport, Ch::!rlesbonrg, etc. 
13. Atrypa hemispherica, Hall. 
14. " " var. or n. sp., without plications along the 

Fossils from 
Lorette. 
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anterior margin, but marked by a few prominent concen­
tric lines of growth. 

15. Bucania punct1frons, Emmons. 
16. Bellerophon bilobatus, Sowerby. 
F?. Conularia Trentonensis, Hall. 
18. Ther:a, n. sp. This Rpecies occurs in the Black River limestone 

of St. Joseph Island, Lake Hu,ron,)nd elsewhere. 
19. ? Ctenodonta dubia, Billings. 
20. ?" 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. 

2:2. Lituites undatus, Emmons. 
23. Endoceras proteif orme, Hall. 
24. Primitia Canadensis, Jones, var. nana. 
25. Beyrichia, sp. nov.? 
2l!. Asaphus platycephalus, Stokes. 
27. Ceraurus pleurexanthemus, Green. 
28. Calymene senaria, Conrad (= C. Blumenbachii, BL"ongo.). 
29. Encrinurus vigilans, Hall. 
30. Dalmanites callicephalus, Green. 
31. Trinucleus concentricus, Haton. 
32. Illcenus 111-illeri, Billings. 

The road from Lorette to Ste. Foye shows but few ledges. After 
descending tho slope of the ridge on which the formel' village is situ" 
ated, the country is low towards the line of the Lake St. John Railway. 
A few outcrops of brown bituminous shale were, however, seen in 
ditches and cuttings, and these were of Utica aspect. 

From Lorette to CharlesboUTg no rocks are seen other than those of 
the Trenton and Utica formations, with the exception of the ledges of 
Laurentian gnei>is north of the road all'eacly referred to. At a small 
brook about one mile wesL of Chal'lesbourg church brown bituminous 
shales contain Leptobolus insignis in abundance, with Orthograptus 
quadrirnucronatus and a Climacograptus-all Utica forms. Simila!' rocks 
are seen fifty yards north of the church, dipping south-easterly at an 
angle of 40°, and striking almost directly across tho road. From these 
were obLained, in addition to the forms noted above, Leptograptus 
fiaccidus, a Strophomena, a specimen like one from the Montmorency 
Falls, Bellerophon bilobatus, Leperditia ( Primitia) cylindrica, Triarthrus 
Beclci-all apecies of Utica ago. About 500 yards north of the church, 
on the east side of tho road, Templeman's quarry is situated in dark-
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grey limestone, the beds being nearly ho!'izontal. The limestoneTempleman'a 
strata, which are highly fossiliferous, al'e separated by thin partings quarry. 

-0f black shale, an occurrence common to this formation at other poinrs. 
A natural pit, over eighty feet deep, in the bottom of the quarry, gives 
a good section of the strata, and the ownel' stated that the same chal'-
scter of rocks extended all the way to the bottom, or at least as far as 
he could a..~certain, and that he did not know on what the limestone 
rested, as the bottom of the formation had not been reached. From 
~be beds of the quarry the following species wei·e obtained :-

1. Pachydictya acuta, Ball. 
2. Ptilodictya falciformis, Nicholson. 
3. Prasopora lycoperdon, Yanuxem (= P. Selwyni, Nicholson.). 
4. Crania, sp. indt., parasitic on End. proteiforme. 
5. Endoceras protcijorme, Hall. 
f>. Schizocrania, or Discina, sp. 
7. Lingula ricini formis, Hall. 
8. LeptO!na sericea, tlowerby. 
0. Strophomena alternata, Comad. 

10. Stroplwmena ? n. sp., same species as at l\iontmorency. 
11. Orthis testudinaria, Dalman. 
12. Calymena senaria, Conrad. 

South of Chadesbourg the slope of the hill to the fiat country, as at Ilc:tuport, 
_ . . · . . Parent's 
.i..Jorctte, shows ledges of brown b1tumrnons shales of the Utica, with quarries. 

south-easterly dip < 45°-50°. 
Near Beauport the Trenton limestone is seen in great ledges along 

the road leading to Montmorency, in a neal'ly horizontal position, while 
the Utica shales, somewhat highly inclined, occur a shol't 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:-

1. P rasopora lycoperdon , Vanu:x:em. 
2. Amplex opora discoidea, James. 
3. Lingula obtusa, Hall. 
4. Strophomena deltoidea, Comae\. 
5. Carne!'ella hemiplicata, Hall. 
6. Conularia Tren.tonensis, Hall. 
7. Ortlwcfl'as anellum, Hall, or a closely allied sp. 
8. Calymene senaria, Conrad. 
9. CerauntS pleurexanthemus, Green. 

10. Asaphus platycepha/us, Stokes. 

.. -
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From the beds of G'tica at this place were obtained:-

1. Schizocrania filosa, Hall. 
2. Leptcena sericea, Sowerby. 
3. Lyrodesma pulchellum, Emmons. 
4. Endoceras proteif orme, Rall. 
5. Asaphus Canadensis, Chapman. 

The i·ocks of the Montmorency Falls, neat· the junction of the .ilfont­
moreucy River with tho 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 Laurenti au 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 Trenton beds are almost 
entirely absent, and the overlying 'Ctica is brought against the face 
of the Laurentian cliff, which here bas a. vertical height of about 
260 feet, but in ;1, highly inclined }JOsition, hav ing a dip of nearly 60°, 
a state of things which can only have been brought about by a heavy 
fault. Thi:i fault can be traced westward past Beauport, whence it 
trends to the north-west, and strikes just acrosR 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 nv species known to be 
older than Trenton have been found, and it seems clear, from the evi­
dence of the fossils and from the chnraetcr of the sediments, that the 
conclusions stated by Si1· Wm. Logan in the Geology of Canada, 1863, 
as to the Rtmcture at this place, and suli:;equently by Dr. Selwyn in 
sundry papers, aro clearly maintained. 

Above the falls the bed of the river is composed of true Laurnntian 
gneiss, which is seen on the very edge of the rliff when the wate1· is 
low, while the banks of the stream on both sides are made up of the 
Trenton limestone, whif'.h is highly fossiliferous. The lowest beds of 
the Trenton in placM consist of a r e-composed r ock made up of the 
debris of the Laurentian gneiss, cemented with sand and calcareous 
matter. These beds rest directly upon the gneiss, and frequently 
fill up irreg ularities in its ·surface. 'l'hcy range from a foot to three feet 
oi· more in thickness, and shade upward into the fossiliferous limestone 
of the T1·enton, from the lowest beds of which the following specie& 
were obtained :-

1. Pachydictya acuta, Rall. 
2. Prasopora lycoperdon, Vanuxem. 
3. Solenopora compacta, Billings. 
4. L ingula curta? Rall. 
5. Leptcena sericea, Sowerby. 
6. Strophomena alternata, Conrad. 
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7. Orthis testudinaria, Dalman. 
8. Orthis pectinella ? Conrad. 
fl. Anazyga recurvirostra, Hall. 
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10. " '? Form not r ecognized, Gut \·ery common 
here and elsewhere, and often referred to Zygospira modesta, 
Say. 

11. Vanuxemia, sp. indt. 
12. Conulnria Trentonensis, Hall. 
13. Bellerophon bilobatits, Sowerby. 
14. Bucania punctifrons, .Emmons. 
15. Murchisonia gracilis, Hall. 
16. " pe:mngulata, Hall. 
17. Orthoceras, sp. cf, 0. anellum. 
18. Hmpes, sp. poetion of glabella and cephalon. 
19. Encrinurus vigilans? }foll. 
'.20. Asaphus platycephalus, S tokes. 
21. Ceraurus pleurexanthemus, Gt'een. 
22. llla-:nus Milleri, Bill ings. 

In the beds in the cutting on the road wegt of the bridge and in Rn.vine below 
h l'ft' · f · . . the falls. t e c 1 s m ront of .i\fr. Hall's house at the head of his steps, Tnnu-

cleus concentricus is very abundant. 
Below the falls tho Trenton limestones arc almost entirely wanting 

in the section, the fault having obliquely cut the measures and brought 
the Utica sht11es with a thin band of tbe upper Tl'cnton against the foot 
of the cliff. Occasional patches of bard sandstone or grit arc seen in 
the lowet· part of the face of the cliff of Laurentian gneiss, but these 
appear to be portions of the lowest bed of tho Trenton mentioned 
above, rathel' than the remains of any older formation, while tho cliff 
is for the most part flanked by the thin limestones and black or b1·own 
bituminous shales of the lowe1· part of the Utica. A r avine makes in 
on the east bank from the front of the fall for some distance, and 
mal'ks the line of division between tho L aurentian and the fossiliferouri 
sediments. From these latter a good collection was made, both from 
the bottom and the east side of the ravine, among which arc recognized : 

1. 1Iyalostetia, OI' similar sponge spicules. 
~. Diplograptus, sp. 
3. Ulimacograptv~. sp. 
4. Reteograptus Eucharis, Ilall ; small form. 
5. Ort!wgraptus quadrimucronatus, Hall. 
6. Plate of a cystidean or crinoid, resembling Glyptocystites 0 1· 

Glyptocrinus. 
7. L ingula curfa, lfall. 
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8. Leptobolus insignis, H:tl I. 
9. Leptrena sericea, SO\ve1·by. 

10. Orthis testudinaria, Dulman. 
11. " ? A form apparently new and occurring in 

the Trenton and T.Jtica from the Falls to Lorette. 
12. Serpulites dissolutus, Billings. 
13. llla'nus, sp. 
14. Calymene senaria, Conrad ( = C. Blumenbachii. ). 
15. Triarthrus Becki? Green. 
16. Primitia, sp. Apparently uode8eribed. 

Mr. Ami remarks that the above fauna is pre-eminently Utica in 
focies, with an evident admixture of a few Upper Trenton species 
obtained from tho lowest calcareous beds which cro1) out in the ravine. 
From the presence of certain typical Utica fo1·ms, no doubt can exist 
U!:i to the exact horizon to which tbe strata there seen belong. 

Section from The section of brnwo bituminous shales which extends along the 
foot of fall to 
mouth of river. no1·tb side of the gorge between tho foot of the fall and the mouth of 

Montmorency 
Fttlls to Cape 
Tourmente. 

the river show:; a probable repetition of the Utica beds nea1· the outer 
extremity, and here the fossils found indicate a Utica horizon similar to 
that found on the east side of the ravine. Those beds are, therefore, 
repeated by folding 01· by fault, indications of which latter are seen 
ncal'ly midway between the foot of the steps and the month of the 
stream. It ia also probable that both faults and folds occur in the 
space betweeo this shore and the Island of Orleans, occupied by the 
north channel of tho St. Lawrence. 

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

1. Diplograptus, sp. indt. 
2. Climacograptus, sp. 
3. Orthograptus quadrimucronatus, Hal I. 
4. Leptobolus insignis, Hall. 
5. Endoceras proteiforme, Hall. 
6. Trz'arthru.s Becki, Green. Common. 

Further to the east, the Trenton is well exposed at Chateau Richer, 
from the beds of which much of the rock for the constrnction of the 
L evis forts was taken, and which contains characteristic fossils. TheEe 
are overlaid by the etica, and at Ste. Anne de Beaupre the latter is 
followed by the greyish, sandy shales of the Hudson River or Loraine 
formation, the beds hcing similar io those seen at St. Pic!'l'e and Ste. 
Fa.millc, on the north side of the I sland 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, noai· the chec~e factory, the Loraine fo1·mation is well 
-displayed. According lo the map prepared by Prof. Laflamme the 
Tl'enton occui·s in limited areas directly upon the gneiss both on Ste. I~~~~~~i~~ rit 
Anne River and on the Friponne, a small stream flowing down the ~.!~~.;i:our­
mountain a short distance west of Cape 'l'ourmeute. Tho "Ctica also 
::>ccurs on this stream, and a li.;t of fossils from this spot is given in 
the Geology of Canada, 1863, p . 100. At Cape Tourmentc itself tho beds 
resting upon the gneiss consist of ahont twenty feet of conglomerate, grit 
and impure limestone, the fo1-mer cemented hy calcareous matter, just 
as on the Montmorenci, hut yielding. in so far a>< searched, no fossil:;. 

The most important at·ea of Cambro-Siluriun and C<tmbrian rocks Sillery o,nd 

b · •] t 1 · b t 1 f h · 1. l f p ' Levis formo,-ow eve1·, JS c rn w 11c occurs o t 1e west o t e great antic ma o re- tions. 

Cambrian strata, and which extends thence to the River St. Lawrence, 
occupying much of the flat country lying to the south-east of that 
rive1·. This area embraces a large part of what has been styled in the 
earlier reports of the Survey the non-metamorpb ic portion of the 
Quebec Group, which wns divided into the Levis, 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 Gasp6 Peninsula at Cape Hosier, but even on 
the Island of N ewfouoclland, where they arc wel 1 developed, and whe1·e Newfoundland. 

favorable facilities are afforded, especially in the northern part of the 
island, for deciphe1·ing the peculiarly complicated structure of this 
group. They have been carefully studied there, first by iVIr. Jas. 
Richardson in 1859-62, and subsequently by llfr. A. Murray. C.M.G., for 
.some years director of the Geological Snt·vey of the hland, whose 
map, published in 1877, contains the latest information bearing on this 
·question as regards that locality. 

With the object of rendering as cl oar as possible tho many conflict­
ing statements which hm·e arisen concerning the horizon and 
:stratigraphical relations of this peculiar group of rocks, a bl'ief abstract 
of the views held from time to time by the several observers in this 
field is here regarded as desirnble. 

The earliest account of tho rocks around Point Levis and Quebec Dr. T. Bigsby, 

is found in a paper by Dr. J. Bigilby, read before the Geological 1827· 

Society of London, December, 1827. They are there described as 
"1st, a slaty sel'ies, composed of slates and grnuwacke, occasionally 
passing into a brown limestone, and alternating with caleareouR 
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conglomerate in beds, some of which are charged with fossils; 2nd, 
a conchiferous brown and black limestone, sometimes based upon 

Earliest a. calcareous conglome1·ate; 3rd, Gneiss." Tho autbor's chief reason 
descriptionof r . h l · · t ·h i· · h t " h the rocks about 101" supposmg t o s aty series superior o t e 1mestone is t a t e· 
Quebec. latter is, in some situations, in immediate contacl with the gneiss, 

Car>t. 
1843. 

while at others it :passes into beds of the fii·st series above mentioned, 
the conglomerate of which contains organic remains derived from 
the conchiferous limestone." 'fhe slaty series is said to" occupy the 
whole of the sontbern shore of the St. Lawrence, the Island of Orleans, 
and a considerable po1·tion of the north bank of the rive1·, including 
the ridge upon which Quebec is placed. In that neighborhood the 
mast; of the depoi:;it consists of a black and brown slaty limestone, 
inclined at very high angles, and alternating with semi-c17stalline 
limestone and various conglomerates. The limestone contains several 
varieties of crystnllizecl carbonate of lime, intermixed with qnartz 
crystals and occa~ionnlly trnverscll by scams of bituminous matter, 
and near Cape Rouge and on the Plnins of Abraham and Kilgraston, 
some of the strata consist of red and grnen clay slate. In the cal­
caroons conglomerate, organic remains are mixed with fragment~ of 
clay slate, and the beds alternate with compact grey limestone and 
q uartzosc layers." 

" On the south :;ide of the St. I~awrence, tho slaty limestone of 
Quebec is no longer seen, but several new bed:; of conglomerate present 
themselves, one of the lowest of which contains trilobites, cncrinites, 
col'nllines and othcl' fossils, associated with vegetable impressions, 
p1·obably of Jue£ and amansice." 

"In the schistoso beds near the mouth of the Etc'hemin arc thin 
seams of coal. The horizontal conchiferom; limestone is included 
between the slate series and the gneiss." 

From the eharnctcr and fossilt:i of the lim estone above de;;cribed, Dr_ 
Bigsby concluded it was tho equivalent of tho Carboniferous limestonc­
of the English geologists. 

Bayfield, In a papc1· by Capt. Bayfield, R. K., published in the Geological 
Journal, 1845, on tho trarn;ition rncks of Canada, the author states that 
"the Silmian limestone was traced from Lake llul'on, whe1·c it 
contains the characte1·istic fos;,ils of that formation, eastwarJ across 
the Ottawa to Quebec, rind was «con at various intermedi:ite points 
along the north Hide of the ·valley of the St. Lawrence. The limestone 
at Pointe aux Trembles, six leagues above Quebec, contains, among 
other fossils, Calymene Blwnenbachii and a species of ChfJ!tetes, which M. 
De Verne nil infol'mS me i>5 allied to C. pctropolitana. The limestone 
here dips to the south-cast, conformably to the grauwackc which con­
tains L eptruna sericea on the opposite side of the 1·ivcl'. This latter 
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circumstance, together with the Rtatements 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 
clips at a high angle beneath the grauwacke on the opposite or south 
side of the rivel', and that a conglomerate, wholly composeJ. of 
re-cemented fragments of limeRtone, containing the organic remains 
peculiar to Beau port, the Falls of the St. Charles and Indian Lorette, is 
one of the alternating members of the grauwaeke or r;late series, 
inclines UR 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, becawe the 
limestone has so very generally been found in nearly horiz.ontal strata, 
resting immedintely upon primilirn rocks, in very neai· neighborhood 
to the highly inclined gl'auwackc nnd slate, but on the olher hand it 
must be remarlrnLl that it has never, so far as we know, been found 
overlying tl:ie latter confo1·mably."* 

The first notice of these rocks on the part of the Geological Survey ~.arlY, views of 
. . c.•· sir'\. Lositn, 

appears in the 11eport of Progress for 18-!:3, publ1shccl in 1i:l45 by oil" Rep. Pro~,1843. 

William Logan, when the view was cxpresl')ed that," the rocks of Point 
Levis came out from beneath the limestone of the St. Lawrence, and 
belonged to an apparently older horizon;" but in a foot note it is stated 
that" the bulk of evidence points to their superiot· position, which would 
make them the eguivalents of theHuJ.son River a.ncl l1oraine shale forma-
tion." In Report of Progress 1844, pp. 17-:30, tho characte1~s of the several 
groups of rocks, which occur along tbe south side of the St. I1awrence, 
are \·cry folly given under the head of conglomerate I ime':'tone, pillar Ilep. Proo, 18H. 

13andstono and graptolitic shnlcs, more particulnrly fol' that pot-tion of 
the coast east of Cape Chat, and the ,;tatement is made on page 19 that 
ihere are "indications that ns the south i;ic\e of the St. Lawrence 
continues to pl'csent up to Quebec the same ;;lightly oblique conrso to 
the run of the ridge8, it iR not improbable other divisions may crop out 
above Cape Chat which ha,·e a lower gcolog icn 1 position thnn the strat:1 
in its vicinity," and on pnge 21, in spe;tking of the eoaly matter whieli 
occurs in these l'Jtrata and which was at that time thought l:ly certain 
persons to be indicative of the presence of coal in this group, it i.-
stated that" the rock containing it is supposed to be the equivalent of 
a pal't of the Hudson River group of the N cw York Ci-eologisti::." 

In Report of Progress, 1847-48, p. 5i, the following statement is llec. Prog, 
d d. b f' h h. . f h E t 1841-48. ma e regar mg t e age o t e mctamorp 1c portion o t c <as em 

Township" rocks: "The facls which have been detailed in the eluci-

• Tbe slnty rocks of Quebec city, at that time supposed lo be the same <ts those of Levis, have 
recently been slated to underlie the limestone uncomformnbly by Mr. Jules Marcou.-A. R. C. ~. 

Sec Memoirs Boston Nat. Hist. Soc., Vor. IV .. 188~. plate fig. 8. 
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dalion of the strncture of the Green Mountains in their Canadian pro­
longation, would appear to make the plum baginous sandstones and 
titaniferous red Rlates of the Serapbine range, in the seigniory of St. 
Hyacinthe, which are within a mile and ,1 half of the Trenton limestone 
of tlirit vicinity, equivalent to that of Granby; and these rocks, with 
their c'hromiferous calcareo-chloritic bands, to the dolomites and chlor­
iiic quadzo:::e rocks of Kingsey, Shipton and Sutton; these again to 
the Rorpentine and quartz rocks of Potton, from which it would follow 
that the whole of the Green }fountain rocks, including those contain­
ing the auriferous quartz veins, belong to tbe Hudson River group, with 
the possible addition of the 8hawangunk conglomerates." ln 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." 

"'tep. Prog, 1840. In the Report of Progl'ess, 184\:1, p. 18, a similar view is expressed 
under the head of Economic Material:;, in connection with the reported 
presence of coal at Murray .B11y 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 ascert.ained to be far 
below the Carboniferous deposits of North America, ca1Tied its outcrop 
in a continuous line from Grenville, on the Ottawa, to Beauport, below 
Quebec, on the not·th side of the St. Lawrence ; and that another forma­
tion, contemporan eous with the Hudson River of New York, superior 
to the Trenton limestone, but abo far beneath the same Carboniferous 
deposits, extended from Point Levis to Cape Rosier." On page 32, the 
description of the seriet> of roclrn, which is stated to 00cupy the gi·eater 
part of the counti·y east of the Richelieu between the mountain belt and 
the St. Lawrence, may be given in condensed form as follows:-

1. Dark grey shales, in terstratified with grey thin-bedded sandstones, 
often calcareous, and weathering yellowish-brown, and with grey, 
yellow weathering limestoneR. 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 r ed shale occasionally 
at top of the serie:i. These shales appear occasionally to hold bands of 
calcareous conglomerate, cracks in which a1·c filled with indurated 
bituminous matter. 

3. Hard sandstones, varying in color from light grey to iron 
grey and sometimes slightly greenish ; fine-grained and bedded, 
coarse-grained and massive; occasionally a conglomerate, the pebbles 
of which are frequently composed of Trenton limestone and contain 
Trenton fossils, sometimes these rocks arc so calcareous l'fl to be burnt 
for lime. 
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4. Red and. green shales, which are frequently interstmtificd with 
bands of light grny fine-grained sandstone, frequently calcareous. 

5. Uoarse-grnined green sandstone, with scales of mica and spangles 
of plumbago, interatratilied with reel and green shales. The color of 
the sandstone appears to be due to the presence of chlorite; but red 
layers as coarse as the green, and holding nearly as much cblorite, arc 
in some parts interstratifi.ed. The beds of both colors, which a1·e almost 
always massive, are in general calcareous and often pre:sent bands of 
coarse conglomerate, with quartz pebbles, which sometimes appear to 
become mingled with pebbles and even boulders of grey limestone 
holding fossils, prohably 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 µ:rey sandstones being prob­
ably converted into quartz rock and talcose quartz slates, and in rela­
tion to thiti siliceous zone, there appen.r to be, in the metamorphic 
clist!'ict, two magnesian belts shewing dolomite and serpentille, the 
equivalents of which in the unaltered roclrn requit·e farther investiga­
tion; tho red slates and green sandstones seem to become ch loritic, 
epidotic and ferriforous slates and les~ sch isto~e forms of rock, and from 
the geogl'aphical position of what have been called the Corneouf.:l rocks, 
it appeal's not imp1·obable they may be referable to this part of the 
deposit; but a. la.rget· 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 Lowet· Silurian 
age, nncl they are followed by others, which are shown, by tho fossils 
held in some parts, to be U ppe1· Silurian." 

In theReport of Progl'ess for 1852-53, the only reference to rocks of Rep. Prag, 

the Quebec Group is in regard to the mass ofred and green ~hales, with 1852-BH. 

the gl'een saudstones, which extends from Cape Rouge along the rive1· 
to Point i\ Fizeau, the age of which was suppo~ed to be that of the Oneida 
conglomerates of the N ew Yol'k sel'i08. Th ese rooks, which ox tend back 
from tho rivel' in the dil'ection of Ste. Foye, were held to overlie the 
calcareous conglomerates, t:inndstones and black shales of the city and 
diffo of Quebec, Ol' their supposed equivalents, tho roeks of Point Levis, 
across the rive1" 'vbich we1·0 again held to be above the Trenton-Utica 
beds of Pointe-aux-Trembles, 01· to be about the horizon of the Loraine 
shales. 

In connection with the Paris :Exhibition of 1855, a small volume, F.squisse 
. , . , . Geologique, 

"Esqmsse Geolog1que,' relatmg to the Geology and Mineral wealth of1S55. 
c,rnada, was published by Logan and Hunt, in whith, on page 49, 
iL is stated thn.t "an n.ntielinal a:s:is divides the palmozoic formationR of 
Canada into two basins. Upon the line of this axis the most recent 
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fol'mation, except the tertiary stl'ata, is the lowe1· part of the Hudson 
Riv01· Group, known by the name of the Loraine or Richelieu shales. 
In the valley of the Yamaslrn, an outcrop of Trenton limestone marks 
the anticlinal which separates the two basins. Not far to the east of 
this limestone, a series of i;edimentary rocks which constitute the upper 
part of the Hudson River Group, is found, resting on the Richelieu 
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. _f\-Iore often, however, the sandstones 
pass into a bituminous limestone, ...... which contains fossils. This lime­
stone is interstratifie1l with siliceous and bituminous dolomite, which 
weathers yellow and eontains carbonate of iron, and the dolomite 
seemF> in places to Le replaced by a fol'l'nginous and siliceous carbonate 
of ma~nosia. These are the rocks which form the cliffs of Quebec and 
Point Levis, and have a thickness of over 300 metres." 

"Thi~ formation at Quebec is succeeded by red and green shales, with 
thin ])ands of calcareous matter, and intercalated towards the summit 
with great masses of q uartzose i;andstone, often calcareous, and colored 
by a mixture of argillaceous matter which is greenish or reddish. 
This sel'ies of sandstones and shales, which has a. total thickness of 
1000 metres, has been named by Logan, the Sillery group, and appears 
to be tlie equivalent of that which has been named uy the New York 
geologists the Shaw:ci.ngunk or Oneida Conglomerate, which in Central 
New York lies bet ween the Richelieu shales and the Medina sandstone." 

The comparative absence of organic remains in the Sillcl'y formation 
was at the time noticed, these being principally confined to whai was 
regarded as coprolitic matter, which was also held to occur with the 
graptolitcs of the underlying shales of Point Levis. 

These rocks were stated to extend to the extremity of the Gaspe 
Penin:;ula, and to be overlaid unconformably by over 2000 feet of fossili­
fernus Upper Silurian sediments, which in turn were followed by the 
Devonian and Carboniferous formations of the Bay of Chaleurs area. 
The whole was supposed to fo1·m a gradually ascending series from the 
Trenton limestone of the v icinity of Quebec to the Cai·boniferous of 
N cw Brunswick. 

On i)age 56 Ibid, in the chapter on the :M:etamoqJbic Rocks 
it is stated, "that the rock> of the mountain r eg ion have been 
mnch metamorphosed and rendered crystalline by chemical aclion, 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 Sillel'y formation." 
And again: "The changes which these sedimentary beds have under­
gone are often very remarkable, some of them passing into chloritic, 
mieaceous and talcose schists, othei·s into felspatbie, hornblendic and 
epidotic rocks." 

In 1855, Prof'. James Hall presented bis repoi·t on tho series off{,~1U855.08 
graptolites collected at Point Levis in the preceding yeat'. This was 
published in ihe Geological Survey Report, 1857, in 'vhich the various 
graptoli tes of that locality are considered as belonging to the Hudson 
River group. 

During the y eal's 1856-57, .extensive collections of fossils ·were made 
from tho rocks at Point Levis, as well as from what were rega1·ded as 
their equivalents near· Philipsburg on the lower part of Lake 
Champlain and about :Missisquoi Bay. 'l'hese comprised not only 
g1·aptolites but a con:;idel'able seri es of trilobites and other organic 
rem·1in~ the systematic study of which wat> undertaken by Mr Ji) Co~clusions '· , • ~ · · it.n1ved n.t by 
Billings. The result of his examination showed that, while the ~fr. E.Bi lliogs. 

greater portion wel'e 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 
c;pecies indicated rather the base than the upper portion of the 
Lower Silurian, as bad so long been supposed. 'l'hc conclusion was 
ther~fore reached by Billings that these rocks belonged really to the 
base and not to the summit of the Champlain diviiiion, and that the 
Levis roeks were really older than the Trenton limestone. 

These conclusions were fin:t announced b31 Sir -\\T. J_,oi;rnn in a letter Log:in's views 
~ of the structure 

to J. Banande, and published in Canadian _Naturalist December 31, I~Go~~1~uebec, 
1860, vol. v., p. 472, and subsequently in· the American Journal of 
Science, II, vol. xxxi, March, 1861, where the opinion was expressed 
that "this series of rocks, to which the name 'Quebec group' was now 
applied foi· the tirst time, represented lt great de\•elopment of strata 
about the horizon of the Chazy and Cttlciferous, brought to the surface 
by an ove1·turn anticlinal fold, with a crack and dislocation running 
:tlong the summit, by which the Quebec group is brought to overlap 
the Hudson R iver formation." 

The fault by which this overlap is -produced is said to "come to the Course of the 

boundary of the province, not over a couple of miles from Lake great fault. 

Champlain. From this it pl'oceeds in a gently eurving line to Quebec, 
k eeping just north of the fort l'ess. Thence it coasts the north side of 
t he Island of 01:lea.ns, leaving a narrow margin on ihe islanJ, of the 
Hudson River and Utica formations. From near the east end of the 
island it keeps uudee the watel's of the St. Lawrence to within eighty 
miles of the cxtl'emity of Ga;.;pe. Here it again leaves a strip of 
the Hudson River or Utica on the coast." 
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Supposed ego It was there further stated that " tho rocks along the south side OI 
of the Queb ec h d f 11 [ 1 ] group, i86!. t e river aro arrange in a series o para e sync ina s, with many 

overturn dips, separated from one another on the main anticlinal by 
dark grey and black shales and limestones." From 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 s11ggested that 
"the shales and limestones which may be ;,ubordinate to the Pot;,dam 
may represent the true primordial zone of Canada." In Vermont these 
rocks which were there recognized as the equivalent of the magnesian 
j)Ortion of the Quebec group, had long been regarded by Emmons as 
older than the Bird's Eye formation, a point now considered to be very 
fairly established by the new discoveries made near Quebec. 

First division 'With the new fossil evidence thus obtained, the history of the Quebec 
of the Quebec 
group. Group, by which name this sel'ies of rocks has since been known, 

assumed at once an entirely new aspect. Th e five divisions of the grau­
wacke sel'ies, given in Repo1·t of Progress for 1849, were now divided 
into two portions, of which the fonr first were styled "the Levis forma­
tion," while the last was called "the Sillery." The details of the formel' 
are given in Geol. of Can., 1863, p. 227-29, where it is sub-divided into 
seventeen parts, having a total supposed thickness of 5,025 feet, at the 
summit of which was placed a Reries of greenish sandstone>i and red 
and green shales callecl the Sillel'y, with a total thickness of about 
2,000 feet. 

Views of Prof. The published COl'l'espondencc between Logan, Hall and Banande­
fs511~sMarcou, called forlh a reply from Prof. Jules Marcou, in a lette1· addressed to 

Barrande, and publi11hed in 'l'rans. Bo~ton Nat. His. Soc., 1861, ir: 
which madrnd exception was taken to the new views of Logan. In 
this letter Pi·of. Marcon discusses the age of the rocks of northern 
Vermont and thei1· extension into Canadn <tbout Ph ii ipsburg, regarding 
these as of tho age of the middle portion of his Upper Taconic, and 
"far below the Potsdam sa11<lstunc." 

As the result of his study of the i;ocks about Philipsburg, Marcou 
claimed that the fimestoncs of that vicinity as well as those of Highgate 
and Swanton, in Yermont, occurred simply as lenticular masses, with 
a framework of slate enclo8ing them, and that there appeared in the 
series a blending of the first a.nd second faunas of the primordial zone. 
This peculiarity, he considered, was an illustration of the theory of 
colonies, first put forth by Rinancle in Bohemia, by which colonies 
of the second fauna were enclosed in strata which contained the first, 
and he pl'opo~od to call these colonies, which were confined principally 
to the lenticular masses, "Precursoi·s of Creation," that is the occurrence 
of species or gen.eric types which received their full development only 
during the follow.ing period. 
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Tho same peculiat· conditions of strncture wei·c hold by him to 
apply to the rocks of Point Levis and vicinity; tho red, brown, green 
and black ::ihalc~, with thin bed>< of sanchtone, being held to represent 
the lowel' part of the Up pet· Taconic. 

The theol'y of culonies held by Marcou to a1)piy to the Philip1;bmg Prof. Maroou's 
theory of 

roclc::i was also extended to those of Point LeviB, two zones being" colonies." 

established in thi:; locality, of which the primordial fossils wore 
principally obtainoll from a runsR of limestone found on the J:Iarlaka 
road in rem· of the churdt of St. Joseph, nnd styled by him the "Re-
doubte." This lenticul:1r nin.'<s was regarded as a lenticular primordial 
of about the same age 0 1· a liLtlc younger than the lonticulaq1rimordial His views of 

fi .1 • l G . 1 f S t Vt Th . t d l l the structure ounu 111 t 10 eorgrn s ate,; o wan on, . _ e ac;socia e · s a es, of the Quebeo 
1. l · · 1 · <l l b l' ti nnd L6vis rock: 1mestoncs anr magncswn cong omeratcs wore eons1 erec to ea it -e 
highel' in tho series than tho Ge~l'gia Rlates which l'cpre,,cntecl the 
lowcl' portion of the 'Cpper Taconic. 

The presence of three other lenticular primordials in rear of Point 
Levis, which occur between what is now the cemetery and the Main 
street, was noted, and it wa:l claimed that these contuined fossils which 
!'eprei;entccl ccntl'CS of Cl'eation or colonies pertnining to the second 
fauna., while tho strata., together with the grnptolitic sbnles and ass0ci­
atcd beds which extend to the shore of the river, were held to con­
stitute the Point J,evis group, :ind to be contemporaneous with the 
Philipsburg group of Vermont and Mis8isquoi county. 

The rocb:s of the city and citadel of Quebec, and of the plain in 
which Beauport, Charlesbourg anti Indian Lol'otte are situated, con­
sisting largely of black shales, holding, in places, large boulders of 
limcRtone, were regarded by him as the e•1nivalents of the Swanton 
slates of Vermont. 

The view~ of L ogan a:> to the complicated and folded structure of 
the rocks in rear of Point Levis were not admitted by )farcon, who 
held that there was "no repetition of beds in this locality, and no i;yn­
cl inal axes,"" and that the fowfoldings in tho cliffs nenr the ferry arc 
mere accidents, confined to a distance of a few feet, and without any 
effect upon the whole mnRs of the strata." The apparent discordance 
in direction between the slates and the limestones, at their contact, 
was held to bo due to tbc globular form of some of the lenticular 
masses of tho limestone which were enclosed, "the slates following tho 
dircet ion of the globular mass instead of running in a straight line, 
which g ives to the whole, at first view, a sort of discordance of strati­
fication which in truth does not exist." 

This letler of J\iarcou's drew forth a rnply from Billings which ap- Billings' reply 

peared in the Can. Nat. 1863, vol. viii, in which he paralleled the to Marcou. 

strnta of the fossiliferous Quebec group with those of the Llandeilo of 
3 



Similar rocks 
in Anst.rn.lia 
and England. 

Their Lower 
Silurian age 
asserted. 
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England and Australia, and with the Chazy and Calciferous formntions 
of America, and showed conclusively, from a careful examination of 
the large collections of fo~sils from various points in the group that 
theil' position was really in the lower part of tho Lower Silurian, in­
stead of the upper where they had Jong been placed, on the one hand, 
01· in the Pl'imo1·dial, beneath the Potsdam, on the other hand, as was 
maintained by l\fr. Marcou. This view of Billings was concurred in 
by the leading Bnglish and Australian gcologbts who had found 
precisely similar forms in the strata of both countries where they 
could be definitely located. AA for the occurrence of Chazy and 
Calciferous forms; Billings found that none of these occur in the neigh­
borhood of Quebec, but that, rn what hercgarclod 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 Tegarded tbe group as a 
"peculiar development of strata, the upper limit of which can scarcely 
be newer than the Black Rivet·, while the lower horizon is probably 
not far from tl'ie middle of the Calciferous." · 

Geology of In the Geology ofCanada, 1863, p. 225-97, the views regarding the 
Canada, 1863. 

structure and stratigraphical pot>ition of the Aevenil rock formations 
which were then known as the (~uebec Group arc g iven in g1·cat detail. 
Their exact horizon is nothowevc1· clearly defined, since "while from 
t hcil' geographical position, apparently superior to the Hudson River 
formation, these rocks belong rn reality to an older group, which is 
developed to a groat ext0nt in Eastern Canada, and p-rescnts somewhat 
different characters in the variou;; parts of its distribution." As the 
roe.ks were still under examination, the views 1here expressed were 
liable to modification as n ew facts might 'be b1·ougbt to light. The 
group was divided into the Levis aud Sillery formations . 

Thickness 1tnd Of these, the L evis, which was held to compose the bulk of the 
$"~~~~c~~~?[i~~~ group, was supposed to have a t hickness of 5025 feet, and was sub­

divided into seventeen parts, in ascending order from the series of 
green and purple calcareo-magnesian and fucoidal shales, with lime­
stone conglomerates at the baso, to the red and green shnles and sand­
stones ·which wel'e SlljJposed to shado upward into the overlying Sillery 
formation, provided the series wafl not an inverted one, of which How­
ever there appeared t o be no dcfin:te proof, unless it might be the pre­
sence of an Obolella, which had the aspect. ofa Calciferous form in Rome 
of the shales of the supposed upper portion. Ao regards the position 

Supposed upper of the Sillery, it was there stated that "at the summit of the Levis is 
!lOsition of the . . . . 
Sillery. an apparently rnterstrat1fied sel'!es of gl'ecmsh, drab-weathering sand-

stones with associated snales of diffel'ont 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. 'l'hey arc frequently mn,s­
sive, the sandy laye1·s being separated by pnrtings of reddish and 
greenish r:;hales, 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, thrnu~hout their whole extent in Canada, from 
their first appeal'ance, north of the Vermont boundary to the extremity 
of the Gaspe p eninsula, and the supposed positions of several an ticlinals, 
by which the strncture was rendered exceedingly complicated, were Supposed age of 
d fi d A · l l' ' f ll' h ' the crystalline e ne . s m tie ear ter reports, the great area o crysta me sc JSts rocks. of the 

d . d ] f h . . . . f E rnterior. an a.;;sociate roe rn o t e rntenor 01· mountmn vort10n o '.iastorn 
Quebec was rega rded as the metamorphic equivalent of the fossili-
ferous sediments of the vicinity of the St. Lawrence; that portion 
which is now held to cons titute the olde:;t membcl' of the townships 
series, viz., the Sutton Mountain Range, being supposed to r epresent, if 
not the whole, a portion at lea~t 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 11Iountain, it was regarded as a synclinal, it 
was not held to be necessarily of Sillery age, but mightrep 1·esent some 
of the finer masses which overlie the limestone conglomerates of the 
Levis. 

To the south-west, the group w aR made to include the se;ries of limo- Ai:rc of the 

stones and slrnles about Philipsbmg, together with the conglomerates, ;ohci~~~shurg 
composed largely ofthei1· del>ris, the former of whieh had heen re-
g ardecl by Marcou as Primordial, nncl these wore supposed to repre-
sent th e lowest portion of the Levis division. They her e rest upon the 
Potsdam formation of this loca lity, known in part as the red sa.nd-
rock of Vermont. The Stl'ncture nt this point i:'l exceedingly compli-
cated and has been a frui tful souree of controversy. 

To the east·, in N ewfoundland, the sequence appeared to be more~~~f~~~Jfand. 
r egular, t he strata being in a nearly horizontal a tt itude over consider-
able areas, and much g reate1· facilities are, in eonsequence, afforded 
fo1· the study of the several formations. 'l'he characters of the various 
beds and their rehtive order of sequence, as shown along the 8hores of 
Belleile Strait, are given on pp. 287-93 (Geol. of Canada, 1863) from 
which it appears that the Lnmen tian gneiss. etc., of the north side of the 
strait is overlaid by the P otsdam formation, represe11ting the red sand 
rock of Vermont and the Beauharnois sandstone, with an aggregate 
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Thickness of thickness of 1324 feet. This is succeeded in ascending order by the Calci-
the several fi 1 · . h l . k f 1 ". 0 ,. t h. h . t divisions in erous 1mestones, etc., wit a t 11c ness o <>7 1ee , w ic in urn are 
Newfoundliind. f' 11 d b · f' ] th P · i R' h ]' t th . t' t• 

Quebec group 
divided into 
Levis, Lauzon 
and Sillery, 
1866. 

o owe y a senes o roe ;:s, . e orn · 1c 1mes ones, . e pos1 1011 o 
whirh, as romparcd with the beds of Quebec, appears uncertain, but 
which in character and position are very elosely allied to tho :r'hilips­
burg limestones, and which have a total thickness of 1010 feet. 
Those are succeeded by a series of grey sandstones and shales with 
limestone conglomerates, which a1·c the undoubted equivalents, both ir. 
fossils and position, of the Point Levis rocks, as well a~ of some portion~ 
of those near Philipsburg, with a thickness of 1-±00 feet. 

To the~e apparnntly Fucceed the grnonish sandstoues and associated 
shales which represent the Sillery in this dirnction, and which were pre­
sumed to constitute the upper portion of the Levis formation. A>!, 
however, the bed1:< neat· their contact are tilted at n high angle, this 
apparent position i>< not folly established, as the next rocks in Lhe 
sequence are those of tho metamorphic series, so that it is possible 
thnt; by an overturn, the Rillery, whieh in places comes agaimit the 
metamo1·phio rocks, may bo properly regarded as a lower portion of 
tho Levis instead of an upper. Ot· possibly, what may be quite as 
likely, two distincL series of .-;a.nclstones and quartzite~, presenting con­
siderable points of resemblance, have been confounded and both placed 
in the Sillery formation, of which one may really rep1·esent the upper 
part of the Sillery proper, in accordance with the supposed apparent 
structure at many points, while the other may belong to the under­
lying formation. 

The ago of the group near ciueboc is again stated (seep. 233, Geology 
of Canada, 1863) to " be about the horizon of tho Chazy and Calciforoue. 
formations. Tho strata are brought to the surface by an overturn anti­
clinal fold, with a erack and great tlislocation running along its summit, 
by which the gronp is made to overlap the Hudson River formation." 

Sub:;oquentl.r (.o;oe Repod, of Progress, 18G6, p. 4), for convenience, 
tho Quebec group was divided into tbl'ee parts-a lower, middle and 
upper-known by the names Levis, Lauzon and Sillery, the lower of 
which was held to contain tho Philipsburg limestones, the black slates 
above them, and that portion of the Levis :-;hales and magne8i1m con­
glomeratec; induded in the numbers 1-9 of the Orleans Island section 
clesct·ibed in Geology of Canada, 1863, p. 227. 'l'his lower division was 
distinguished by itt! general black and dark c:olor, and furni8hcd nearly 
all the fossils found in the Quebec grnup. 

Lauzon,cbar- The middle or Lauzon comprised the remaining divisions of the sec-
acter of rocks. t' . d b (N 10 1 ) Tl . h Id . 11 10n men t10ne a ove .r os. - 7 . ns was e more espoc1a y to 

comprise rocks of. red, green and purple colors, poor in fossils, only 
three being known at that time, two Lingulre and one Oboleila, which 
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-occu1Tcd near itt:i summit, and in its metamorphic condition it was char-Metalliferous 
actel'ized by tho01;es of the more valuable metals. Near the base a mas,; zones. 
<>f g1·eenish glauconite shales occurs locally both on the Island of Orleans 
snd a.t Point Levis, while to the westward, the rocks appeal'ed to be 
more magnesian than in the vicinity of Quebec. In this direction it 
was held that the black shales and limestones of the Levis series wo1·e 
-often immediately succecedod by a thick mass of dolomite, associated 
with diorite, tho former of which, in the more metamorphic portions, 
was supposed to be 1·eplaeed by impot'tant masses of serpentine, :with 
·soapstoue and pots tone. These magnesian depo~its were also supposed 
to occur at two horizons in the Lauzon-one at the base, the other at 
tho summit, and both wel'e held to be nccompaniod by metallic. ores. 
Samlstones, often a hard qtrnrtzitc, occur as interstratified portions of 
both the Lauzon and Levis divisions, and have often a considerable 
tbic:knes~. Many of these, while presentin~ features resembling the 
Pou;dam ~andstones, are clearly intorstratified ])Ortions of the so-called 
Levis fo1·mntion. 

The character::; of the un:iltored Sillery have been all'eady given. In Cha~acter of 
· · ~ tho altered 

their altered condition the~e were still supposed to constitute the great Sillery. 
bulk of the chlo1·itic and epidotic schish and quartzites, and to pass, 
towarJ.s their summit, into more or less verfect gneiss. Considerable 
{]ifficulty having been found in separa.ting the magnesian bands at the 
summit of' the Lauzon from the Sillery division, since the liue of divi-
sion came naturally between this band and the other rocks of the Lau-
.zon beneath , it was r egarded aB most expedient to inelude the upper 
magnesian band in the base of the Sillery formation. The same view 
<>f t.he age of the gneisses of tbe Sutton Mountain section , as the 
altered portion of the Sille1·y with a synclinal strncture, was expressed 
by Dr. IIuut. (See Canadian Naturalist, vol. vii, 1862.) 

In P al. I<'os., 1861-65, p. 69, the occurrence of Obolella pretiosa is fsii"-~~s. , 
rnc11tioneLl in a ~cries of olive and greenish slates at the Grand '_[';·unk 
Railway bridge over tho Chaudicl'e lliver, as well as in similar slates 
.at Cape Rouge. These f'lates are stated to be interstratificd with the 
Sil le1·y sandstone a,; an upper part of the qirnbec group, but t.he q nos- ~;~l~~~1'r~: 
tion ac; lo whether this i;.; their true position was left an open one. This Ch~udiere. 
s1)eeimcn and a spe(;ie5 of Lingula were the only fossils at that time 
known from tho Sille1·y fol'mation. 'l'he new views expressed as to 
the age of the Quebec group, resulting from the finding of sueh an 
€xtensi\-L' .;cries of fossils, ev idently gave rise to much eonfu8ion rela-
tive to the interpretation of the structure of the g1·011 p, a fact cleady 
revealed uy referenee to the correspondenee between Ba-rrande, Hall and 
Logan, alrnady referred 1.o, the tendency at first being apparently to 
~mt the gre:Lt bulk of these rocks into tlw 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 morn careful collecting of fossils. The results of 

Conclusions of ] . · t• f I · fi d · h L' · l · Billini:s as to 11s exam ma 10n o t 1e many new species oun m t e .,vis roe '8 are 
the position of t t d . d t ' [ . p 1 F I . 57 9 6 h f 11 d. . f the L~vis, 1865. s .a e in e a1 in a . os., vo . 1, p. - , w ere a u rncussLOn o 

the subject from the palmontological standpoint is given. The con­
clusion 1herein arrived at regal'ding tho age of the group was "that 
the true place of the Levis formation is between the Potsdam and the 
Trenton, and not below the Potsdam, as still maintained by some 
obse1·vers." At the same time he pointed out the pel'fect identity of 
the SJ)eCics found in the slates and limestones of Cow Head, Newfound­
founclla.nd, whe1·e these rocks had been studied by Mr. Richardson in 
1862, and later by Mr. Murray, with those found in the rocks of Point 
Levis ; as also the fact that the fauna from other po in ts in the vicin­
ity, while somewhat different, was closely related, indicating that 
they could be placed in the Quebec gi·oup, though not in the Levis 
formation. 

Subsequently, in the consideration of the fossils from the north­
west coast of Newfoundland, the parallellism between these rocks and 
those of Point Levit:> is stated by Billings to be so close that there is. 
110 doubt the strata of the two localities belong to the same horizon. 

;r~~;si<;;~~~- Owing to the greater horizontality of the measures, the facilities for 
oundln.nd. deciphering their true structure were supposed to be much greater 

than at Point Levis and the sections g iven in the Geology of Canada, 
1863 were re-cast, and may be given in a condensed form, as follows : 

FEJEJT. 

Quartzites, limestones, dolomites and slates of Potsdam age.... 2,020 
Magnesian limestones, dark grey and blackish grey limestones, 

representing the Calciferous formation ... . • , .... · O ••••• , ,. 1,839 
Light yellowish grey, grey and whitish, magnesian limestone, 

bluish-grey and black bituminous limestone, representing 
the intermediate beds between the Calciferous and Levis, 
Upper Calc.:iferous. . . • ••. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,361 

Grey calcareous sandstones and black slates, also intermediate 
beds ... . ................. :.............................. 700 

Grey and white limestone conglomerate, black sha.les, etc., the 
shales holding the graptolites of the Levis shales, the con­
glomerates, the trilobites and other fossils of the similar 
rocks of Point Levis.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70C 

According to Billings, these are the true equivalents, of the Levis 
sbales and conglomerates. 

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

In Geol. Can. 1863, p. 879, a further comparison is made betweeu 
the rocks of the Quebec group as seen in Quebec and their development. 
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in Newfoundland, from which we learn that the lower portion orComparisons 
P I • h 1 l I f . l' 1 1 . I I t d between Que-. otsc am of t e at tel' oca ity is, rom its it 10 og1ca c 1arac e1·s an bee, Newfound-
tho p1·esonce of Paradoxicles, held to be clea1·ly the equivalent of thei?'h'i~i~~l~ug. 
red sanJ rock: of Vermont. "..'he graptolites, simple and e;ompound, of 
the uppel' part of the section also leave but little doubt that these 
stmta. a1·0 tho equivalent,, of those of Point Levis, while ut the same 
time tho presence of Jvlaclurea ponderosa, a. thick-shelled and peculiar 
gasteropod, is common to these as well as to the Stan bridge conglomer-
ates east of Philipsburg. The limestones of div. 2 (see above) contain 
fossils of Calciferous a.ge and can be us3igoed to the base of that 
formation, while those of Philipsbm·g would belong to its summit. 
This clcat"ly establishes the fact that the Philipsburg itnd Stanbridge 
series a.re newer than the reel rock of Vermont, a view which is not 
contradicted by the strntigraphy or st!'llctural al'rangement in tho 
vicinity of Philipsburg. It follows from a considel'ation of ti.e facts 
ju::;t p1·esented, as is pointed out by Billing,:, Pal. Fos. p. G5, that" thePLosi_ti\)northe., 

~ evis Ill regaru 
rocks of Point Levis, viz., the Point Levis conglomerato limestone to the calci-

ferous. 
and graptolitic shales, are at least !::000 feet above the true Calciferous 
formation." From the fossils alone, he :mys, he" should judge that the 
Levis formation immediately succeeds the Calcifcrou::<, though tho 
physical evidence seems to show that this is not the case." 

Further, if we considet· the section of the i·ocks of Philipsburg and FurUier com­
vieinity (pp. 844-46, Geo!. of Canada, 1863) we find that the conglo-f~~,~~~e~1; 

t f D. · · D h' h 1 h d ( g- 9 ) b h nml ·Ph1hps-mera es o . 1v1s10n ., w 1c a1 e e sew ere state p. G:.. to e t e burg. 

Stanbriclgc conglomel'ates, are made up of the debris of the limestones 
constituting the uppe1· part of division C. of the Philipsburg sel'ies, and 
1·egal'ded (see above) as of the l'pper Calciferous horiwn. This, of 
necessity, would place a physical bt"eak of considernble extent between 
the Upper Calciferous fol'mation and the Levis conglomerates; and as 
we have seen, from the statement~ and compa1·isons just m::i.de, that the 
conglome1·ates of Levis, Stan bridge and Cow Head, in Newfoundland, 
are all of the same horizon, we must infer that those of Levis, together 
with tho a»sociated graptolitic shales, are supol'iOL' at least to tho 
Upper Calcife1·ous limestone of the Philipsbmg series. 

In support of the views just expressed, the paper by Billings (sec Cana- Ro~~s of the 
diem Naturalist, 1861, vol. vi, p. 310), "on some of tho Rocks and Fossils ;i1~'~f~1urg, 
occurring near Philipsburg, C.E.," may be cited. These rocks are there Billrni;s . 

divided into two series, "1st, Magne~ian Limestone and Cncledying 
Slate; 2nd, Blue thin-bedded and nodular lim estone. The fir:; t division 
w h ieh cons ti tut es the lower beds of the series, is found along the ea.stern 
side of Missisquoi Bay, and consists of "magnesian limestone, often 
ar,.naceous" and with qual'tz \Yeins, interst1atificJ with nearly pure lime-
:;!one; also limited a!'eas ancl len ticular masses of hard white or 
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yellowish-white sandstone, intercalnted with the limestone. The thick­
nec;s of' the series is estimated to be not much less than 400 feet. 
Succeeding these arc 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 limestone series to be the cquivn lent of the upper part of the 
Calciferous sand rock. On p. 3 l5 ibid. he shows that the fossils from 
division, No. 2 agree very closely with those from the limestone No. 2 

Philipsburg of Levis, and establishes by thb fact that tho general aspect of the 
~~~f.~~1J;~';\;~n whole of the fossil:> from the two localities is tho same, while at least 
~c;?~se of one-half of the spcic:c,.; are common to both, and then states dearly that 

"he holds limestone No. 2 of Philipsburg to be the equivalent of lime­
stone No. 2 of Levis. This statement would undoubtedly bold good 
were the Levis fossils obtained from the matrix of the rock. But in 
Canadian 1Yaturalist, 1860, vol. v, p. 301-0~, in enumerating the fossils 
from the Levis limestone, he says: "All the specimens described in this 
article were found in tbc conglomerate limestones near Point Levis, 
opposite Quebec. lt is not yet decided whether tbo fossils occur in 
the boulders of the conglomerate or in tho matrix." 

Fossils from That these fos1;ib at"e, however, in many case; at least, clearly in the 
thbe P1 ~b\Jles of l)ebbles as distinct from the pa::ite of the conbrrlomeratos is evident, and 
t 0 1t:VIS 

conglomern.tes. 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 extent, doubtless clue to the cal'ly 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 tho age of tho strata." 

It must be remembered, however, that the problem was not even 
then considered a,;: conscL1sively solved, and subsequent researches have 
shewn that some at least of tbc fossil:3 found at Levis in the pebbles of 
the conglomera to are of the age of the U ppo1· Calr·ifcrous limestones, 
from the debris of which the conglomerate are p!trtly wade up. This 
fact therefore mu~t of necessity a::;sign both the Stan bridge and the 
Levis rocks to a later period. 

Such, in brief, is the history of this interesting group of rocks down 
to the year 1S68. In the meantime, .Mr. A. Murray had assumed con­
trol of the Geological Survey of :N" ewfoundland and had begun the 
systematic study of the rocks of the bame group as developed in that 
colony whieh were first studied by Jas. Richardson in 1860-62. 

Geo!. Sur. of In the reports of the Now found land Su1Tey, 186-±, pp. 49-50, Sir 
mrroundtan<l, vV m. IJogan presents io tabular form the relative position of the several 

members of the Quebec group as then understood, in which he places 
it above the 1'pper Calciferous aml intermediate i.Jetween that lorma-
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tion and the Chazy. The division of the group into thi·ee parts was Views of stru'· 
• . . tnre held by 

given, of which the Lev IS was regarded as the lowest and held to com- Sir Wm. Logan. 

prise the limestones, and black ~hales of Point Levis, Orleans Island 1864· 

and Philipsburg, containing graptolitcs, trilobites, etc., which wel'C, 
for the mo::it pal't, identical with the Skiddaw slates. The second or 
Lauzon, once a part of the preceding, but now separn.ted from it on 
account of its great mineralogical imporLance, was dit:tinguished as the 
mctallifcrnu~ zone of1hc Lowc1· Silurian of No1-th America. It em-
braced magnesian rocks, such as dolomites, mag ne:;itos, serpentines, 
diorit es, chloritiu and stcatitic bods, \vith micaccou;; nnd gncissic 
stratn, and ri eh cu prifcrou:; t;lat c::>, with gold nnd silver, nickel and 
chromium. It yielded only two fo~sils, an Obolella and twn Linguli:e, 
and was overlaid by 2000 feet of sancbtone and conglomerate, inter-
strntified with grnen and red "hale~, which .con~titutcd the Sillery 
formation, but wa,., apparently destitute of fossils. The opi11ion is 
again expressed that over a large part of its distribution the l{tiebec 
gl'Oup i~ c1·yo;talline and m etamorphic, and the characteristic minerals 
are found in both the altered and unaltered portions. 

In .i\'fr. Mu!'l'ay's Report, 187~, page 336, the opinion of l\1:1'. Billings, Geo!. Surv .. 
• h f · · J c d . l Newfoundland , .i.863, as tot e age o certam fos-118 sent from .Ncw1oundlnn JR quotec 1873. 

. C . . Rtructure of 
thus: "These rock:-; arc the uppei· part of the true alc1ferous, and lie the Quebec 

t '- I th L~ . ,. . . h · 1. · • H I ly i:roup, A . nex uc ow e .,vis 1ormat1on, companng t cm to u1n,;1ons , , \.,Murray. 

L, M, of the table on p. 879, Geo!. Cnn., 1863, while Lhc succeeding fos­
siliferous limes tone conglomci·atcs, limestones and shales of the IAvis 
.are regal'clcd as divi:;ions N, 0 and P of the same table. 

'It will be seen from all the evidence adduced from :-;o many so11rcea 
that the true position of the Levis wa,; very conclusi ,·cly cstabli8hecl both 
on palreoutological and strntig1·aphical grounds as distinclly newel' 
than the Calcifernus, and this conclusion bas been :-;u:itaineJ by the 
most recent examination. 

In 1868, Mr. Jas. Richardson , assisted by Ml'. McOuaL, l>egan anew fsf]'~g~_"rd «in, 
the study of the formations along tho south side of the St. Lawrence, 
in the are1 comprised between that rive!' and the boundary of the 
state of Maine, and extending from the Chaudiel'e Ri\·er on the west 
to the Tcmiseouta road whieh crosses the country south\\'ard from 
Rivel' du Loup to Temiseouata Lake. The result of this wo1·k appeared 
in the Re1)ort of ProoTess fol' 1869 nccom1)aoied bv a map in which the New vi ews cf 

o ' " ' structure. 
various fol'mations the!'c fo und are grouped on nn entirely new plan, 
and supposed to extend from the base of the Potsdam to the Upper 
Silurian, both inclusive, the fo1·mer of wbieh was now made to include 
much of what had hitherto been 1 cgardcd as belonging to tbc Quebec 
gi·oup. This was divided into three portions, a lower, middle and 
uppol'. The rosnlio of this exploration wel'e brietty summed up by 



Structure 
south side of 
the St. Law-
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Sir ·wm. Lngan in his introdnctory report foe 1869. In thL" report, the 
central &xis, since found to be the extension of the Sutton Mountain 
anticlinal, is still described as a synclinal in the Sillery, following the 
old view of the sti·ucture of this range, and extending along the middle 
of the area" with a breadth of from two to t welve mil es, affected by 
sevel'al minor undulations, and presenting a ridge of broken counky, 
much covered by forest and little fitted fot· purposes of agriculture." 
On the south-east side of this ridge, theLftuzon was supposed to eme1·ge, 
having a breadth of one to six miles and was followed by the black 
shales and limestones of the Levis formation, which in turn were ovel'­
lapped to the ;;oath-east by what was regarded as the Upper Silurian 
area of the Eastern Townships, but which is now known and 
described as of Cambro-Silurian age. The structure between this 
central ridge and the St .. L:.iwrence is thus described: "On the north­
west side, the Sillery is followed by the Lauzon only, in circumsc·ribcd 
and isolated portions, without the Levis form:.ition; the Sillery being in 
contact fol' a great part of its distance with what is now suppor.;ed to 
be a lowe!' and unconformable serieti of rocks. Like the rocks of th e 
Quebec group this lower sel'ies consists of red and black shal es, lime­
stones, sandstones and conglomerates, having an arenaceous ba~e and 
limestone pebbles. It was formerly classed as belonging to that group, 
and it is only on the evidence of its fossils that it can be placed in a 
lowe1· horizon. Some of these fossils are of krlGwn primordial species, 
and all have, in the opinion of Mt'. Billings, an undoubted primordial 
aspect, but the manne1· in which they occur does not at once produce 
a satisfactory conviction that they determine the age of the deposite. 
The fossils, with but fow exceptions, at·e in the pebbles of the conglo­
merates, which though derived from the clestrnction of primordial rocks 
may not possibly lie in ;-;uch now. The series seem almost to stand in 
place of the Levis, but the want of conformi ty shewn by the contact 
with the Sillery, and the occuLTenee of a Salterella in an even-bedded 
limestone would f'ecm to carry the preponderance of evidence the oth er 
way. Pr0\7 isionally, this series will be considered primordial, and as 

Supposed areas belonging to the uppet· pa1·t of the Potsdam. It consistt>, in ascending 
of Potsda.m l f '] [' I I . d. . . 
rocks. ore er, o "1e io owrng 1v1s1ons :-

1. Red and green shales, surmounted by even-bedded grey lime­
:;tones, in which a species of Saltere/la occurs, with black phos­
phittic nodules. 

2. Grey sandstone, with black ~hales inten;tratified with conglo­
merates, having a calcareo-arenaceous cement, and holding lime­
stone peubles, with occasional black phosphatic nodules. The 
limestone pebbles hold fossils of primordial type. 
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3. Grey, q uartzose saudstones, passing into q u:i.rtzite, which are often 
of a conglomernte charn.cter, 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 nnd the 
St. Lawrence, in a belt of country extending the whole distance 
examined, with it breadth in one pat't of twelve miles. In this they 
are arranged in two main synclinal fol'ms with many minute undula­
tions, and they are ovet'laid uncomfol'mably by two long synclinals of 
the Lauzon and Sillery, one of them with a stretch of sixty miles." 

The above are the latest views published by the Geological Survey as to 
tho age and strncturn of the rocks of this group, pl'iOl' to the report of 
Di'. Selwyn in Rep. Prog., 1877-78, pp. 3A-~A . It is evident that mutoh 
of the confusion which has arisen as to the correct interpretation oftbc New views of 

g eolo()'ical structul'c of south-eastern Quebec is due to the 011inion ex- stmcture by 
t:> Dr. Selwyn, 

])ressed in the fi1·st years of it:; study, viz., that tho l'ocks of the t:lutton 1877-78. 

Mountain range and of its extension to the north-eai;t were arranged 
in synclinal instead of anticlinal form. This error in tum doubtless 
arose from the confounding of several distinct fo1·matious of sandstones 
and quartzitcs in one genern[ group, subsequently styled the Sillery, 
a mistake first pointed out by Dr. Selwyn in the report just alluded to. 
Another source of e1Tor, and possibly the most considerable, was the 
assumption that the metamorphic 1 ocks of that area must of necessity 
be the equivalents of the unaltered sediments of the St. Lawrence 
region, a theory which once suggested, seems to have been unhesitat-
ingly maintained, although for its support, unnecessary inversions of 
Etrata, and profound chemical changes were requisite. That there is 
no marked lithological resemblance between the schists and other 
crystalline rocks of the cent1·al anticlinal and the ordiriary sediments 
of the Levis, Lauzon and Sillery, is a fact patent to any one who bas 
ever studied the geology of the two areas. 

The new v iews of structure regarding t he rocks of the Quebec g roup, 
put forth by Dr. Selwyn in the Rep. P rog., 1877-78, may be here briefly 
noted, owing to the great importan<:c of the changes there made in the 
stratigraphic[!.] relations of the original divisions of that group. Three 
distinct series were recognized in descending orde1", as follows: 

"1. Lower Silurian, held to represent the comparatively unaltered 
and fossilifol'Oll:'l pol'tion. 

2. Tho Volcanic Group, pl'Obably Lower Cambrian, including the Cambrian and 
· . . . . probnblyPre- I 

coarne, thick-bedded, febpath1c, ch lor1t1c and quarlzoso sand-Cambrian first 
d · 1 · h I f · l d "" . h . recognized. stones, an s1 1ceous s. a eso vanous co ors; inenng muc. 111 

cha1·a.cter from the more shnly though often s imilarly colo1·ed 
sediments of the firs t division, with dioriti c and serpentinous 
rocks, crystalline dolomites, elc. 



44 K EASTERN TOWNSHIPS. 

:3. The Crystalliuc Schist GToup (I-Iu1·onian ?), en1bl'acing the chlol'i­
tic, micaceous, siliceous and other schists, al:so i mpcrfect g neisses, 
white and grey crystalline, micaccous dolomites, and maguesian 
limestones, which constitute the main anticlinal of the region, 
and cnn be traced north-cast through Sutton Mountain to the 
rear of Point Levis." 

ln addition to the pointing out of the mistake which bad for so long 
been made in the grouping of :<o many widely differing horizons of 
sandstone and qnartzite in tho Sillery formation a:; the upper portion 
of th e Quebec group, the opinion was expressed (page 4A) that no 
sufficient eddence existed of any kind for the sepal'ation of the Potsdam 
areas indicated in the Report 1869, although the possibility of the 
occurrence of roe ks of that age in the g1·cat mass of the fo~siliforous 
sel'ies was admitted. In this Report tl1e direction of Lhe principal 

P .t. f ll fault by which the Utica beds of tho no1·th side of the Lilaml of Ol'lean>:\ 
os1 ion o ie 

great fn.dutt .. ~are brought against the Le1·i" shales and conglomerates, and which 
chn.ngc to renr 
ofCitadellin had hitherto been held to pass in rea1· of' the Citadel of Quebec, was 
Quebec. 

changed to pass in front of the city and to reach the north side of the 

Difference in 
charn.cter of 
the rock along 
shore n.born 
Quebec 

St. Lawrence, abuut one mile north of Point;\ Fizeau at ·wolfe',; Cove. 
The correctnes::; of this view has f'ince been clearly established by the 
finding of fossil:> in the r.ity of Quebec, not only in tho Cuve Fields 
and in front of tho new Parliament Buildings, but also in the cliff's 
bordering Champlaio street, along the side of tho Rive1· St. Lawrence, 
all of which prnsent forms simila1· to those fo und in the rocks along 
the north-west >;idc of the [;;land of Orleans and indicate, deubtles~, a 
similar horizon. 

The lithological a~pect of the strata at (~uebcc and Point Levis also 
shows the probable difference in the age of the rocks on ei ther side of 
tho river, since, while J·he beds which make,, up the cliff,; of Cape 
Diamond, and for some distance np the ri1·er from that point, as well as 
those seen in excavations along the Cape Rouge Hoad , in r ear of 
Spencer Wood, present the usual aspect of the black bituminous shales, 
with thei1· peculial' fauna of graptolitos of Utica-T!'enton types. The 
characteristic red and green shales which form the elifftl at Point Levis 
are ser,n to reach the west shol'e of the river at the depression of 
·wolfe's Cove, wbel'c they !'est upon the newee bituminous shales and 

FaultaL limestones, the contact being evidently due to a profound fault by 
Wolfe's Co,·e. which the hig hly g ra.ptolitic beds and associated J imestonc cong lom­

erates, seen along the lin o of the Intcrcolonial Hailway, below the 
lower ferry, are cut off before reaching tho shore above Capo Diamond. 
In the red beds and assoc-.iatcd strnta at Puint a Pizoau, whicb constitute 
the cliff in front of tho church at that place, Obole/la pretiosa occurs, 
a form prcci:sely similar to that found at the Chaudiere Railway 
bridge, as well as at the falls hciow, on that stream. 



ELLS.] CAMBRO-SILUR[AN AND CA~Il.l!UAN. 45 K 

The line of this foul t to the wesl of the point where it reaches Fiiult at Ste. 
the shore at Wolfe's Cove is indicated by D1-. Selwyn as passing to the Foic. 

north of Ste. Foye and thence south-westerly to the river again, where 
it crosses :1bove Cape Rouge. This point may be said to be about 
two miles above the Cupe, whence crossing to the south side of the river 
the conta.ct is seen in the cliffs, about two miles south of the mouth 
of the River Rouert, and not fa1· from the chmch of St. Nicholas. 
Tlience it extends souLh-we:;terly in the direction of Lake Champhin 
to Missisquoi Bay. 

In many re~pects the most important paper relating to the fossihrnf this Prof.L:wworth, 

group is ,that by Prof. Lapwol'th, publisbet.l. in the Trn.n::;actions of the 1 ~8~. 
Royal of Society Canada, for 1886. This paper embodies the results of the. 
examination of a lal'ge suite of specimens, mostly gl'apto lites, collected 
along the shores of the St. l..awrencc at v:wious point» from Point 
Levis to Cape Rosier by .M:r. T. C. Weston, but including also a few 
labelled from the vicinity of Cape Rouge, collected by Mr. Billings, and 
cert ain poorly preserved specimens from Cape Breton by l\'.lr. Fletcher. 
The graptolites have been arranged by Prof. Lapworth into three zones 
and one sub-zone as follows: 

Zone I, Cape Rosier Zone.-Zone of Dictyonema soci.ale anJ 
BryograplUI'. 

Zone II, Ste. Anne Zone.-Zone of Phyllogra1Aus Anna. Grnptolites from 
the rocks three miles above Ste. Anne. 

Zone Ill, Griffin Po;nt or i\'.Iarsouin River Zone.-Zone of Cll!nograptus 
grncillfa inclucling 

Sub-Zone III A.-Rocks of 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, pl'incipally from the presence of Dictyonema ~~~ ... tifre­
sociale, a Clonograptus and a Diclwgraptus, two of which arc regarded Cambrian. 

as new species. This Dicl!Jonema bas not, in so for as is yet known, 
been figured from the Point Levis bed;;, the most westerly point from 
which it is reported being J\[atm10. 

Zone II is regarded by Prof. Lapwo1·th as newer than the preceding 7,one rr. base 

by a well marked interval, aud as much olde!' than Zone ITI. Nonoof~\1~~i~~-ro­
its species al'C common to the other zones, so far as known, nor are they 
known in European equivalents of these zones. The ispcc ies determined, 
which a!'e principally from Ste. Anne des Mon ts, are all well known 
Point Levis species, according to P rof. 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 m. 
its own, "the presence of a single one of which is sufficient to settle 
the ago of the rocks in Great Britain, and in all likelihood in 
America." 
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'l'he 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 

Z Ill similiarity of the contained 1rra1)tolites to those found on tho Hudson one . pre· '--' 

Tsumat.blyut· River, at Norman's Kill, which was first pointed out by Prof. Jas. Hall, ren on- tea. 
to which position the ~ew York geologisLs have always assigned the 
strata of that place. "Pl"of. L apworth holds that w.bile there is no 
doubt that the fossils found in the rocks 0f Zone III belong to the 
second Ordovician or Cambro-Silurian fauna, they are newer than the 
gra1)tolitic strata of Point Levis, that. is, they belong to the Trenton­
Utica instead of the Calciferous-Chazy fauna. on the one hand, or of the 
l:tica-Hudson on the other. 

The posi tion of Zone III, the equivalent of the Norman's Kill rocks, 
is, according to Lapworth, about the rnirldle of the Llandeilo 
formation, above the Arenig and below the Caradoc, or in Cnnadian 
geology, about midway between the base of the Point L evis pbyllo 
graptus beds and the summit of the L oraine or Hudson River group. 

Sub-zone A. The position of the Sub-zone A appea1·s to be difficult to decide. 
?rof. Lapworth sayd "the specimens are all of Llandeilo-Bala age and 
the general focics indicates a horizon about the summit of the Carno­
graptus or Marsouin beds zone." Ile sa.ys, "the association of forms 
reminds me of that of the highest Glenkiln or lowest Hartfell beds of 
the south of 8cotland. I should imagine that they follow ou at once 
upon the Cmnograptus beds without a _break. Indeed, it is possible 
that CCEnograptus may be detected among them,* but, judgiug from 
the British phenomena, this is doubtful. It is not unlikely thn.t these 
Cove-field beds mark the transition from the Marsouin beds into the 
l.owest zone of the Black River and Trenton limestone. The presence 
of a fo1·m identical with or closel3 allied to t bf\ G. amplexicaulis of 
Ball, 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 th e fauna of Point Levis. The 
fosflils 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 P oint Levis." 

Prof. Lapworth summarizes the results of bi8 investigations on the 
fossils from the various localities as follows: 

Conclusions of "1. Tbe graptolites of the collections examined are all derived from 
!'.;~~·tt:pworth rocks of greater antiquity than the so-called U tica and Hudson River 
~~~~zt~i'ft~.tbe rocks, if we regard these as typified by the fauna 11itherto described 

from the graptolitic rocks of Lake St. John, Canada, and those of the 
Valley of t he Mohawk, in t he State of New York. 

•Found lJy Mr. Ami in 1888 on the north-west side of the Island of Orleans. 



CAMBRO-SILUlUAN AND SILURIAN. 47 K 

2. There are two grnnd faunas represented in the collection, viz.: Twogrand 
faunu.s ropre-

A. The so-called Quebec fauna of the Calciferous-Chazy formations scnted. 

of Cape Breton, Cape Rosier, Point Levis and Ste. Anne, which 
answers to the faunl1 of the British Upper Trcmadoc and Arenig rocks 
and thei1· European equivalentt;. 

B. The Griffin Cove, :fifo1·souin River and Nol'man'K Kill fauna, 
which answe1·,; to the faunas of the middle zones of the European 
Ordovicin,n 01· Cambrn-Silurin,n rocks. 

3. In each of these grand faunas a!'e found two sub-faunas, those 
'.he lower fauun, being the most di:;tinctly sepa!'ablo. 

A. Quebec or Calciferous-Chazy fauna:-

of Two sub­
fa.unu.s. 

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

Sub-fauna 2. The Ste. Anne Ri\·er Zone of Point Levis age, typical Arenig 
of Great Britain. Phyllograptus beds of Scanclina1•ia. 

B. Trentonian, Marsouin RiYer or Normn,n's Kill l~auna :-

Sub-fauna 1. The Cccnograptus Zone of Griffin's Cove and the Marsouin 
l{iver, answering to the Middle Llandeilo beds of Great Britain 
and the Glenkiln beds of Scotland, etc. 

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

4. The last ot these sub-faunas shews evidence of transition into the 
Utica-Loraine graptolitic fauna of the Mohawk Valley, New 
Y0rk and of Lake St. John, Canada." 

Concerning the position of the uppe1· division, formerly the Hudson Lapworth's 

River and Utica of Logan and Hall, Pi·of. Lapworth says:- " It appears fi"t'fi1~1~~~~ras 
at present that we are destitute of any cl cal' evidence that true Utica $~~;~~0r'l~ sup­

and Iludson Ri\'er strata occur anywhere along the south side of the g~~~o~~rver 
St. Lawrence from Gaspe to Quebec, all the strat~ seeming tu be older or Utica. 

in point of time than the Utica prnper, as typified by the rocks of the 
Ottawa and Lake St. John. As to tho two formations ot· 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 ;;.go, when followed from Quebec 
to Ottawn, 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 n, fact for future investigation. The facts as they stand, relate 
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the }farsouin and graptolitic shales to. tho Trenton, rather than to th& 
Ulica slates, as ut present undeffloocl."* 

" The so-called Quebee ro<·.k~, of the town of Q.uebee, as typified by 
the foosils forwarded from the Cove fields and St. John's :Market, are 
not of Quebec age at all. They arc probably the newest roekti repre­
sented in the colleelion, and possibly shade npward;i from the Mnrsouiu 
graptolitic shales of Orleans Island and Cape Rouge.+ They appear, 
howevet·, to be of greater antiquity than tho Utiea shales of Lake St. 
John , answering to the basement zone of the British Bala, instead of 
to the middle zone, wJ1ich seems to be the place or· the Lake St. John 
shales." 

F1·om a careful consideration of all the facts presented in the valuable 
paper of Prof. Lap\1-orth, it is evident that in the main the Geological 
position of the as,,,oeiatcd roclrf", at> t:onstituting a lower portion of the 
Cambro-Silurinn ~ystom given in the preceding pages, from both the 
stratigra.phicnl and palreontological evidence, is clearly mnintained by 
the latest determinalion of the graptolitic fauna, with the possible 
exception of tho lowest or Dictyr;nerna zone, which from the presen('C of 
three species only is considered by Prof. La.pworth to belong to a lowe1· 
formation. Of these species, two, a Clonograptus and a Dichograptus, 
are apparently new, and a.s yet undetermined, and thei!· occurrence 
need not therefol'e be considered conclusive as determining exact zones. 
The pre~cnce of Dictyonema appears, then, to be the only reason why 
those portions in which this form is known to occu1·, othel'wise inti­
mately associated with strata holding Cambl'o-Silurian fossils, and 
which. have t<O long boon regarded as belonging to that 
group, should be removed from their apparently proper position in 
the series and placed in a different 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 contirma ~ory st1·ati­
graph ica l evidence can be presented. 

Dislribulion of The rocks which have been described above, as belonging to the 
tQbeubnaltcred unnlterod Ouebec group, fo1·m a belt alon 00· the south side of the St. ue oc grollp ~ ~ 

n•ch Lawrence, having a breadth of from twelve to twenty-five miles. Their 

Work of the 
past lwo 
senson~. 

c:baracters have been given with great fulness in the reports already 
reviewed. 

During the past two seasons, but more especially in 1888, much 
time has been devoted to a systematic ~tndy of the several divi-

f All the stratigra.phicitl evidence shows tho.t the beds in question 11re above the Trenton 
limestone. They probnbly represent a downmtrd development 1wrl goreat lhickening out of 1he 
Utic~ proper of Litke St .. John, Olt:nva and New York .-A. R. C. S. 

t In regard to lhe fo~sils from bituminous shn.les snid to be from Cape Rouge, there is prob11bly 
somo mistake in the labelling of the specimens, the rocks of th11t pince being the oldest of tho 
fo>Siliferolls 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 Coast 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 Levis and Sillery eonglomer-
ates, sandstones and shales, the results of which may now be given in 
some detail. 

In the vicinity of Levis, St. Joseph, and on the extreme south-west Rocks. o,f)Avis 

I d . f h l bl l and vicinity. end of Orleans slan , the senes o s a es, ac r, green and grey, 
with hard, generally thin bands of yellow weatherin~, dolomitic 
limestone, and beds of greyish limestone conglomerate, usually known 
as the Levis formation, is well exposed. The slates are generally 
easily recognized on smoothed weathe1·ed surfaces, from their usualiy 
greenish shade striped with black, and in certain portions, more par-
ticularly the black bands, they are thickly covered ~ith impressions of 
graptolites and othel' fossils as lingulro, rliscinre, 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 ou1· examinations during the past 
season ended. The beds of limestone conglomerate which are asso- Limestone 

· d · h b 1 · d f ] l . confflomerates. c1ate wit t ose are genera ly thm, an requent y occur as ent1cular D 

and often local masses, thinning out rapidly at either extremity. 
About Levis these conglomerates occur in a sel'ies of outcrops 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 synclinal a1Tange-
ment have been very clearly indicated by Si1· Wm. Logan in the atlas 
accompanying the Geology of Canada, 1863. Since that time, how-
ever, the building of the Levit> forts has disclosed outcrops, at that date 
concealed, some of which have been found to be richly fossiliferous, 
and these have th1·own 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- Four nnti­

stone conglomerates at Levis, just referred to, the series of anticlinals ~~~f~~ at 

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 Levis and St. 

4 
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Joseph. On the road going up this cliff, along the stone wall, about 
300 yards south of the lower ferry, the overturned arch of this fold 
is clea!'ly seen near the sharp bend at the top. Above this, toward 
Point Levis, the same overtul'lled and at times crushed beds, which 
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. 

1. Diplograptus tricorn£s, Carruthers. 
2. " sp: 
3. " folium, Risinger (as of Nicholson). 
4. Glossograptus ciUatus, l:mmons. 
5. " sp. indt. 
6. Trigonograptus ensiformis, Hall. 
7. Clonograptus rigidus? Hall. 
8. Climacograptus, sp. indt. 
9. " scalaris, Hisinger. 

10. Nemagraptus, sp. 
11. Dichograptus' ? ramulus, I-fall. 

BRACHIOPODA. 

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

A short distance below the Victoria Hotel, in the black and green 
shales overlying the r ed, were found :-

1. Phyllograptus typus, Hall. 
2. Diclwgraptus, Bp. 
3. Tetragraptus brachiatus, Hall. 
4. Didymograptus constrictus, Hal I. 
5. Dawsoriia, sp. 

Fl'om conglomerate band west of the toll gate were obtained:-

1. Crinoidal columns. 
2. Leptcena decipiens, Billings. 
3. Euomphalus, sp. 

The fossils above enumerated wero obtained partly from the lime­
stone bands and partly from the black and green shales, and should 
properly represent the lowest portion of the L evis formation as dis-

These fossils hn.ve been examined nnd d olcrmined by Mr. H. M. Ami.- R. W . E . 
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tinguished from the Sillery, since directly underlying them are the red 
and green Obole\la 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 Rocks south­

rear to the south-east passes over these red and green shales, and a t1tJi~.r Point 
short distance beyond the most westerly of the three Levis forts, 
the peculiar grit and sn,ndstone known as the "Sillery sandstone" 
occur in several well-defined ridges extendinK eastward at intervals 
for about three miles, and sepa.ratecl from each other by beds of red and 
green and sometimes black 01· grey shales. The character 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 t>bale. These different kinds of rock a1·e well seen in the 
q_uarrieti to the south-east of Point Levis. Tracing these outc1·ops of 
siliceous rock they are found to be, in every case observed, lenticular 
masses, sometimes very limited in extent, but occasionally of very con­
siderable area., enclosed in the red shales in the same way as on the 
weflt side of the rivet' at the.Sillery quarries. It is plain, therefore, 

h S'll d t d · t d d J ] f b Association:of that t e l ery san s ones an assoc1a e re s 1a es are pa.l't o t e Sillery sand-
.eo • N 'f · tb · f · l' 1 h ' hstones with same 10l'mat10n. ow, 1 we examine · e series o antic mas w ic red shales. 

occul' between the lower feny of Levis and the middle fort we find 
these red shales cropping out in nearly or quite every case whe1·e the 
anticlinals occur, and dividing the synclinal areas which bold the 
graptolitic shales and associatr.d limestone conglomerates, thus clearly 
indicating the lower position of the red shale series. In orde1· to prove 
conclusively the synclinal strudure of the Levis graptolitic shales, care-
fully located collection;:. of fossils were made at various points, more 
particularly along a line of section between the Intercolonial Rai lway 
and fort No. 2, from which ~he following results have been derived. 

A "Tetragraptus zone" is seen in a cutting on the Intercolonial Rail- Intercolonial 

way 1600 paces below the lower feny or I. C. R. station . These over- n~~1b':i~~ut­
lic a thin band of limestone conglomerate and are in turn overlaid by Levis. 

a heavy band of the same, the paste of which is highly si liceous and in 
place:,; almost a quartzite with scattered pebbles of limestone: a short 
distance fu1·thel' 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 tbe lowest in the Levis 
series. Among the species collected the following have been definitely 
recognized :-
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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. 
7. " fruticosus ? Hall. 
8. Olonograptus _tfexilis, Hall. 
9. Phyllograptus typus, Hall. 

10. Lingula Irene, Hall. 

Tho beds of shale from which the above fmisils were obtained occur 
on the northern side of the most westerly synclinal in the L~vis 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 Levis to St. Joseph. He1·e, in the cliff just to the right 
of the main road, looking down the river, are highly fossiliferous black 
and gl'een 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 desc1·ibed will be evident from the 
accompanying list of fol'ms there obtained; the zone may, for the sake 
of reference, be styled the "Didymograptus zone" :-

1. Didymograptus bifidus, Hall. 
~. " extensus, Hall. 
3. " furcillatus, Hall. 
4. " pennatulus, Hall. 
5. Tetragraptus Bigsbyi, Hall. 
6. " fruticosus, Hall. 
7. '< serra, Brongt. 
8. Phyllograptus typus, Hall. 
9. Olonograptus, sp. 

10. Dictyonema, n. sp. (allied to D. delicatulum Dn., preoccupied.) 
11. Lingula Irene, Billings. 
12. " Quebecensis, Billings. 
13. ? Siph(motreta 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. Homfrayi. 
3. Tetragraptus serra, B1·ongt. 
4. Lingula, allied to L. Quebecensis. 
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5. Linnarssonia, sp. 
6. Lingula, sp. 
7. Shumardia granulosa. 

Further west, in front of Carriere & Lain e's foundry, a further Fo•si.ls from 

collection was made as follows : f~i~n~~j~g the 
Levis. 

1. Tetragraptus quadribrachiatus, Hal I. 
2. " Bigsbyi, Hall. 
3. " serra, Brongt. (= T. bryonoides.) 
4. Diplograptus dentatus, Brongt. (= D. pristiniformis, Rall.) 
5. Dictyograptus, n . sp. 
6. " irregular is ? Hal I. 
7. Dictyonema delicatulu ? Dn. sp. (Species preoccupied 1881, Lap 

worth.) 
8. Nemagraptus capillaris. 
9. Leptobolw; ? n. sp. 

10. Lingula, n. sp. 
11. Orthis, sp. 
12. Lingula Quebecensis, Billin.~s. 
13. " Irene, Billings. 
14. Slnimardia granulosa, Billings. 

Ascending the cliff near thi8 point by a. flight of steps, a band of red Fossils from 

shales is seen near the brow of the hill. To the east, on the summit of£~:i~all, 
the cliff, above the other localities, thin bands of limestone 
conglomerate occur and tbe crest of the first anticlinal passes through 
this point. Continuing the section towards the front street in the city 
of Levis a series of gi-eenish-grey shales, striped with black, is imssed 
over, which extends to the city hall. Here excavations have beou 
made in beds of shales associated with limestone conglomerate, many 
of which are thickly studded with g raptolites, among which were 
determined : 

1. Didymograptus extensus, Hall. 
2. do pennatulus, Hall ? ( = D. Murchisoni, Can.) 
3. do bifidus, Hall. 
4. Tetragraptus serra, Brongt. (=T. bryonoides. Hall.) 
5. do Bigsbyi, Hall. 
6. do fruticow,s, Hall. 
7. do denticulatus, Hall. 
8. Dichograptus octobrachiatus, Hall. 
9. do (?) Richardsoni, Hall. 

10. Phyllograptus typus, Hall. 
11. L ingula Quebecensis, Bi 11 i ngs. 
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From the pebbles of the associated limestone conglomerates were ob­
tained Crinoidal colnmns, Orthis, sp. Salterella, sp. Illamus, .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 
Levis about a fourth of a mile back from the edge of the cliff on the 
road up from above the lower ferry, the opposing dips being clearly 
seen and the underlying red Sillery shales showing in the streets. 
Tho 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 Levis 
and rest on both sides upon the red slates; this marks presumably the 
crest of the third anticlinal. The fourth occurs neat' the corner of the 
road a short distance west of the fol't No. 2, where hard gritty beds 
with red and green shales are exposed overlaid on the eastern side by 
the usual Levis 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 ridg11s, 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 gene1·al 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 ho a regularly 
ascending one. At several points, however, the overtnrned position of 
the beds is ve1·y evident and thus gives a key to what we believe to be 

Levis shales the true structure as indicated above. That the limestone conglo­
and ctonglo- 1. merateA and associated shales occur in synclinals is very clear from mera e! over l0 

the Sillery. the section exposed in the cutting in the Intercolonial Railway at St. 
Joseph station where the northel'll end of a synclinal is cut directly 
across. 

S. '" The anticlinal structure of the greatei· part of this section is well 1r ,.m, 
Logan's section shewn on the map of Levis, published by Sit· 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 Levis 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 theil' horizon, may be all regarded as pertaining to the Levis form-
ation, the lowest division being that found just below the Victoria shore below 

hotel where the relationship to the red shales of the upper part of the St. Joseph. 

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 enterE; 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 graptoli tes, Obolella pretiosa, 
the same as found in the shales of Point Levis and at Point a Pizeau. 
These presumably represent the lowest zone of grnptolites in the 
Pointe Levis sec.tion. The species determined are:- Fossils. 

1. Tetragraptus serra, Brongniart. 
2. Didymograptus extensus, Hall. 
3. Obolella, prob. 0. pretiosa. 

· 4. ' ' sp. 

On the sho: e, half a mile to the west, certain bands of black and 
greyish dolomitic shales with grnen and brown slates al'e thickly 
s tudded with graptolites, among which m·e :-

1. Phyllograptus angustifolius, Hall. 
2. Tetragraptus serra, Brongniart. 
3. " approximatus, Nicholson. 
4. " Bigsbyi, Hall. 
5. " quadribrachiatus, Hall. 
6. " Hick6i, Lapworth. 
7. Didymograptus, allied to D. furcillatus, Lapworth. 

Ir: the cutting in the snowshed on the Intercolonial Railway, half snow-shed 
· 1 t f H I k · · · f d bl k nd cutting west -a mt e wes o ar a -a. JUnct10n, a senes o re , green, ac a ofHa.rlaka. 

b b I th d t . f h" h . "d I f Junction. rown s a es occur, e re por 10n o w 1c is ev1 ent yo upper 
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 foregoiPg lists of fostiils from various points will give a fai1· 
idea of the fauna of the typical Levis rocks. Other collections were 
made from the interstratified beds of conglomerate!", but as these were 

Chara.ct.er of in all catles from the limestone pebbles, and not from the matrix 
tbe fossils from , 
P.ebbles in tho their value in determining exact horizons from these rocks is doubt-
hmestone . . 
conglomerates. ful. It may, however, be said that while several of the former, more 

especially of the trilobites, have a Cambrian ai>pect, many of the other:-; 
have a distinctly Cam bro-Silurian character, and in some of the pebhleB, 
graptolites of the kind found in the lower zone from the Intercolonial 
Railway cutting were obtained. The forms obtained from the uebbles 
in the various bands of conglomerate will be enumerated in ~ sub,,.e­
quent page. 

The red shales and Sillery &and8tone series, which are now 
held to uuderlie the foi:;siliferous Levis 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, ii: 

Sillerysa.ntl- the vicinity of Levis at lea~t, since to the no1·thward they are almost 
stones a.nd 
~hale~. entirely and directly ove1'1aid by the Levis shales and conglomerates; 

L~vis to 
Chaudiere 
Junction. 

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 Rtchemin, 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 Levis 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 Levis the red shales 
form conspicuous cliffs in the direction of Hadlow, near which placc 
the interstratified beds of E<andstone come to the railway. Thence 
toward Chaudiere junction, along the line of the Intercolonial, for­
merly the Grand Trunk, alternations of red, green and blaek shale, with 
areas of sandstone, occur, to within one mile and a.half of that point, 
or almo'1t to the railwa.y branch crossing to Breakey's mill. All these 
beds along the railway have a very regular dip to the south < 35° 60°. 
~eyond this place the country is covered by clay to the junction, 

Chaudii\re where a small cutting in black and green shales shows the presence of 
Rivor, lower 
part. Obolella. Along the south side of the St. Lawrence the ridges of Sil-

lery sandstone continue to the mouth of the Chaudiere, having a 
breadth southward on that stream of one and three-fourths of a mile, or 
to the Grand Falls below the Grand Trunk Railway bridge. At the 
falls, which are over heavy beds of red and green ~hale, holding Obo­
lella pretiosa with thick, interstratified beds of grey sandstone, tht" 
strata dip S. < 41'0 , the sandstone and grit being largely developed 
below this point to the mouth of the Chaudiere. To the west of 
this river they continue along the south bank of the St. Lawrence fo1· 
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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 Levis and below that place. On the 
St. liawrence section above the Chaudiere, after passing the outcrops ofwcstof the 

d t ti d d h 1 . t d t . t t .1 Chaudilere san s one, ie re an green s a e sen es ex en s o a porn wo m1 es River. 
above the wharf at St. Nicholas, where the fault from the north E<ide 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 Trnnk bolween 
the Chaudiere and the Becancour rivers, but few outcrops of rocks are 
viiiible. Where seen they consist of reel, green and black shales, with 
an oceasional low ridge of hard Sillery sandstone, similar to what is[~!;:~;f~~':.'.t 
visible at the railway bridge on the Cirnudie1·0, and where the inter-Iln 1IwayBridge 
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 a::; that of the upper Sillery. 

On the west or Quebec side of tho St. Lawrence a caref\.Jlly 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 Cape J;louge to 

f k · h · l d d b ""1:\r l'" . C 'I b Wolfe s Cove. group o · roe s 1s t at rnc u o etwecn v · o ie s ove, two m1 es a ove 
the city, where the fault between the rocks of the dta.del and those of 
the Sillery formation reache" tho shore, and a point one mile and tbree-
quarters above the mouth of Cape Rouge R.irnr, where the fault 
between these rocks and the Hudson Rive1· formation comes to the 
river from the viC"inity of Ste. Foye. In this section, which apparently 
comprises all the members of the Quebec grnup visible on the north 
side of the river, no trace of the Levis fossiliferous shales and con­
glomerates is seen. The section is presumably an ascending one from 
the contact fault. above Cape Rouge to tho extremity of Point a 
Pizeau,"though seYeral local faults in the upper Sillery portion have 
C"Omplicated the :>tructure somewhat. 

The lowest rocks seen in this section, according to this view, are Character> of 
h d d 1 . h . . d . d . h the rocks near ar quartzose o:an stones, ca careous m t e JOlllts, an associate wit Cttpe Rouge. 
black, grey and green shales and occasional thin bands of limestone, 
and holding a band of limestone conglomernte four feet thiek, which 
is made up of small pebbles of hard grey limestoneand while qnartz, 
in a very hard, greyi,;h, siliceous paste, the whole differing greatly 
in nspeet from the conglomerates of Levis. 'fhe q uartzites form a 
ridge Cir hill, ovet· which the road up the river from Cape Rouge passes, 
nnd along which the beds are well exposed. They dip south-easterly 
< 50°-80°. Occnsionally pebbles of greyish limestone are scattered 
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Cave Rouge through the quartzite. These rocks extend along the shore toward 
village. C ape Rouge for nearly a mile, beds of green, grey and black shale 

p!'edominating 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 seen in the cut­
tings, but, though closely examined, no graptolites or othel' fossils 
were found. Following the shore northward, these shales clearly 
underlie the dark-red and gl'ocn shales of the headland from which this 
locality t akeio ib name, and they shew, a bbort distance further east, 
interstratified bed!:! of Sillery sandstone, in which the Sillel'y quarries 
arc situated. Thence those alternations ofred and g1·ee11 shales and sand­
;; tones extend almost to Pointe i\, Pizeau, the 1:;andstones terminating 
about half a mile west of the road leading to the Sillel'y chul'ch at this 

Point a Pizettu. place. The lenticular and often local character of the sandstones already 
noticed is well seen in this section. From Point i\, Pi~ean to Wolfe's Cove 
no sandstones show, the l'OCks being red , green and black shales. From 
these, in the cliff in front of Sillel'y church, Obolella pretiosa was 
obLained, the rocks being precisely lih those ut the Grand Trunk 
Railroad bridge over the Chaudiere. The strata along this part of the 
seetion al'e 1hrown into several folds, and faults, generally local and 
prnbably of small cxten t, 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 qua1·1·y is located being probably as thick as any; its sur­
face bread th 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 
Wolfe's Cove. 

Rocks of 
Quebec City, 

shale3 of the Sillery series with the black bituminous shales and 
dark-brown bituminous limestones of the citadel series is well seen 
:fifty paces north of the forks of the road leading up tho hill from the 
head of"\Volfo's Cove, a deep g ully 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. 

In the report of 1863 the shales, limestones and conglomerates of the 
Citadel and city of(,,lul bee were supposed to belong to the upper part of 
the Levis formation, anti to underlie Yery closely the red shales of the Sil­
lery, though their true position was even then regarded as very doubtful. 
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The subsequent study of these rocks bv Dr. Selwyn brought some new Hecent oollec-
f: t t l. ht f' h · h b h • · h · 1 d d f tions of fossils ac s o 1g , rom w 1c , ot on strat1grap 1ca groun B an rom at Quebec. 

the evidenee of fossils collected at sevei·al points in the city, it was 
decided that the position of these rocks was much newer nnd altogether 
above the Levis and Sillery strata. .Additional large collections of 
fossils from various points in 'the city were made during the past season 
by Messrs. Ami and Giroux, the result of the examination of which, 
and some points in regard to the stmcture, will be given further on. 

From Wolfe's Cove the red and "'recn shales of the Sillery cross the Abs~uce of true 
b · Levis rocks on 

St. Lawrenc:e and appear on the east side at Point Levis where their north side of 
' St. Lawrence 

distribution has already been given, and none of the graptol itic shales River. 

or conglomerates of the Levis series have been recognized on the north 
.side of the rivei·, these being confined in this area to the town of Levis 
itself, whet·e they rest on tho red and green shales, as described, whence 
they extend to St. Joseph and along the shore for about two miles be-
low, as indicated by the fossils enumerated on page 58K. Thence ci·ossing 
the south channel of the St. Lawrence, thPy constitute a limited area 
in the extl'cme 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 assodatecl fossiliferous 
shales, and the red and gl'een slates, near the foot of the i:;tairs leading up 
from the head of the smull cove east of the hotel. On the north side 
of the island these Levis rocks are terminated by the gl'eat fault which 
bring,:; up the black bituminous shaleti and limestones, which have been 
formerly described as of'Uticao1· Hudson River age, and which at'e the 
undoubted extension of tho rocks of the city of Quebec. From these Island of 

Orleans south­
Levis rocks at the end of the island the following fo,;sils have been west end. 

obtained:-

1. Clonograptus rigidus, Hall. 
2. ? Diclwgraptu,s octobrachiatu,s, Hall. 
3. Diclwgraptus ? Richarmoni, Hall. 
4. Ptilograptus plumows, Hall. 
5. ? Tetragraptus serra, Brongniart. 
<i. Dawsonia, sp. indt. 
7. " acuminata, Nicholson. 
8. Acrotreta, sp. nov. 
9. (?) Turrilepas, sp., fragments, with the surface marked by con. 

centrically arranged lines of growth. 

On the south side of the ledges on which this hotel is built Mt". '11 • 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 Etchemin and Chaudiere 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 
the lntercolonial Railway. Above the last exposure of the Sillery sand­
stone formation the reel, gl'een and black shales extend for fifty chains, 
beyond which, to the b1·iclge, grey, g1'cen and black shales, probably 
repl'esenting a slightly lower serie$, occur'. The great falls of the 
Etchemin occur ten chains below the bridge, and the gl'een and black 
shales here have yielded to Mr. Wes ton Obolella pretiosa, a form similar 
to that from the Sillery of Point;\ Fizeau. Above the bridge the green, 
black and grey shales extend to a small bl'ook about two and a fourth 
miles below St. Hern·y village, the clips 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 tho gen eral chul'actel' of tho red, gl'een and black 
shales is maintained throughout. Above St. Henry tl:i.e river flows for 
several miles through intervales, and exposures a!'e rare both on 
the stream and on the road between St. Henry and St. Anselme. Just 
above the villnge the stream makes a grnat bend of nearly two miles to 
the south-west, and then resume:; its regular comse. Thrne-fout·ths of 
a mile above the upper pal't of the bend, black and green and grey 
shales, with hard bands, occur, with a bed oflimestone conglomerate, in 
which :M:l'. -Weston, in 1877, obtained from the pebbles : 

1. Lepta:na sericea, Sowerby. 
2. Orthis platys, Billings. 
3. Camerella rarians, Billings. 

The assoe;iatcd shales form a peculiar band, which is repeated three 
times on this river in the next three mile.s, the intervening space being 
occupied by reel and green shales of the Sillery formation. From the 
black shales nca1· a g1·ist mill close by the upper exposure, which is 
a half-mile above the great gorge of the upper fall, the following 
grnptolitic forms "ve1 e olJtaincd :-

1. Dicranograptus. cf. D. clingani, Cal'l'. 
:.l. Climacograptus bicornis ? Hall. 
3. Diplograptus cf. D. mucronatus, Hall. 
4. " sp. indt.; Polypary with dosely arranged thecre, 
5. Dicellograptus sextons, Hall. 
6. " Mojfatensis, Carruthers, var. divaricatus, Hall. 
'7 . " sp. indt. ; same fol'm as found in similar rocks from 

Crane IE<land. 
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At this point sharp faultings are seen on both sides of the exposure F1iults. 
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 occunence of these black fossiliferous strat'.l on this river is 

Peculiar At no other point south of the St. Lawrence have they been Similar rock:; · and fossil s on 
observed, but on the north siJe of Cmne Island, about one mile above Crane Isl"ud. 
the church, and again on the south side, one mile east of the wharf, 
precisely similar shales are found containing similar forms. From the 
nOl'th side of the island a small collection yielded : 

1. Dicran1Jgraptus cf. D. Nicholsoni, Hopkinson. 
2. Dicelfograptus sextans, Hall. 
3. Dicellograptus Mojjatensis, Carruthers, var. dwaricatus, 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 fat· removed from the rocks of the localities 
mentioned, and thei1· position at this place is doubtless that of a Cherty bods. 

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, l\f1-. 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 Chaudiere River above the Grand Trunk Rail-Sillery shales 
b 'd fi h k f h s·11 and fossils. way r1 ge pL'esent, or t e most part, roe -s o t e upper 1 ery . 

horizon. Near St. Lambert green sandstones, interstratified with the 
usual red and green shales, occur, in which l\fr. Weston has found an 
Obolella like the form at the bridge below. Above St. Lambert black Ohaudiere 

d h I l 'k h h f h I I d f 0 1 River section. an green s a es, 1 e t ose on t e upper part o t e s an o r eans, 
near Patrick's Hole, contain graptolites, with fragments of Obolella 01· 
Lingula. Between this and St. Bernard beds of limestone conglomernte, 
with green and black shales, the pebbles of whieh contain fragments 
of Orthii;-like shells and Urinoid stemR, are found, the associated shales 
containing Phyllograptus Anna and P. angust1folius. These indicate a p1·0-
bable synclinal of Levis rocks at this place, while the underlyiug Sil-
lery formation ii> affected by a series of foldings such as are seen to the 
east on the Etchemin . 
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The relative positions of the Sillery and Levis are well observed in 
the sections between Lyster and Somerset, on the west, and the Craig 
road, which passes through Leeds. On the line of the Grnnd Trunk, 
between Lyster and Stanfold , the red and green shales and hard sand-
stones of the Sillery are well exposed at intervals. 'fo the westward of 
Lyi!ter they show down the BecancotL' 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. Ou the road cast of Lyster to Ste. Agathe the charac­
teristic red and green-striped shales arc seen at intervals to the road lead­
ingnorth between ranges xii and xiii Nelson. Blocks of trap are scattered 
along this road, outcrops of which occur in place:> on range xi. The 
dip of these red slates is south-easterly. One mile south of Ste. Agathe 
Corner ledge:i of bluish-grey dolomitic slates and limestone conglom-
erates dip S. 10° E. < 50°, the pebbles containing traces of fossils, 
which, however, were not determined, but the rocks look like those of 
Levis, and these undoubtedly overlie the red slates of tho Sillery. On 
the road leading south-cast from Ste. Aga.tbe to the Craig 1·oad these 
bluish-grey slates, which strongly resemble those of Brampton Falls, 
below Sherbrooke (see Report 1886), extend for quite three miles, in 
which pl'Obably several low undula tions occur, to a well-defined syn-
clinal, the dips being E. and N . 60° W. These slates a1·e like those 
associated with the limestones of tho Art habaska area, and a sbo1·t dis­
tance east of the synclinal they rel:lt upon limestone conglomerates and 
grits, with hard bluish-grey sla tes like those neat· Ste. Agathe. Fut'ther 
to the north-east these rocks extend towards St. Patrick, and reach the 
road to Ste. }fal'io about four miles north-east of St. Syh-estet'. In 
some of their undulations those doubtless connect with the fossiliferous 
Btrata and limestone conglomerates of St. Bernard, already described. 

St. Patrick. 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 a mixtut'e of limestone conglomerates and dolomitic 
shales of various colors, red, g t'een, grey, ete., occurs, in which very 
diversified <lips are seen, indicating abrupt folds or faults. These pro-

St. Dnvid. 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 Leeds villag e 
to Inverness the eastern limit of t he synclinal is bounded by red and 
green Sillery shales and ha.rd sandstones, one mile and a-half east of 
Glenloyd Mill, where these rocks dip W. < 30°. In the fields a short 
distance west of this, ledges of limestone conglomerates, presumably the 

fne;~:ntia~. exten~ion of those seen on the road from Ste. Agathe to C1·aig road, 
occul'. At the mills on the River Becancour the rock; are greyish and 
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bluish-grey-striped massive elates, like those of the Brampton Falls on Glenloyd mill.· 
the St. Francis River, which thence extend south-westerly to Inver-
ness Corner, where beds of limestone conglomerate also occur, with a 
north-west <lip, anc.l resting on hard green Md black slates, which are 
now regarded as constituting a portion of the Cambrian system, the 
red and green shales being apparently ovel'lapped by the black slates 
and conglomerate series. 

In the vicinity of Somerset, and between that place and Ste. Sophie, S8otme8rseht.and 
e. op 1e. 

a tract of tolerably flat country extends, with a breadth of sev-
eral miles. In this arna beds of the graphitic limestone and black 
shales occur, similnr to those described as occupying the basins of 
ArLhabaska and Danville. These can be traced to the north-east in 
rear of Ste.Julie, but there they apparently terminate. They overlie a 
series of blackish-grey slates, which are like those described as occur-
ring in the Wotton area of the last report, ar:d which in turn rest u pou' 
the red shales and sandstones along the east side of the Grand Trnnk 
Railway east of Stanfold. 

To the east of Somerset, in the direction of Ste. Sophie, these dark 
limestones rest, upon a series of highly altered schists and schistose 
quartziferous shales, which constitute 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 cal!ed the Pre-Cambrian 
series. 

From the evidence obtained from so many widely scattered localities, fowerposition 

the position of tbe red slates and sandstones of the Sillery beneath the of the Sillery. 

fossiliferous beds of the Levis, 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 palreontologjcal grounds, for, while nume1·-
ous fa,ults are found, some of which are of great extent, and great 
ovel"lurning of the strata, the overl.ving position of the Levis is so 
often seen in places where thei1· relative positions can scarcely be 
reversed, that the conclusions nbove stated aee, it is believed, no longer 
a matter of doubt. , 

Before we take up the consideration of the south side of the St. Law- Mcendin:; 

rence below Quebec and the several islands in the channel, a brief;~~~~~,ng{tl,fe 
statement of the stratigraphy as now held may be given for the better ~~~~~~e~~~~P 
comprehension of the strncture of the St. Lawrence section. ~~~~~~~;th-

Beginning, then, with what we regard a,; the lowe.,t members of the "'a.rd. 

group, viz., the beds neai· the central fault above Cape Rouge, we have 
in aseending order: 

1. Blaek, g1·ecn and grey shales, with hard and heavy bands of grey­
ish, some ti mes yellowish-white q uartzosc sand~tone, 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 pobbles of greyish 
limestone. 

2. G1·eenisb, greyish and blackish, with occasionally dark-reddish or 
purplish-tinted shales, with bands of hard greyish sandstone, generally 
fin"e-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. Bright-red 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 g1·een-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 sand8tone, which ranges from a 
fine-g1·ained homogeneous rock to a fine quarlr. 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, tho 
bands of sandstone being separated by partings of various colored 
shale. The local aud 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 pretifJsa occurs, from which point an anticlinal 
crosses the river to Point Levis, and appears in the cliffs at the Victoria 
Hotel, whore the same Qbolella is found. 

5. The Levis shales and conglomerates of Levis 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 asE>o­
ciated with the black and graphitic shales and limestones of the 
Arthabaska and Somerset synclinal, which latter do not appear in the 
Point Levis and Quebec sections. 

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

Utica.age. 
The souLh shore of the St. Lawrence below Levis 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 strnta in the 
intermediate space being thrown into several sharp fold:;. This Shore nboYe 

f: 1 b . . f l" 1 d I 1 I · l J3cn.umont-a.u t rt ngs up a series o 1mestone eong omerates an s 1a es, w l!C 1 
in aspect resemble the rocks of divisions 1 and 2 of the Cape 
Rouge section. The conglomerates hei·e 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, separnted 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 limeatonc, 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 sid,e by grey sandy and quartzose 
flags and green-grey shales. The series dips S. 65° E. < 55°. The pebbles .. 

f h 1 . ld d f f ·1 b' h" l h b Fossils. o t e cong omerate yie e ragmcnts o tn o ites, w 1c l ave een 
examined by l\fr. Ami and found to be portions of Olenellus Thompsoni 
with Olenoides 01· Mfrrodiscus. The hard q uartzose sandstone on the east 
flank contains also scattered pebbles of gl'eyish limestone. 

The fault at this place apparently marks the eastern limit of the E11Stern limit 
of the Levis on· 

fossilife1·ouf\ 01· graptolitic shales of the Levis formation, and no beds oftheshore. - ~ 

Levis aspect appear cast of this point, as far as ou1· observations 
extended dul'ing the past season. Between this and Beaumont green 
and grey slates, with thin, hard bands of qua1·tzite, and occasionally 
thin, grey limestones and fine limestone conglomerates occur, which 
represent the rocks of division 2. From certain hard, sandy beds, one 
mile cast of the l'Ong lomerates, numerous graptolitic forms were 
obtained, most of which were, however, fragmentary and difficult to 
determine. They are, howevet', similar to others found near i::lt. l\iichel 
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 Bea umont. 

slates and sandstones cons ti tu ting the lower part and showing at ti mes 
in the anticlinals, while in the synclinals the r ed and green striped 
shales come in.. A mile and a-half west of Beaumont Brook, ten 
anticlinals can be seen in the space of fifteen chains, the rock being 
the hard greenish-grey shales and harci qua1·tzite beds of division 2. 
The apparent plasticity of the rocks at the time of their folding 
is here remarkably diAplayed, since the beds curve in sharp bends 
without the smallest indication of crushing or cracking, the hard saDrl-
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 pal't of the coast are thickly marked with beautiful 
impressions of fucoids. The beds of the Sillery sandstone clo not 
appear, though heavy beds of hard grey quartzite show at intervals; 

5 
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but these at'e apparently the equivalents of the lowe1· part of division 1 
-0f the Cape Rouge section. Frequent faults occur, and below Beau­
mont Brook the8e are repeated every few chaine, their position being 
in many cases marked by a jog in the coast line, which follows the 
line of the fauH, nnd a similar series of green, gl'ey anrl red shales is 
repeated t<Cve1·al times. 

But little variety occu1·;; in the character of the rocks between Beau­
mont and St. Michel de Bellechasse. Repetit ions of green, grey and 
black shale::<, with hard qual'tzites and occasional thin bands of lime­
stone conglomet'ate form the anticlinals, and red and g1·oen shales with 
thin bard bands of calcareous sandstone, and reddish limestone, at time;; 
dolomitic, shew in the upper part. Those rocks strike from north to 
north-en.st 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 stmta of that section being identical with 
those of the shore just described. One mile east of the wharf at 8t. 
Michel, green, grey and black shales and thin hard sandstones, overlaid 
by reddish shales, contain fossib, among which were recognized: 

1. ? Diclwgraptus rarnulus, Hall . 
2. Dendrograptus, sp. 
8. Dawsonia, sp. 
4. Obolella desiderata! Billing,::, or aclosely allied ,,pecie:;. 
5. Obolella pretioso, Billingr::. 
6. Acr9treta, sp. 

Half a mile fnrthe1· east, inn. band of black shale, Dictyonema, cf., D. 
delicatulum, Dn. (p1·eoccupied), and a species of Bryograptus, are found. 

From this to the extremity of the point, two miles below the w bad' 
at St. Michel, the usual se t"i es of bin.ck, green and reel shales Ol'Cupy the 
shore. At the point a well defined anticlinal brings up the black, 
g reen and grey shales of division 2. These extend across the strike 
to tho mouth of the Boyer Rivet', near which another crushed anti­
clinal in similar rocks is seen. Thence to Vallie1· 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 n.nd sandstones of the Sillery. Twenty 
chains south of Vallier Point these older rocks at'e overlaid by the red 
shales on the shore of the west side of the Bay, whence they extend 
to Berthie1· Village. East of Berthier to St. Thomas the i:;bore is 
entirely occupied by the red and green shales, and grey 01· occasionally 
brown sn.nds tones of the trne Sillery of division 4. They strike along 
the shore, which keeps nearly along the cre,,;t of an anticlinal for 
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several mile~- In the Village of St. Thomas these shales have yielded 
Obolel/a pretiosa and sponge Rpicules. Thence to L'Islot the same rocks St. Thomas to 

arc continuously exposed, the headland of Cape St. Ignace being L'Is lct. 

.composed of the Sillel'y g l'its. Neat· L'Islet, in the green shales asso-

.ciated with the red, Obolell(I. pretiosa and an allied form probably 
0. desiderata, were found at several points, the rocks in the inter-
mediate space being tb!'own into a series of anticlinals with south or 
nOl'th dips at angles of 60° to 85° . 

East of L'lr;let the reel and <rreen shales present heavy ledges which L'I>let to St. 
o - Roch. 

form JJl'Ominent ridges along the shore for some distance, and extend to 
the Ti·ois Saumons River. At the L'Islet wharf the associated sand­
stones con tain an interstrntificd bed of fine limestone conglomerate four 
to ten feet thick, with small pebbles of limestone and quartz, which shades 
-0ff into grit. Along this part of the coast the strike follows the shore 
line, the clip being S. 30° E. < 60°-80°. Between Trois Saumons aml 
-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 nea!' the wharf at St. Jean Port Joli the ordinary red . 
~lnd green shal es of division 3 are seen. Slightly lower beds occur at 
the whal'f at St. Jean, with thin beds of hal'd grey limestone; bnt 150 
paces cast red ancl green shalcsngain come in and extend to within five 
mile;; uf the churl'h of St. Roch des Aulnets. At this place a series ofFossils. 
itnticlinals ~how on the several point::> bringing up the lower beds of 
division 2, with bands of greyish limestone holding remains of 
small trilobite~, among which an Agnostus was recognized. 'rhese 
.arc lbsoc:inted with black and green shales, and they are repeated 
at intetTnb for one mile and a-half along the shore, when a fault 
lrnd sharp anlic linnl again bring into view the reel and gl'een shales 
which extend thence to SL Roch. 

In these red and green shales Obolel/a pretiosa also occurt:l, and ~R~~ . Poch to 
.1ver du Loup 

near St. Roch the beds of hard Sillery sandstones have associated 
beds of limestone conglome!'ate, which now begin to constitute an 
important feature in the Sillery rocks of this area. In no part of the 
shore ha,·e we found any rocks whieh, from thei1· lithological chat·aeter 
or thei1· contained fossils, should be assigned to a lowel' horizon 
than the lower Sillel'y. From this to River du Loup the shore pre-
sents the same general aspect, oxcept that the quartzites which have 
~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 lhe church. Beyond this the strike rapidly assumes a more 
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easterly direction, which continues along the shore. By this clefl.ectio1:t< 
the heavy beds of quartzite, with the associated red and greeu shal0s 
which fol'm the prominent ridges to the south from St. Gervais t o­
L'Islet are brought to the coast, and thence extend to and beyond 
River du Loup. In all this stretch of coast from St. ~:riehel to Rive1· 

Nolre Dame du du Loup no fossils other than Obolella and sponge spicules have 
Portage. been found, with the exception of a small collection of bivalve shell& 

and fragments of trilobites near Notre Dame du Portage, and some in­
distinct graptolites associated with Obolella, at the crossing of the­

Fossils. 

St. Charles to 
St. Gen'ais. 

Ruisseau de L'Eglise, on the Intercolonial, and three miles east of 
St. Paschal station, among which were Climacograptus, sp., Diplo­
graptus, sp., Nenwgraptus, sp. indt., Didymograptus, (?) sp. 

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

1. Obscure graptolite, with a long stipe. 
3. Lingulrl, sp. nov. ('?), (a small narrow shell, with bro11·n test an d. 

lamellal' lines of growth.) 
3. Obolella, like a young speeimen of 0. pretiosa. 
4. Orthis, sp. 
5. Strophomenoid shell. 
6. Fragments of a pteropod-like Ol'p;anism. 
7. Beyrichia, sp. (With prominent crescentic sulen,.; and eccentri1_· 

lobe.) 

The 1·elatioos of the areas of quartzose Eandstones, and red and greeo 
shales of this interioi· belt to the typical Sillery of the eoast section, 
may now be considered; and this is an important point, since in the­
Repol't, 1869, as already pointed ont, theRe rocks were in part regitrded 
as of Potsdam age, on the evidence of Salterella in the pebbles of the­
associated conglomerates and tiupposed markings of Scolithus. South of 
Levis, the ridges of Sillery sandstones, which are often of considerable 
extent, occu1· as lenticular tweas, and extend on the St. Henry 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. East.ward to St. Charles junction, the rocks 
described on the coast section about Beaumont, shales ofYarious colors 
al'e 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 occu1-, which, along the 
course of the Boyer Rivet", extend to St. Henry. A low ridge of 
the Sillery is seen near the road to St. G-ervais, about two mile& 
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souih of St. Charles. At St. Gen·ais a. very considerable de­
·development of this highly quartzose sandstone begins, the composi-
tion of which, exce1)t foe its rather more :::iliceous asped, is })l'eeisely ~tt. G\er_va1is tc' 

·~. '"nse me. 
like the rock of the Sillery qual'l'ies, small pebbles and grains of 
·quartz, and pieces of greyish or black shales, often of considerable size, 
being found. As with the typical Sillery of the shore, the bard q uartzites 
.arc intcrstratificcl with red, green and black shales.. Sonth of St. 
·Gervais, towards St. Anselmo, these rocks terminate about thrce-eig hths 
·of a mile from the cornet', beyond which the red and green shales con­
tinue to St. Anselmo. About one mile north of the road between St. 
Anselmo and St. Henry, a.nd a short distance west of St. Anselme, a 
heavy boss of trap cuts through the shales, with which are associated at 
:this place bcd:3 of sandstone and grit of Sillery aspect. Along the road 
leading south-west from St. Gervais, }[r. Weston obtained the usual 
.Sillery fossil , Obole/la pretiosa, from the green and red shales. Between 
.St. G crvais and St. Raphael, the quartzite forms conspicuous white st. ncrvn.is tu 

weathering ridges,· their interstratification with the red, black and St. Il.aphacl. 

.green shale;; being well seen at the brook and mill, one mile and a half 
north-east of the formei· plaee. Here, .Mr. ""Weston also obtained 
Obolella pretiosa, a Linguloid shell, erinoidal fragments and a Butho-
trephis. 'l'he same Obolella was obtained from interstratified shales 
iin quai·tzitc at. Rive1· du Sud, beyond St. Raphael, also near St. l•'rancois 
.church, at St. Thomas and at Bel'thie1·, the specimAns being in all cases 
precisely simila1· to those found at the rnilway bridge on the Chaudiel'e. 

Between St. Thomas and L'Islet the ridge:> of qua.rt;.~ite and shales 
form a rnnge of hills, just to the south of the back concession road, about 
two miles and a-half from the Intercolonial railway. About St. Aubert St. Aubert. 

these quartzose rocks val'y much in character, at times being hard and 
-siliceous, at others resembling the typical Sillel'y rock. Conside!'able 
.areas of limestone conglomerate are associated with them nea1· this 
po£nt, as well as in the ridges t hree miles south of St. Thomas. They 
first show along the shore road in conspicuous beds on tho road between 
.St. Jean l)ort Joli and St. Roch, about three miles below tbe former 
place, where they arc clcal'ly an intc1·stratitied portion of the red and 
green shale and sa.udstone serie.-; of the Sillery formation. The con­
glomerates ai·e composed of pebbles of CJ uartz, greyish limestone and Elgin Ro .. d. 

sandstone, eementcd by a gritty and highly qual'lzo.se or sandy paste. 
-On the Elgin road, which goes south about four miles bPlow St. .T can, 
ha1·d qual'tzosc sand~tonc, with limestone conglomerate and red and 
green shales, occu1· at intervul:i to the railway. South of this, expoc;ures 
of sand,; tones arc also seen, but at the comet· of the back road leading 
across to St .. .Aubel't, great ledges and ridges of this quartzose sand-
stone come in . This rock, while weathering white, is, on fresh 
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fracture, a brownish grey,. in which J'Cspect it resembles the bands of 
Sillery sandstone on the Is1and of Orleans, below St. J can. 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 c:ontains bits of shale and pebbles of quartz, 
like the typical rock of Sillery; the associated blac:k and green shale& 
west of St. Aubei·t contain Obolella pretiosa also. 

Neai· St. Aubert these rotk8 (·hange theit· strike and run townrdt!, 
the coast, reaching it above St. H.ochs, as already clcsc1·1bcd. Furthci· 
cast a repetition of the3c show in similar conspieuous 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 Pocatiere. In 
many places the ridl.!,'t'S of quartzose sandstone west of and in the 

Ste.Anncdch1 . . . f' S A ·h · 'fj d b d f' l' l Pocatierc. vic1111ty o • te. nnc ave rnterstrat1 e e so 1mcslone cong om-
erate, like that near St. Aubert. These 1·idges of conglomerate and 
quartxitc west of Ste. Anne have an anticlinal structure. the opposing­
dips to the nol'th and south being well seen on the rond half a mile 
west of the chureh. 'l'he anticlinal in the undcl'lying reel and green 
Sillery shales is also seen just on the rise of the hill ~outh of the 
church, and again one mile east of the village. Tbat these beds of 
,;hale, quartzite a11d conglomerate are of the horizon of the Sille1-y fur­
ther \Vest is seen in the presence of 0. pretiosa, as well as in the gen'­
cral charncler of the strata. In the conglomcrat es, many of tho pebbles 
are derived from some lower band of limestone conglomerate. The 
same peculiarity was observed in the rocks of tho BranC!y Pob, 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 l\amouraska and the baek country, sho\Ying along the several 
roads running southward towards the boundary. These have already 
been described fully in the r eport of Mr. Richa.nlson, 181!:). On the· 
road from Rivci· du Loup to Lake 'l'emiscouata they occ:upy lhe sec-

Riverdu Loup tion between the St. I1awronce and nca1·ly to the c.rcst of the ridge at 
to Lake Tew is- c• II .< 'd th j I It t' f l d bl l countn. ot. - onorc:, mt way to c a rn, a crna ·ions o rec, green an· · ac;: 

shales, wilh great areas of whitish weatherillp; quartzosc ,;andstoner 
being visible at inte1·vals; but at St. Honore, the underlying blackr 
wrinkled slates of the Cambrian anticlinal co rn'e into view, and extend 
southward to the vicinity of St. Louis de Ha Ha. Thi;:; c:ount1-y ha& 
been worked out by Messrs. Bailey and Mc.Innes. 

Orleanslslaml The islands which lie in the channel of the rivc1· below Quebec form 
to Crancisltwd a chain nearly forty miles in length, extending from Orleans Island 

to the Isle ofC1·ancs, which is opposite lo St. Thomas and L'Islet. or 
these Orleans Island is the largest, having a length of twenty miles from 
the South-·Wost Point to Point Trnve:·sc, and a breadth in its widest 
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part of about five mi Jes. Along its shores, th roe rock formations are Orleans Island, 
. . h 'd l . h I I f Ut' three forma-recogmzed, viz., that 011 the nort s1 e, 11t el'to regarc ec a8 o ica lions. 

or Hudson H.ivel' age; that on the south-west end, !mown as the L evis; · 
and that of the south, and, in fact, c·ompl'ising nearly the whole of the 
island, which we regard as the Sille1·y, and probably, in great part, its 
lowe1· portion. 'l'he rocks of the Levis formation of the south-west 
end, with their contained fo8sils, have already been desc1·ibed on p. 59 K 

The rocks of the south shore to Traverse Point are identical in 
charactel' with those of the shore from above Beaumont to St.. 
Michel, being, in fact, the extension of those across the l'ive1· chan-
nel to tho island. Like those of the mainland, they also contain 
Oholelln. pretiosa, with fragments of graptolile~, at several points, 
but no traces of the Levis rocks proper al'e seen below the fault 
which cuts off this formation east of the faland H otel. The Sillery 
sandstones a!'e but slightly developed. On the line of section between 
St. Jean and St. Famille, and at the eastern half of the island, 
the general strnctu!'e is seen to be tba.t of a double anticlinal, 
atfcrted by various minor folds, along which, at two points, hard 
Sillery t>andstones come to view. On the north-east end of the isla.nd, 
heavy beds of coarse, green, sandy shales, passing at times into a shaly 
sandstone, occur along the road between St. Famille and St. Fran9ois. 
'fhese are associated with r ed and g1·een shales along the shore, in 
whic:b respect they are like the Sillery, and at the east encl of the 
island inelude a band of limestone conglomerate twenty feet th ick, 
which in aspect i~ like t.hat described from St. Aubo1·t and St. Anne de 
la Pocatiere. It is probable, therefore, that the gl'eat bulk of the sedi­
ments on t.his island is the tl'ue equivalent of the Sillery formation. 
The rocks of the 1101-th side which arc separated from tho::;e just 
described by a well-defined fault of considerable extent., are divisible 
into two portions. Of t hese the lower series, ::;t1·atigraphi cally, is the 
black bituminous shah~ and b!'own lim estone of the extreme north-west 
end, called False or \Vest Point. The rocks extend alon,!.!; the road N orth side of 

towal'ds St. Pie1Te for seventy chains, where their contact with the Island. 

green and grey :shales of the L evis formation takes place. At a small 
brook about half a mile ful'the1· east, the limit of the black bituminous 
shales is Reen , a fault separating them from the g1·ey and green-grey 
shales. Below this point, g reyish and grce11isb shale;; and sandstones 
of Hudson River age occupy the 1-;hore, and show along the 1·oad down Hudson River 

the no1·th side of the island foi· several miles above Ste. Famille. rocks. 

They are a\;;o seen on the road trave1·,;ing tho island to St . .lean for 
nearl.Y thl'ee-fourths of a. mile south of Ste. Famille Corner, the ex-
posures not being continuous, but below Ste. Famille they are readily 
t;een for one mile and t.bree-fourths to the ,;h:11·p bend in the road 
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to the southward and a small b1·ook, 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 ea8t of Ste. E'amille, the 
rocks of Hudson River age being greyish sandstones and shales, with 
beds of greyish limestone, which are much Cl'llshed along the line of 
contact. Graptolites of Hudson R.ivei· 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 ,,·ith those from the 
opposite oi· north side of the St. Lawrence, as well as tho~e of Ste. Croix, 
above Quebec, which contain typical Hudson Rivc1· forms. But the 
Utica age of the blackish shaies and limestones i;; still somewhat uncer­
tain. La1·ge collections of fossils were made from these strata during 
the past season, which show them to be of the same hOl'izon as the 
rocks of the Citadel Hill, Quebec, as well as those of the not·th side 
of tho Gaspe Peninsula, of the Marsouin River, Griffin Cove, and 
Gagnon's Reach. 

The black shales and limestones below the village of St. Pierre, 
which should underlie the Hudson River strata, arc not visible along 
the nol'th side of the Island, owing probably to the gl'eat stretch of 
mud tl.ats in this <lil'ection; but they should occupy a pol'tion of the 
North Channel, and be brought into place by a fold oi· anticlinal in this 
direction, which repeats the Hudson River beds of the north side. 

From the conclusions of Prof. Lapworth it seems vrobable that the 
hol'izon of the black shales is that of the upper part of the Trenton or 
transition to the lower Utica, but closer study of the fosf:lils from 
Quebec will be necessary to definitely determine their exact position. 

Between t.he fault which cuts off the Levis on the south side, east of 
the Hotel, and tho village of St. Laurent, five miles and a half distant, 
sixteen well c!cfincd anticlinals are recognized in the rockii along 
the shol'o. These consist for the mmit part of reu, gl'cen, grey 
and black shales, with Lard bands of grey sandstone whieh are some­
times of considerable thickness. like the strata of Point :\, Pizeau and 
Sillery. In some of the anticlinals, the hard gi·ey quartzose sanc\swne 
and green shales of the low et· part of the Cape Rouge section are brought 
to view, and occasional bed~ of hard siliceothl limestone conglomerate, 
like that above Beaumont, come to the "horc i11 bcauti(ul fold$, overlaid 
in the synclinals by the red and grnen shales of the upper Sillei·y series. 

Belvw St. Laurent, towal'd St. Jean, the shore for some miles jg 

occupied by the red shaiefi. Midway, black and grnen shales hold 
Obolella and imperfect g1·aptolitcs, the rock resembling that of the 
Chaudiern Bridge. Below St. Jean, the red and green rock::; continue to 
the mouth of the Delphine RiYel', beyond which the series of green, 
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black and grey shales and quadzose sand;;tone, 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, aronnd which they 
a1·e well exposed to the cove at the north-east end. 

A section on the road between SL Jean and Ste. l<'amille passe~ overi'.;~fi1~.to Ste. 

two well cletined 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 ;;hales, under-
laid by green-grey shales and luwd sandy beds, indica.ting the two anti-
clinals noted above. 

Madame Is land and Isle Reaux lie to the south-east of the ea:>t end of:'ILidn.me slo,n,1 

Orleans Island , and distan t from it one and a half to two miles. The 
former, or more westerly, has a length of 130 chains and a maximum 
breadth of thirty chains. The latter bas a length of 225 chains and a 
breadth of about twenty-five chains. At low tide, extensive reefs of 
shale and sandstone extend in all directions, and nearly connect the 
two island,::. Tbey are both generally flat, lmt each has a low ridge 
extending along the centre of the island. .Madame Island is composed 
·entirely of grey, green and black shales, prnbably of division 1, with 
several prominent reefa of hard quartwse sandstone off the east end, 
simila.1· to those found at Traverse Point on the east 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 vitiible at low tide. 

The rocks of Reaux Island are slightly higher in tho i:;erio~, beingRc:wxislar .. I. 
black, green, grey and red shales, like those near St. }li<:hel on the main 
land, and contain Obolella pretiosa, as at that placf>. In neither of these 
Islands do beds of limestone conglomerate appear. Grosse Isle, which 
is the seat of the Quarantine Station, lie:< one mile and a-half south-east 
-of the east end of Reaux Island. This island, with Patience, the 
Brothers, Barrier, Two Head, Canoe, :Mill, Race, :llfarga1·et and Cliff 
islands, form::; a chain lying about the centl'e of the R iver, :rnd showing 
rocks of general similarity. On all of these islands, s '.mrn of which 
.are of small size, the strata are greatly folded. Jn the Repol't of 
1866-69, the mo8t of these rocks were assigned to the liauzon division 
of the Quebec group. The rocks of Grosse Isle may he descl'ibed as 
fai1·ly representing the rest of the gron p. 

Along the north side and forming the greate r vart of a ridge which Gro,se.Ile. 

travernes the central and western half of lhe itdand, grey and g reeni:;;b 
sandy shalef', holding scattered pebbles of limestone, occur in placea 
formi11g a tolerably coarse sandy grit, like that in the north-east encl of 
Orleans Island. Thi:'>, prn hably, represents lhc lowes t. pa.rt of the series, 

:Rucceed ing w hich. on eithe1· side, are bed~ of g reen ish-grey sandy ~hales. 
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holding many pebbles of limestone and passing gradually into a trne 
shaly limest<)nc conglomerate. These directly underl ie the limestone 
eong lomerat.es pl'Oper, which occu1· in heds from two to ten feet thick, 
associated with !'Cd, green and black shales, hard sandstones and dolo­
mitic limestone. The general aspect of those rocks is similar to the 
conglomerates of Beaumont and the cast end of Orleans rathe1· than to 
those of Levis. \Vhile several foldings occur, the general structm-c of 
the island is that of a double anticinal, the synclinal extending through 
the cent1·e, and being occupied by the red and green shale,; of the uppe1· 
Sillery, without the beds of s:mdstone. These red skata occupy 
must of the south side of the is land, more particularly east of the 
Quarantine wharf; the extreme west point, which is a ,.;mall island at 
high tide, being composed of green grits like the r ock of the northern 
ridge. The limestone conglomerates al'c especially developed on tP. e­
north-cast shore, where they extend west fol' fifty l'hains from the 
eas-tcrn extremity. From the pebbles, small fragments of trilobites. 
werc obtained , but no fossi ls prese1·vcd suflfoiently for determination. 

P atience Island lies to the nol'tb of Grosse Jsle, five-eighths of a mile· 
distant. It consists of a central ridge of the same green sandy shales. 
and grit, flanked on either side by the :>laty conglomerate, with heavy 
beds of lime:>tone c·onglome1·atc on its eastern end, wh ere the rocks 
are thrown into a series of <:<hal'p folds, t he synclinals lJC ing occupied 
by r ed and green shales . T he rnme r ocks are "ccn in each of the Two. 
Bl'Other~, 1vhil'h lie midway belween the eastern end,; of Pntiencc I sland 
and Grosse hle. On Bal'riel' Island, sixty chains north-east of the 
lattcl', only the green sandy ;;hales !'emain, in which, howevcl', the 
anticlinal 1:<trnctu1"e is ,·i:;ible. · 

On Two Head folancl , which pl'ct<cnts to the wost a bold, almost 
impas~able cliff of th e hard, green, r:;lrnly sandstone, tbc.•e rocks are 
flanked on th e south side. by the pebbly shales, bu t o n the n:irth by a 
vc1·y complicated set of limestone conglomera tes, and red and green 
~bales. 'l'he arched stn1ctn!'c of the conglomerates is beautifully seen 
at ~eyeral points, and especially in a small detached islet off the east 
encl, where the rocks hn1·e been cut squarely off, aud pl'esenta very fine 
section, showing the g l'Cen g ritty shales at the base, the pebbly gt"Cen 
O'lates and red beds abo1·c, :md th e limestone cong lomerntos at t he crest 
of the nnLiel inal. 

There arc two small islets, Crow and Heron, to the n01·th-enst of 
Two Head; the most westerly of these, Heron, shows a ::;ynclinal at the 
western end, from which the Jim c:;lone conglomerates have been swept 
away, the green, ~andy shales r emaining. On Crow Island the north 
side is oecupied by the usual gl'een, sanely beds, while the south shows 
red and g reen shales of Sillery aspect. The structur e of this islet is 
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also a synclinal. Fnrtbel' east, Canoe Island lies to the north ofCl'ane 
Island, and has a length of 1:25 chains nnd a maximum breadth of 
twrnty chains. The rocks present a very complicated series of fold- Ca.noe:I>!aL2-­

ings, but are ve1T nnifo1·m in characte1· with those just dcRcribed. 
Limestone conglomerates arc found io small patches at variou;; point::: 
all round the island, resting upon the green, sandy shales, and pebbly 
conglomerates, as on G!'osse Isle. From the pebbles of the conglom-
erates at the cast . end fragments of Olenellus Thornpsoni were 
obtained, in which respect they rcl'emble the bed" aboYc Beaumont 
and at the cast end of 01·lcans Island. 

To the south-east of Grosse I sle arc Cliff and Margaret island.s, the t'liffand 
·- J\fargn.ret 

former being a prolongation of the latter, but ~cparated by a narrow hl:indE. 

channel. Cliff Island is composed almost entirely of the green, sandy 
shale;;, which form a bold, rugged cliff along 1he north side, and in 
which an anticlinal stnwture is apparent l'unning through the ccntl'C. 
On the south side these arc flanked fo1· a short dist:incc by the pebbly 
shales. The undcl'lying green shales extend across to :'.\fargaret Island, 
nnd form a ridge at the north-west end for three-fourths of a mile, 
underlaid on the beach to the north by a scrie:s of blaek, green and 
grey shales of division 2 of the Cape Rouge section. The "'outh-east 
side of the island i:-; flanked by tho red, green and g rey shales of the 
Sillery. The foldings of the east end of the i,:; land arc very complex, 
the succession as seen in the other i ~bnds being repeated in cros:;-
section fou1· times in twenty ehains. No fossils were obtained by us 
from these rock:::, though l\fr. Richardson reporh finding Phyllograptus 
angustijolius and other :species in the· rocks of the ~onth <-<i<le. These 
must have com e from some bands on the flats below high wate1· mark, 
which ovel'lic the red and green shales as at Levi:<. 'l'he extreme 
length of Margaset and Cliff l::;lands is t.wo miles and three-fourths, 
with a breadth in the \1·idest part of' twcnty-fh·e chain:;. To t he ~outh- Lslnnd' . . . . ~~ 
east ot the east end of Marµ;a rct bland and between this point and M1trgnret nnrl 

' · ' Crn.ne Islnnd~. 
CJ"ane l sland, lie four small i,;lands. Of th ese the first i,; ten chains from 
the shore, and has a length of nbout eight chains. lt eonsistfl of green 
shale~, flanked by red, and forms the southern ;;i<le of a synclinal 
between this and )fa1·garet 1:3\and. The next in order is Middle 
Island. about the sa.me size, also consisting of green, sandy and red 
shales. Raee I:,;land l1as an anticlinal s tructure, the lowest rocks 
being the green, sandy shales, already described, flanked by the pebbly 
shales, the red beds being absent. Mill Island , a short distance east of 
the last, i;; the same, but has a patch of the red shalCfl and limestone 
conglomerates on each side, flanking the untidinal ; while Haystack 
Island, separated by a narrow channel from Mill Island, shows also an 
anticlinal struclure in the green shales. 
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The last remaining island of the group, viz., Crane Lland, which is 
connected by a considerable stretch of marsh with Goose Island to the 
cast, differs ;;omcwhat from those just described, and which, from their 
similarity, evidently rep!'e:;ent the crcsti:l of :i ~eries of antielinals in 
the lowe1· Sillery rncln;. The 1·oclrn of Crane Lilancl were regarded by 
Mr. Richardson as belonging to the Levis and Lau;;:on divisions, with a 
band of Potsdam at the western extremity. They may be briefly 
described as follow~. Along the south shore from the western end to 
a point threc-fon1·ths of a mile east of the whal'f, are green, gl'ey and 
black shales, with thin , hiwcl, sandy bands, like those of division 2 of 
Cape Rouge, which apparently form an antielinal extending thl'ough 
the centre of the i;:land, and flanked by the red and green shales of 
division 3 01· lower Sillery. At the extreme western end heavy beds 
of hard, grey quartzite appear, which resemble the hm·d bands of div­
ision 1. These n1·c flnnkccl along the north ~ide by red, green and grey 
shales, like those of St. :.\'Iichel, of which they arc 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 cro:-;sing to the north shore forty chains west 
of the church, Ol' about one mile and three-fourths from the west end. 
Sixty-five ehains west of the church at this point, where the road comes 
down to the beach, a band of black shales, with hard, cherty beds, pre­
cisely simila.1· to those described on the Etchemin, occm·. Evidences 
of faults between these and the red and green shales are plain, and in 
character thew black beds rep1·e~cnt those of the Marsonin. They arc 
fossiliferous, containing graptolitcs of the following species: 

1. Dicranogroptus, cf. D. Nicliolsoni, Hopkinson. 
2. Dicellograptus SPXlans, Hall. 
3. " 1Wo.tfatensis, Carruthers. 
4. " vnl'. divaricatus, Hall. 
5. " sp. indt. 

These are distinct 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 interm ediate 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 fault. Crossing the island from near the 
·Chul'ch, red and grocn shales a.re exposed fo1· about ten chains, then 
black, gl'een and grey shales of the a.ntielinal to the south side of the 
island, upon which the red n.nd green shale;; are again seen along the 
shore. Should these black graptolitic shales be the equivalents of the 
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Utica-Trenton, rhcir p1)Sttions must be due to a sharp fold or fault 
between Canoe and Cmne Islands, precisely similai· to the infolded 
bands of like cbarac.tcr seen on the Gaspe shore below Tartigo River. 

There yet rcma,ins to be considel'ed the p eculiar group of rock,;; of Quebei• c.; 1, 

the City of Quebec, concerning the horizon of which considerable ruck8 . 

difference of opinion has a.risen within the last half-dozen years. In 
order to tind, if pos:;iblc, some definite clue to thei1· true age, Messrs. 
Giroux and Ami were instructed to make a carefully located collection 
of fossils from various points, and from their ob~ervations the follow-
ing conclusions are de1·iYecl. 

The country along the lower part of the St. Chai·les River, to the Fault n1mh t>f 

th f th . . d . t t 1 t b t the cit,·. nor o e great esc:arpmen t, 1s occupie , m 1)ar a eas ., y .rue · 
:Hudson River sediments. These, are seen near the foot of the 
escarpment in contact with black bituminous shales, limestones and 
calcareous conglomerates, at a point between Cote de la N egresse and 
Cote 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 st!'ike of the two series. Thi:-; point marks the 
most easterly obsel'ved contact of the :Hudson or Lora.inc shales 
prope1-, \vith the rock» previously indicated; but to the west this is 
~een on the slope of the hill, near Ste. Foye, as already noted, where, 
howevet', the contnc.:t is with ~the reel and green shales of the Sille1·y ~~S:Ntie~. 
formation. On the line of section between Cote d'Abraham and Champ-
lain street, near and a little west of the city wall, larg e collections oC 
fossils were made at Cote cl'Abraham, the rear of St. John Market, in 
St. Patric.:k street, and at t.he:Dri 11 Shed, just beyond the Grande Al lee, 
where the following specie;; we1·e obtained, and ha\•e been examined 
by Mr. Ami. 

Bet1ceen the Grande Allee and the Drill Shed. 

In black, carbonaceous, tl.aggy strata, alternating wiLh films of ear- Drill sheC:_ 

bonaceous shales, the Led~ inc:lined at an angle of 50° south, rock, 
iron-stained. 

1. Diplograptu.sfoliaceus? Mmchison. 
9 
~. " angustijolius? :Hall. 
3. '' t:.p. indt. 
4. Climacograptus, cf. C. conjertus, Lapworth. AbouL fifty thecre 

in the space of one inch , polypary parallel-sided, and with 
numerous crowded serratures. Rather common. 
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5. Climacorjl'aptus perexcavatus, Lapworth. 
G. " bicornis, }fall, var. 
7. Diceltograptus? sp. indt. 
8. Daicsonia campanulata, Nicholson. 

Fro;11 beflcecn St. John JWarlcet mid St. Patrick sti'eet. 

1. D ijJlogra ptu.s f otiaceus, Murchison. 

• ) 

.:.. 

" ,, 
sp., cf. D. rugosus, Emmons. 

sp., <:f. D. confertus, Nicholson. 

4. " ~ p. r e,,-embling D. mucronatus, Hall, bu t with 
longer sler.der ti pines, whi ch extend outward at an nngle of 50° to 
the axis of the poly pary from lhe angle of aperture of the theme. 

5. Climacoqraptus b1 cornis, Hall. 

6. 
r" 

'· 

" " var. caudatus, Lapworth. 

perexcm;atus, La pworth. 

8. .. scalaris, Hisinger. var. normalis, Lapwor th. 

9. Dicellograp tu., .sutans, IL1ll. 

10. CorynoiJes ca lyculari8? Nicholson. 

ll, 13, Fl. Lingula, 3 ~p. All apparently undcsl'1·ibed, and chasacter­
islic of th ese reek:::. 

1-L Obolel/a op. .A. small anc\ nearly c:ircnlar ~pecies of this genus 
appeafo to be repre~cn ted. 

l j . Acrothele ! ~p . A ,,;hell resembling a closely rel ated but smaller 
species fro m the Becca.gnimic mvel', N. B. 

lG. Ort his. F rag m ents of one or more species of thi s g enus occur in 
the limes tone cong lomera te bltnd near the S t. John Market . 

17. Lepto~na,, n. ~ p. A diminutive species closely resembling that 
fonnd in the black limestones of the Becc:agnimic R iver, N .B. 

18.!Leptiena sericea ! Sowerby. A large form Rimilar to that which 
occu1·:; in th e Utica and Hudson RiYer formations of Ontario, 
the I s la nd of .Moutreal and vicinity. This Leptcr:na occurs in 
th e iimes tone conglomerate bands, which are interstratified 
or do\·e t ~1iled in lhe black bituminous graptolitic shales, and 
the assoC" iation of species at this place is total ly different from 
that m et with in the localities above mentioned . 

19. A small bra chiopod with broad hinge line, semici1·eular outline, 
eleva ted beak, flattened anlerio1· margin, and sides with 
threacl-li i<e radiating strim, and still finel', crowded concentric 
lines. 
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20. ]l/u:nus. "P· A neat'ly entire cephalic shield of a. species of thi:" 
genus, which appears to be uodescribed, occurs in tho pebbles 
of the limestone conglomerate. The glabella is nearly square 
in generul outline, rather abruptly rounded anteriorly and 
appa!'ently broadly rounded in front, rather gently convex, 

' bearing a small tubercle a little in advance of the neck fu1·­
row. The species b<>ars a considerable resemblance to Ba~·­

rancl~'s lllrenus Bouchardi, but may be distinct from it and 
from other species recorded from Canada. 

21. Pleura of a trilobite of doubtful generic reference, pcrhnps 
relnted to the genus IlkEnus. 

22. Hydrocephalus ? or perhaps a new genus. This collection coi:.taios 
a mould or impression of a diminutive trilobite, one-eighth of 
an inch in length, whose head and the remainder of the body are 
sub-equal. Cephalon rather strongly convex, t;erni-elliptical in 
outline, length and breadth sub-equal. Pygidinm very small, 
semi-eircular; body made up of five thoracic segments, which 
are npparcntly destitute 0f spines and tubercles, and decrease" 
in size from the head to the pygidinm. It \\·as fil·st referred 
to .·7':yb'na, but subsequent il1\·estigation led to its scp:uation 
from that genus. lt is here provisionally rcfened to the 
genus Hydrocephalus , but a better suite of "pecimen:- would 
no doubt r e\·eal its true generi c affinitie::: . 

23. Cyplwspis ? 01· H olometopus ? A Yery imperfect ,;pecimen. 
It occurs in a four-inch band of linguliferous lime~tone and i.:; 
probably an undescribed specie". 

24, 25. Two ;;pecics of entomostraca oee:ur, nswciated \\·ith No. 23. 
One a lar.ge and rather conical form, probably :t Primitia. 
and a smalle1· one, most like ly a B eyrich;a, with a. dee~1 

sulcus posteriorly, 

A subsequent collection from the same locnlity cont:1in tLe follow-
ing species:-

1. Diplograptus Whitfieldi, Hall. 
2. Crinoidal fragments. 
3. Lingula, sp. nov. 
4. Acrothele (?), large form, n.~p. 
5, " small do. 
6. Orthis, sp. inclt. 
7. Stricklandinia, sp. 



Cote 
d' Al:>ru.hnm. 

80 \( ''ASTERN' TOWNSHIPS. 

8. Ampy:c, sp. (pygidium of). 

!-!. Trinucleus, sp. (portion of ornamented border) . 

10. Cheil'w·us (?), sp. ( portion of glabella). 

11. Asaplws, sp. (pleunc of large specie$). 

~.2. Bathyurus (?), sp. (pygidium). 

1::3. Cyrtolites, or allied genus of discoid gastel'Opod. 

The collection of fossil,; from Cote d'Abrabam, in wbicb are several 
monti,~uliporids, haa al:;o been examined by 1\fr. Ami. Jn it he also­
recognized : 

1. Orthis, sp., cf. young ~pecimcn of 0. testudinaria, Dalman. 

2. Leptmna sericea, Sowerby. 

3. Aoaphus, sp., portions of pleura of a species of thi.s genus. 

:Ml'. Ami ha8 a.bo made a preliminary study of sections of a numbei· 
of the montic-uliporids. 

\Vith reference to the fossils from the band,,: of limestone conglom­
erate, of which a very complete list bas already been publiBhed in the 
C-:.eology of Canada, 18G3, it may be said that dul'ing the past two sea­
sons good collections were made, not only from the beds about Levis, 
but from several of the ishrnch:;, from the Beaumont shore and as for 

Stratigraphic:il down as Ste. Anne de la Pocatierc, where the conglomet'ates are asso­
positions of tlie . l . h h s·11 l t F h 1· h 1 . 1 l "' ·1 several conglo- erntet Wll l e 1 ery sanes ones. < rom t e it o og1ca am 1oss1 -
rue,ratcs. ·"' h f h · cl · Id h b cl 11erous c aracter o t c associate strata, it won appear t at an s 

of conglomenite of several clitfe1·ent hol'izons oe;cn1'. '1'hn1> the beds of 
Levio are intimately associated with the highly graptolitic shales of 
the L evis formation , which we have found to constitute the upper pa1·t 
of the Quebec group, and overlie the 1·ed shales and sandstones of the 
Sillery. At Ste. Anne the conglomerates are assoe;iatecl with the Sil­
lery sandstones as an integral part of the red shale serie~, and pre­
sumably belong to a !owe!' ho1·izon, 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 g reen and black shales, which con­
tain thin, hard qnartzose bands, the stratigraphical position of which is 
below the Sillery reel shal es; while in the city of Quebec the conglom­
erates are distinct from all these, and have a newer aspect, more pro­
pe!'ly belonging to the 'l'renton-Ltica period, as proved by the character 
of the associated fossiliferous i:;hales. While some of the fossils obtained 
from the limestone conglomerates, both of Levis and other places along 
the shore to the east, haYe an undoubted Cambrian aspect, it may be 
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said here that, in so far at least as the collections madeduring the past Limestone 
l ll l C b . ,. f h bbl conglomerate;,·. season are concernec , a. t iese am nan iorrns come rom t e pe es 

and not from the paste. Th us at Port No. 1, in rear of Levis, pebbles 
of two pounds weight contained Salterella, but other pebbles from the 
same mass sho·Ned large Orthoceratites, with a diameter of two to three 
inches, while other pebbles again were well rounded pieces of an older 
limestone conglomel'ate. 

In pebbles taken out of the conglomerates of the east end of Canoe Cnnoe Island. 

Island the following speeies were found: 

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

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

lfrnm the conglomerates on the shore, midway between :Beaumontllen.uroont 
and St. Joseph the pebbles yielded Olenellus T!wmpsoni, Hall, and shore. 

Olenoides or Microdiscus, the associated roclrn being green ancl black 
shales and hal'cl q uartzose sandstone. 

From the pebble:; in the conglomerates of Fort No. 3, in roar of St. Fort No. a, 
J h d L · b Levi>-osep e ev1s, wore o tained :-

1. Salterella rugosa, Billings. 
2. Orthoceras, sp. like Xer.xes, Billings. 
3. Cyrtoceras Syphax, Billings. 
4. " Metellus, Billings. 

From the low ridge west of the high ridges which bound the Catha- Levis, near 
cemetery. 

lie Cemetery on the west, in rea1· of St. Joseph, wore obtai.oed: 

1. Orthis Mycale, Billings. 
2. " electra ? Billings. 
3. Camerella calcifera, Billings, Levis form. 
4. " polita, Billings. 
5. Holopeu, sp. ind t. 
6. Qyrtoceras Alethes, Billings. 
7. " ? sp. nov., (annulated) . 
8. Bathyurus quadratus, Billings; portion of bead lind body. 
9. " Saf!ordi, Billings; several pyg idia. 

10. " &ituberculatus, Billings: several heads. 
11. " Timon, Billings; pygidium. 
12. 'l Conocephalites Zenkeri. Billings. 

6 
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From the west encl of the Island of Orleans: 
1. Orthis apicalis, Billings. 
2. Orthis, sp. indt. 
3. Camerella polita, Billings. 
4. Cyrtoceras, sp. indt. 
5. ? Asaphus canalis, Colll'ad; a nearly entil'e pygidium of a trilobite 

probably identical with this species. 

From a consideration of the many facts presented in the preceding 
pages in regard to the strncturc of the Levis and Sillel'y divisions of 
the "Quebec group," a eomparison can now r ead ily be made with the 
rocks seen along the south side of the St. Ln,wrence to Cn,pe Rosier, 
the description of which, east of l\feti s, was given in the Geological 
Survey Report of 1881-82. :Fol' although at that time it was i;;trongly 
suspected that the true position of the Sillery formation was beneath 
the Levis, it was held that, in view of the opinion which had pre­
vailed fo1· RO many years to the contrary, it would not be wise to 
make such a change without the most convincing proof. This 
change in stratigraphy we now consider to be so thoroughly estab­
lished, that bnt little, if any, doubt can exist on the subject; and upon 
this inte!'p1·ctation of the st1·nctnre much of tbe difficulty which arose 
as to the concct undcrntanding of the points stated in Prof. Lapworth's 
paper on the graptolites no1v disappears. From }fetis to Cape Rosier 
the gl'eat bulk of the rocks, with the exception of the portion between 
Marsouin and a point about three mile;; below Gl'iffin Cove, together 
with certain other limited areas clearly mnrkcLl by c·haractel'istic fo~­
sils of an uppe1· series, belongs to the Sille1·y fo1·mation, and much 
of it to the !owe!' portion of that division, and entirely below what 
we regard as the fossiliferous or graptolitic Levis formation of the 
city of Levis 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 Levis zone. The rocks of Cape 
Rosier, in which the Dictyonema sociale, Clorwgraptus, etc., were found, as 
well as those two mile;; below GreatMatane River, where similar forms 
occur, represent divisions 2 and :3 of the Cap Rouge section and the 
Beaumont shore, as well as of the the straia 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 Boaumont and at the east end of the Island of Orleans. This 
character is maintained with grnat uniformity for the entit-e distance 
west of Marsouin, though at ce!'tain points the Sillery sandstones and 
red and green shales representing divisioff4 are more highly developed 
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than at others. The rocks of this section would, therefore, both on 
·t,he evidence of Prof. Lapwol'th from the fossils, and from the com- r~111bri:10 ago 

· · h 1 t" h" 1 f tl 1' R 1 ol tbc Sillery. panson w1 t t rn stra 1grap ica sequence o rn vape ouge roe ;:,;:, 
belong to a portion of the Cambrian system, probably representing the 
upper and middle divisions of that system, while the overlying Levis 
.graptolitic shales and limestone conglomel'ates would rep!'esent the 
lowel' portion of the 0l'dovician 01· Cambl'o-Silurian system. The 
lowest Cambrian would, therefol'e, 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 
s ubsequent pagett of the present one. 

Three zones of conglomerate limestones can also be clearly defined, Three zones 
• of limestone 

-viz.: 1st, that associated with the green, black, grey and reddish or conglomer:ite. 

purple ;;hales, in which the pebbles are Ye1·y varied as regards size 
and character including sandstone, quartz and limestone trap; 2nd, 
that of Levis prope1·, already well described; and, 3rd, that of the city 
-Of Que bee, which differs in charactel' from eael1 of the other two. Iu 
t he pebbles of the first, Olenellus Thornpsoni is found at various localities, Cambrian zone 

:and it is prnbable that the pebbles of eonglomerate found in the con­
glomerates of the Levi» series are derived from these beds. 

From the conglomerates of zone 2, that of I1evis and the wc::;t end of L,;-.;, zone. 

the Island of Orlcan~, a muc:h greater variety of fossils is obtained, 
including species which belong to a higher 01· late1· horizon, while 
t heir association with the Levis grn.ptolitic shale" sufficiently indicates 
their stratigraphical position . In the rnme way, the intcrstratifiecl 
u)osition of the conglome1·ates of the Citadel hill, in Quebec, Ol' z:one 3, Trenton-Utic:i. 

with the highly fossiliferou;, st1·ata found at different places in the zone • 

.city, which prcrnnt a distinctly newe1· aspect than the Levis, fixes 
relatively the position of thiti zone. 

The relations, or rathcl' the exact hol'izon, of these Ci tad el rocks is Qnebcc city 

still to some extent doubtful. Large collections of fossils were made rocks. 

<luring the past year, which show the pl'esence of a fauna distinct in 
.chamcter and species from that found in the true Lornine or Utica 
formations, on the one hand, and from the Trenton or Chazy, un the 
-0thel'. The stratigraphical position of these beds does not afford 
much assistance in working out the problem, since while it may be 
t;afely asserted that they al'e closely related to the rocks which occur 
nlong the nol'th side of the Gaspe peninsula, below the Ma1·souin, and 
on the north-west side of t.he Island of Orleans, which have long been 
regarded as of Utica Ol' Hudson River age pl'ior to the paper by Prof. 
Lapworth on this subject, thel'e appears to be no paheontological evi-
Jence by which they could be definitely assigned to either of these 
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Their . horizon~ . They are brought by the great St. Lawrence and Cham­
:;r~ti~~~'.>hic.tl plain fanlt dit'ectly against the red, green and black ~lrnles of th e 

Sillery formation, wherever seen on the Gaspe shore, ns 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 Levis 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 bituminou,.; limestone, while the 
latter in the vicinity are mostly brown, black and occasionally greyish 
shales, with only occasional bands of hard dolomitic lime1; tone. 'l'hey 
are equally different from much of the limestone of the Tl'enton as 

Probable 
horizon 
indicated by 
their foJs iJs. 

Character, 

seen at Beaupol't, Lorette, etc. ·while the fossils are of species 
distinct from those of the formations just named, several of them, 
according to Prof. Lapwortb, would seem to indicate the lower portion 
of the 'l'rcnton fot"mation by their nffinities, and some of the Monti-
culipol'ids collected during the past ~cason have the nspcct of the­
Jower Trenton rathel' than of the Utica. It would, therefo1·c, appea1· 
that these l'Ocks al'e a peculial' development above the I,evis, and about 
the age of the Trenton formation, but tho exact horizon of whicb, fro m. 
the fossils yet obtained, is exceedingly diftfoult to determine. 

In the list of fossils enumerated by Prof. Lapworth in his paper on 
the Graptolites, 'l'rans. R. S. C., Sec. iv., 1886, a mistake has evidently 
been made in the labelling of some specimens which are said to be from 
a. point half a mile above Cape Rouge. These fossils indicate beds of the 
Trenton-Utica or Marson in zone, but no such strata are anywhere to be 
found in the vicinity of Cape Rouge, since from tbat Yillage to the con­
tact fault, noal'ly two miles above, the shore is occupied by the Jowc1-
rocks of the Sillery or Cape R.ouge Section, while aboYe this fo1' several 
miles the brownish-grey shales and greyish sandy beds of the Hudson 
River fol'mation occm·, simila1· to those seen on the south side of the 
river, about two mil es south of St. Nicholas. 'fbis correction is deemed 
necessary in view of future explmations for fossils in this direction. 

c. CA~IBRIAN. 

The characters of the rocks which hav<? for se\·eral yearn been 
regarded as constituting the Cambrian system of eastern Quebec are 
given with considet'able detail in Rep. of Progress. 1877, Dr. Selwyn, 
pp. 5 A and 6 A, as well as in Annual Report, 188fl, Part J, and the 
areas now under discussion are but extensions to the north-east oft.hose­
there described. They consist for the most part of hard quartzites, 
often bluish-grey in color, veined in all directions with quartz, and 
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frequently con taming an abundance of clea1· blcbs of glassy quartz i 
they do not present tbc pebbly charactel' so often seen in the bed;; 
of tbe Sillery fol'mation, and they hnve occasionally a purplish 
shade and arc intcr~tratificd with purple, gl'cenish and black slates. 
A con:sidcrnble area. of green, sometimes schistose q uartz-vcined slate 
:also occurs at sove!'al localitics near the base of the series. At times BJ,,ck ;;Jotes 

tb bl l l 'd "I h l't t"t · fi I andlimestonM. c ac (sate:::, assocrnte wit it e w ii c or gray quar z1 e is ne y 
micaccou:::, yet differing in character from the mica schiRts of the 
~rnderlying system. These arc well ;;cen on the roads leading from 
the Craig Road to the several stations on tho Quebec Central Railway. 
Limited outcrops of greyish sub-crystalline limestones are found 
occasionally in the first and second concessions north of Beauce J unc-
tion and in the township of :Nfai lloux along tho road leading north-cast 
from the \'illagc of Buckland, and also nea1· \Vest Bl'oughton. In all 
these places they arn associated with the black slates and q ua.rtzi tes 
.and hn.ve been burned for lime for loeal purposes. 

The volcanic portion of the Cambrian, is n.lso well developed in this Volcanic 

d. . l . fi d .f' h h 'd f th portion. · 11·cct10n, Jut 1s con ne , 101' t e most pn.rt, to t c eastern s1 e o e 
anticlinnl. It is marked by lhc prescnc:o of frequent outcrops of 
tt'appean rocks, often concretionary i11 character ;·nd of greyish or 
reddish-brown c:olours. These rise into ,;everal lofty peaks, among the 
most conspicuou;; of \vhich may be mentioned Broughton Mountain, 
on lot 25-'26, range X and Xf, of Broughton and Moose Mountain 
in the north-west part c,f the township of Crn.nbournc, to tho north 
of the great bend of tho River Etchcmin, whence the volcanic rocks 
extend for some mi !es in a scrie;; of lofty ridges and hills to the 
north-cast and south-west, though in the forme1· d ircction, owing to 
the wildcrne:>s charnctc1· of Lhe country it was found ir,:possible to out-
line this part of tho seric;; definitely. Serpentines also occu1· in connec-
tion with those rocks both massive and as agglomerates, though to 
tt Yc1·y limited extent as compared with their great development 
1.o the south-west. The large areas of serpentine rocks apparently 
-extend northward no ful'thcr than tho township of Thetford . Small 
outcrop,; only occur on the Bras and Des Plantes branches of the 
Chauclie1·c i1, Vaudreuil in connection with clioritc,; which, in the 
form of' dykes and bosses, fol'm areas of considerable ox:cnt in this 
vicinity. 

North of the ChaucliL·1·e tho Cambrian roc:ks arc divided, for some Chaudiero 

distance, into Lwo portions by the ridge of Pre-Cambrian schists an•I vicinity. 

which marb the prolongation nortlnrnl'cl of' the Sutton Mountain nnti-
clinal, and whieh crossc~ tbe Chaudiern in the vicinity of Bcauce Junc-
tion. South of the rive1· in St. Elzcar and St. Frederic, these rocks, at 
timc:i,apparc;1tly conceal the older schists nearly to the Yicinity of SL· 
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Severin, while further ::;outh, area::; of Cambrian rocks form o-.;;crlapping 
patches 01· closely infolded basins in the Pre-Cambrian. In Tring a.ad 
Vaudreuil the Cambrian is concealed over a considerable area by the· 
Cam bro-Silurian rocks which extend north-east from Lake St. Franci& 
while fm·ther to the east it is overlapped by the rocks of tho eastern 
Cambro-Silu1·ian area which continues thence to the bounda1·y of ~Maine_ 

North of the Chaudiere the western boundary of the lower Camb1·ian 
is somewhat difficult to t1·ace, but it apparently follows a someW"hat 
incgular line to the Etch em in being unconformably ove!'lapped by the 
Sillery red slates, conglomerates and sandstonei;, the contact of the two 
series being near the village of Ste. Claire. Thence the line ex­
tends towards St. Lazare, crossing tho road to Buckland near the 
Abenaquis River, beyond which the lower Cambrian quartzites and 
shales form the high ridge between St. Damiens and Buckland. Furth et· 
to the noHh-east, the road leading from Armagh to Mailloux crosses. 
the strike of these formations. Good sections of the Si 1 lery rnnd­
i;tones and red and green shales are seen on this road for ,,;cvernl miles 
southeast of Armagh Corner, being well exposed at the crossing of the 
Rivil'.•re du Sud, one mile and a half dist:mt, where their folcled.structure 
is beautifully displayed. South of this stremi1 the red and green shale& 
are seen for two miles fu!'!her, beyond which the Mailloux green and 
bla<:k nltered slates of the C;1mbrian are found, though exposures are 
very r are, to the corner of the TachC road near )failloux church. 
Further to the north-east, on the road Routh from St. Thomas, the 
northern limit. of these rocks is seen about one mile north of the Tachf 
road. Further ea~t on this ro:cd, the line between these and the upper 
Siller_,. 1·ocks crosses about throe miles east of the village of St. Marcelle_ 

The Tache road extends north-easterly through tho townships of 
Mailloux, Montmagny, Patton, Arago, Garne:rn, etc. South of this road 
the only settlement:-; arc St. Magloirn in Roux, and St. Pamphile on 
the Elgin road, near the boundary of Maine. 

The Cambrian rocks apparently conceal from view the schists of the­
underlying anticlinal, or hip completely round tho northern extremity 
of tho Pre-Cambrian ridge, which gradually declines in elerntion in 
this direction, about the middle of range I, township of Rolette, a few 
miles south east of St.. Paul de Bnton, since no .rocks of the oldei­
i<eries are seen on the track which extends south-east past Lac au 
Crapand, Cambrian and Camb1·0-Siluriau seJiments only being visible 
in this direction. 

Throughout the entire area of these lower CambJ'ian rocks no fossils 
have yet been found by anyone. , 

In lithological chru·actere, part of these ro,emblc, in many rei;;pcots, 
those of the coast series of Nova Scotia, while in part they rcscmblec 
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the lower portion of the Cambrian of New Brunswick. The most thatRcscmblancew 
b "d f h · h" II · h h . d" t the Cambrian can e sai o t em strat1grnp 1ca y rn t at t ey are rnterme 1a e of New. 

between the chloritic and micaceous schists of the central anticlinal Brunswick. 
and the overlying rocks of the Sillery, from which they differ consider-
ably in character. 

Much of the stl'ata just described, north of the Cbaudiere, were Views of 
"d b R" . . s·11 d Richardson, cons1 ered y 1chardson Ill 1860 to be m part of 1 ery age, an 1869. 

in part to belong to tbe Potsdam formation. While there is presum-
ably a considerable interval separating the two horizons, as at that time 
undel'stood, there are certain beds in both formations which possess 
many points of r esem blance to each other. This question has, how-
ever, been pretty fully discussed in p1·evious pages, and no further 
remarks arn here necessary. It may, however, be added, that much of 
the confnsion 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 conee;t t o say ihat much of what was then so called was 
older than the Luvis, though it did not follow that all of what then 
\Vas called Sillery should be placed in the same horizon. 

Considernble difficulty has been experienced in fixing the position Bhick slittes of 
f t . bl I I I . I ] ] . d . b I bl . . the central o cer am ac' s ates w 11c 1 are c ose y associate w1 t tie c ont1c area. _ .. 

and mie;aceowi schist:=; of the central antielinal. ·while in places some-
what micaceous, they· differ in character very considerably from the 
rocks whie;J1 we have called Pre-Cambrian, and at certain points a 
manifest unconformity between the two series is evident. This is well 
Reen on tho road from Broughton station on the Quebec Central Rail-
way to Harvey Hill, the regular strike of the underlying ch Jori tic rocks 
being ne:u·ly east and wost, where the overlying black slates, with 
which are associated beds of greyish limestone, at times strike nearly 
north and south. On th is account, and because of the much g reater 
metamorphi:im ofthe lowet· series, an attempt to separate them has 
been made; and while, in the absence of fos$ils which might be con­
clusive, no other evidence than that presented can now be adduced, 
this separation will serve to distinguish the c1'Ystalline schists which 
arc often richly metalliferous, from the slaty series, which has as yet 
proved comparatively poor in this ref;pect, if we except the quartz 
veins whieh may be, and presumably in many cases are, auriferous or 
cany argentiforous galena. 

Concernin<r tho Cambrian !l"e of the serpentine belt several of the Vol~anic 
o o ' p<>rt1on of the 

remarks just made will also npply. 'fhe serpentines al'O apparently C1uobrian. 
acsociated with two different groups of rocl<s; thus, certain areas are 
associated witl1 g reat masses of concretionnry as well as massive diorites, 
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in which the l::ltter largely predominate, ai:; in the Moose Moun taio and 
Etchemin districts. The associated roel;:s here are green, black and red 
slates with hard quartzites, which at first glance resemble some portions 
of the Sillery formation. Somewhat similar reel slates also show near 
the Colway, on the Chaudierc, where abo diorito and serpentine in 
small outcrops are seen; nea1· these, also, a. small boss of granite occurs 
in the blaek shales. 

Furthet· south are the great serpentine a1·eas of Thetford and Coler­
aine. The country rock is mostly a black or greeni:;h 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, oecur, but which 
differ g1·eatly in character from the cry:;talline schists of the central 
axis; whilo in connection with the chloritic and micaceour; schists othet' 
at'eas of serpentine a1·e fonn<l, generally of limited extent and frequently 
associated with talcose minerals, soapstone being often present. These 
are well seen in the Leeds district, north of Kinnean;' mill s where the 
rocks in which t he serpentines occur are distinct in characte1· from 
those seen in the productive asbestus district, as also from those in the 
township of Broughton. The manifest difference in tbe character of the 
strata. together with the fact of the oecurrence of a great line of fault 
between the Cl'ystalline schists of tbe Sutton Mountain anticlinal, and 
the slates and serpentines to the east, are the chief reasons for t.hc separ­
ation of these two series into Pre-Cambrinn anci Cambrian. 

The importance of these areas of Cambrian rocks, from an economic 
standpoint, ha;.; already been alluded to in the last Repol't, 1886, in 
connection with the gold and asbcstus depotiits of Eastern Quebec. The 
remarks then made have been fully :rnstained by the work of the past 
season, and it seems to be c,Jearly established tbat the groator part at 
least of the gold, i,; derived from the quartz veins in this series of rocks. 
That these vein~, which occur in great numbers in the s lates and 
quartzites, are not unifol'mly an1·ifo1:ous, is no more than should reason­
ably be infol'red, sinc:e the ,.;ame feature is common to all gold regions; 
but it is probable that the greatel' richness of certain areas i:> due to 
the same principle that appea1·s to be established now for the Nova 
Scotia au riferous lead:;, vi z. : that tbe most productive veins occur along 
t he axes of the anticlinab. Thi:; principle shou ld apply both to the 
Cbaudiere ll nd to the Ditton a.rear;, since in the latter the most of the 
gold yet fonn<l is certainly derived from veins which arc near the 
centre of the anticlinal axis in that locality. 

lt is posi:; ible, aiso, in the Chauc.li~·re district, that the frequent out­
crops of cliol'ite seen about St. Franc:is, and for a fow milet! in either 
direction, may haYe had :;ome favourable influence in determining the 
.auriforous cbaracterof this ~ection. 
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A. B. PllE-C\~LBll!A;\. 

U tl l . J ' · d · b ·' th · f l • · t" l F•irmcr' y n er ying t le series .JUSt esc1 i eu m·c c i·oc H:,; o t 1e C:Cll 1.i regard ed :w 

,ioticlinal referred to this i)eriod, aud already alluued to i11 fol'merl:"11 mn "' '-1 
_ :-:-i 1 fcry. 

1·eports as constituting tbe olde::;t rocks of tbe ".'ownships. In the 
report for 18G9 by Mr. RiC"hardson, they were described a,- belonging 
in part to the Sillery and in pat't to the T~anzon division of the 
·Quebec grour. The view was at that time held that these rocks 
were the extension of those seen in the Sutton :\fountain range, while 
the structure wa,; supposed to be the same, viz., an ovcrturneli 
.synclillal. 

The axis of the Sutton anticlinal has been traced carefully dUl'ing the 
past season and found to extend with great regularity nortb-ca::1t from tlw 
townships ofvVolfestown and Halifax, through Leeds to theChandie1·e 
River, where it is seen in the cuttings of the railway ;t\ong the sollth ~:~'i~~~i~'~ of 

slope of the river valley, about one mile south of B<:'auce junction. ~~'i°:i~;r.sta.lline 
Northward it is observed in the brook which cro:'l»e« the road in rear 
-.of that place between the concessions of St. Joseph and L' Assomption, 
though the olde1· rocks arc concealed for sevel'al mile,; on either side of 
the river by the overlapping slates and quartzites of the Cambrian 
systez:• just described. 'l'he ridges of chlo1·itic schist-s again rioe into 
prominence a short cli;;tance furthel' to the nol'th·eai;t in the concession of 
St. Adolphe and extend thence in an unbroken line for nearly thirty-five 
miles, forming the high range of hills seen in Frampton, th:- ea~tern 

part of Buckland and the adjoining townships of Standon, Mailloux and 
Roux, beyond which tbe prominent elevations gradually ::1ink and the 
-older 1·ockti di:>appea1· about midway in the western portion of the 
townahip of Rolette. The widest part of this area is in Stand on whel'e 
it has a breadth, north of the Etchemin, of nearly five miles. On the 
'\vest side it is overlapped by the l>l:l.ck, wrinkled slate::1 and quarb:itc~ 
of the <":n,mbrian, which a1·e seen in places to 1·est. upon the oldel' 
schists in a nearly horizontal attitude, and on the east it is likewise 
·Overlapped lJy the volcanic- portion of the same sy:;tem. 

Fui·ther to the not·th-east in Patton, Talon, etc. thouo·h the T he ir o.:cur-
' ' r. rcn.::c 1n Ga.spe . 

. anticlinal strncture is maintained, none of the rocks of the crystalline 
schist series bave been recognized, a,; far at least as the Temi"'couata 
road. 13ctween tbif: point and 1vfotapcdia Lake the belt of country 
,constituting the height of land, ha::; not yet been fully examined, 
though pl'ominent ridges occur; but east. of that lake the old roc:k::1 
-come into view again and constitute the Shiekshnck mng(" Thi::1 ha<1 
been shewn on the map of the Gaspe Peni1°s11l:t. See C:h~ol. Surv. Rep. 
1880-81-82. 
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To the south west of the Chaudiere the Pre-Cambrian roci;:s are we!~ 
seen in continuation of those a heady described as occuning in Chester 
and ·wolfestown . Within the last few years several new roads have 
been made which connect tbe old Craig road with the stations of Black 
Lake, 'l'hetford and Hobinson, on the Quebec Central Railway, and 
these have afforded good facilities for determining the limit of the 
schists in this direction. It is pi·obable that several folds occur in 
the older rocks of this section, some of which include limited areas. 
of the overlying Cambrian, which, unde1· the aspect of purple, black 
and green slat.es and 11uart:11ites, are seen to lie neal'iy fiat upon tbe 
upturned edges of the schists ?.t several points on the Thetford and 
Brough.ton roads, the difference in the di1·ection of the sti·ike and dip­
of the two series being at times well marked. 

The area of the olde1· chloritic and micaceous roeb which varies. 
<·onsidcrably in the townships of Halifax, Ireland, Inveme~s and L~' ed::; , 

rapidly diminishes towards the Clrnudie1·e by the overlap of the 
Cambrian strata. till it bas a brnadth of not more than one mile a.t the 
southern boundary of the township of Ste. Marie, beyond which 
point these older roeks a.re apparently entirely conceal.eel. A1·eas of" 
chlo1·itic and talcose schists a.lso oecur in a ridge extending through 
the towrn;hip of Thetford. 

Among other lines of trave 1·~e c1·ossing the crystalline rocks of this 
system three may be desc ribed as illtrntrating t he a.nticlinal structure 
of th e area south of the Chandierc. Of these the most southerly is on 

Lines of section the 1·oad from Ste. Sophie ca::;t of Somcr::;et to Halifax. On this road 
Ste. Sophie ' ' ' 
to Halifnx. after c1·08sing the flat occupied by the graphitic black shales and 

limestones, the fii·st roe Ju; wen are green slates, sometim cs cla1·k eolored 
and highly schistose, with a great quantity of qua1·tz in irregulai· 
veins. They a1·e much twigtecl, but have general ly a high dip to the 
t'outh-west. In many respects they resembl e the Pre-Cambrian rocks 
of New Brunswick, and re p1·esent probably either a pol'tion of that 
::;ystem or the lowest members of the Cambrian series. Thence for twc 
miles the road rises rapidly over greenish schi::;toso slates with an 
oceasional purple-tinged band to near the top of the ridge where green. 
cbloriLic- and micaccous schists come in, the dip of the series for 
this portion being N. Vl. Thence alternations of chloritic and mica­
ceous bC:hist;:; are seen along the crest of the ridge and down the 
eastern slope to the c1·ossing of the brook, nearly two miles we8t of 
Halifax Corne1-, where a band of blaek mica slates, similm· to the 
rockf> in the vicinity of Wolfestown, crosses the road. Gi·een 
micac:eous schists, however, again come in and extend to the roati 
from Halifax to Wolfestown, eai;t of which, towards Black Lake, alter~ 
nations of green schist and black w1·inkled and sometimes micaceous 
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slates, which may represent infolded a.l'cas of Cambrian sediments, 
occul'. A series ofsynclinals i>< seen in the area east of Halifax, but 
the structure of the main ridge, ca:;t of Ste. Sophie, is undoubtedly an 
a.nticlinal one. 

The second line of section between Inverness Corners and the Thet­
ford mines Cl'Osses the Craig road near Bullet Brook. 

The beds of "Teen and black striped shales with limestone con<.rlom- Tnverncss to 
b ' 0 Thetford ~line" 

erates, seen to the west of Inverness arc di1·cctly underlaid by green 
and g1·ey slates, which are cut by quartz veins nea1· Jnverne;;s Corner; 
while two miles east of that place, at tho jog in the road near Irving, 
the black, wrinkled, irony slate;; appear. None of these slates have 
the dislinctly 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 entire ridge 
between this point and Craig road, a distance of two miles and a 
fourth. On the t>ccond part of this section, that east of t he Crnig l'Oad, 
the fii·st rocks nea1· Bullet Brook are twisted green, grey and black 
slates, containing quartz-veins, which have been opened at this place fo1· 
copper. Crossing the brook on the road to Thetford, the road ;i,,,cencls 
rapidly over mica-schists, silvery-grey, green and chloritie. These 
occupy the entire extent of tbe r idge nearly to the beginning of the 
descent to Thetford, a distance of fon1· miles, having a general dip of 
N. 15°-50° W. < 15°-30°. 'l'he axis of the anticlinal is well seen near 
the eastern ·summit of the ridge, about four miles and n-half' west of 
the Quebec Cent1·al Railway at Thetford station. Neat· the summit a 
belt of lJlnck, wrinkled and slightly schistosc slates crossc,; the road, 
with a breadth of nearly two miles. being ~ucceeded by green chloritic 
and micaceous schists, which thence extend down the road leading to 
Thetford brook as fo.1· as the crossing on the line bct\\'een lots 23 and 
24, three-fourLhs of a mile west of th e Thetford River. Thence the blnck 
and grey ;;!ates and hnrd quartzites which accompany the sc1·pen-
tines extend to thnt stream. In this section also tho structure of the 
second ridge is a true anticlinal one, all the sediments lying to the 
east of the summit, clipping apparently to the ~outh 01· south.east, 
while those to the west dip in the opposite direetion. The position of 
the black, somewhat schistosc slates, which arc occasionally micnceous, 
i:'l the same as ful'lher to the south about \Volfestown, where we have 
considered them as infoldeJ areas in the older schists. 

'l'he t.bird section, between St. Sylvester a.nd B1·oughton, exhibits a:-:t. Sylvester 
· "[ · k 1-I b h h" l e• Ilroughton . s1m1 ar suecesswn of roc s. ere the rearlth oft e crystalliue sc ists 

is ve1·y much redu( ed. They are first met with at the foot of the steep 
hill on the road leading from Hal'vcy Hill through the ranges of 
Handkerc.:hief and St. Frederic, where the ridge of crystalline schists is 
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the most prominent foatu"e in the country, and has a direct breadth of 
one mile and a.half. Between this hill and the brook east of St. Syl­
,·ester Corner, purple, black and green slates, with hard qua1·tzites, nre 
the principal rocks, and these rest directly upon the schistose series, 
the dip of both being north-west. The rocks whieh border the crys­
talline schists on the east are similar in charn.cter to those on the west, 
and are distinct in character from those of the main ridge. 

Are~' .... ,.11i of North of the Chaudiere the section across the central i·idgc is from 
~.he Chnudi i'·rt.. . ·. . 

the usual sencs ofbla0k, green, grey, and occas1onrilly purple ;;lates, with 
hard qna!'tz-vcined quartzites on either side, a('.J'Oss a central area of 
chloritic and mieaceous schistti, having a b1·eadth of nearly four mile8 
cast of'W c,-t Frampton, with a distinctly defined anti cl inn] structure near 
the summit of tho ridge. To tho south-west of this riJge, in the vicinity 
of Les Saintes Angcs, the rocks seen on the several l·oads are micaceous 
black and g1·ey slate:;; and quartzit.cs, with ba·nds of d:1.rk-grey c1-ystal­
line limestone. Similar rocks arc seen in tho cuttings on the Quebec 
Centrnl Railway along tho hill south of the Cbaudiel'e, and they have 
been regarded by us as rep1·osenting pos1:1ibly the lowe1· pol'tion of the 
Cambrian, though they may be a portion of the olde1· series. The 
green r·hloritic schist~ appear in a small outcrop at a brook crossing 
the Lack-road about one mile north of Beauce junction. 

:: ta.ck and :;rey It wi 11 be seen from the seve!'al sections here presented that the 
~ID.tes of 
'3t:i.ncton. success ion of the strata is tolerably uniform and that the central 

anticlinnl axis in tho schists is constant. The dist.ribntion to the 
11orth-east and the termination of the schists ha\'O alrnady been 
described. There is, however, an appal'Cntly ovet'iapping basin of 
~dates of Camb1·ian aspect, which crosscti the Etchemin Rivo1· in the 
vic,inity of Standon, and can be traced for some foul' or five mile:> to 
the south-west aml n01·th-east of that point. It ha;; in no place a 
greater breadth than one mile, and generally is much nnrrowei-, the 
rocks comprising it being distinct in charneter from the c1·ystalline 
"eries. 

From a careful considcmtion of all the faets presented above, it 
:ippca1·s conclu:;i \"O that, not only on lithological gl'Ountls bn t strati­
graphically, tho divisions of the Eastern 'l'ownships rocks, a:; now given, 
.::;an ue cleat'ly maintained, many sections having been studied and the 
relations of the several groups being tho ;,:1mo throughout. 

The apparent absence of fossils from the beds which arc now eon­
side1·ed Ijowcr Ciimurian is not to be taken as conclusive of their non· 
exititence at some point, since as in the case of the Lower Cambrian 
of New Bl'unswick, whore diligent search has been pl'Osccuted for 
more than twenty years and immense collections of primol'dial fossils 
made, it iti only vcl'y lately that organic remains have been detected 
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in the lowest beds. The melamol'phic condition also of a great portion 
of the strata in the Townships might preclude the discovery of traces 
of 01·ganisms, and e\en as regards the fossiliferous portion of the 
Quebec gl"Oup it is found that the fossils are confined to very limited 
areas, and that great thicknesses of stl'ata are apparently entirely 
devoid of any sign of organic life. 

CRYSTALLfNE AND foNEOUS ROCKS. 

Grani:tes.-'l'he areas of granite found in the limits of the north-cast 
quarter sheet al'e, so far !1.S now known, confined to two localitie~ , 

the great masses which form such conspicuous features in the south­
eastern portion of the province, not extending so far northward. Of 
these granites a very limited outcrop is seen about half a mile south ofout<·rop near 
the Chaudiere River and about one mile east of the Bras du Sud-Onest the l'hnudic-re 
in Bcauce. The other is found in connection with large masses of white 
granulitic rock which form an impo!'tant feature in the sel'pentino 
areas of Coleraine, and Thetford, whc1·e the rock, which consists gener-
ally of feJspar and qnal't;1,, at time;; contains mica. Between Black Lake 
station and Thetford mines on the Q C. Railway, these white masses Outcrops in . 

. ,. . h "ll f h ]f' .1 t ' ] <"olcminc anc are very conspicuous, 1ormmg 1 s rom a a m1 e o two m1 o,- oastTbctford. 
of the railway. In some oftbe asbestus workings, dykes of this l'OCk, 
from a few inches to several feet in thickness, are seen to Cllt the sel'-
pentine and, at times, appear to have t;hattercd the rock in contact, 
thus leading to the belief that tho gl'anulito is a newer rock t hnn the 
serpentine. 

Diorites are somewhat la1·gely developed in this s<.:ction ns well as in 
that to the south-west. The continuation of the peculia1· chain of peaks 
which extends from the Vermont boundary south of Owl's Head through 
Orford and Ham mountains into . \.dstock, is seen in the Bl'oughton Cho.in of 

M · d · th h "d fth Ch l"~ · th dioritchillo. ountarn, an agarn on e nort s1 e o e am iere 111 e great ma,;s 
of th'e Moose Mountain range and i11 se\"eral peaks to the north -east of it, 
not design a led by speci:il names. These rocks, as stated in Pm·t J,A nnual 
Report, 1886, al'e closely associated with the sel'pentine, of portions of 
which the lattel' may be and probably is an alteratio11, and in the serpen-
tine areas of Thetford and Coleraine great masses of diorite rock both 
massive and concretional'y are found. On the Chau<lierc also, between Outc,rops ~'! 
h C l d h G "lb "d bl f d' . . ,_ the Lhnud1erc-t e o way an t e i er t, cons1 era e outcrops o 101'1L1c rOCl.l.S 

occur, generally of greenish or greyish shades but, at times, as on the 
Col way of brownish color. The most extensive of all these is the mass M 
• l oose 
rn Cranbourne, known as .Moose Mountain, which has been outlined Mountnins. 
over an area ten mile.:> in length and two miles and a-half in breadth 
but itA no1·thern boundary has not beon reached, owing tot he densely 
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wooded charac!el' of the country in this direction, but it probably ex­
tends fo1· several miles further. The areas on the Chaudierc are gener­
ally of small extent, and often oecm in connection with hard riuart7.ose 
sandstone and black slates which are cut by quartz veins. At times 
these clio1·ites are highly serpentinous, and form a serpentino-dioritic 
agglomerate. A 11 these rocks belong to what is now reg:wded as a por­
tion of tho Cambrian system. 

;_);nhnsc a>rnci- Other masses of trap rock, mostly diabasos, a!'C found associated with 
n·erl with t.he b s· 11 ,. · 'l'l · J d b · l d "Sillery rock.'. t e • 1 cry ionnat1on. iose :we greerns 1 an rownts 1, an are, at 

times, amygclaloiclal While they arc quite numerous, p1·obably the 
largest and most important arc, 1st, near St. Apollinail'e, five miles east 
of St. Antoine de 'l'illy, and not fa1· from the line of fault between the 
Sillery and the Hudson Rive1· formations; 3nd, an area of conside!'able 
size whose southern limit is seen on the road from St. Gcevai~ to St. 
Laza1·c, whence it extends to the north in a series of outcrops some of 
which arc of lal"gc extent, for fou1· miles to the vicinity of and beyond 
St. Ncrcc, arnl 3rd, a prominent hill on the road leading from the St. 
Henry and Ansclme road to St. Gcrn1is. Those traps have exercised 
an appal'Cnt metamorphic action on the t;\atcs with which they arc 
in contact, anrl in all the three localities, bands of slate and S<~nJ~tonc 
arc intimately mixed with tl.c trappean rocks. Small areas of similar 
rocks also occlll' with the black graphitic limestone~ and slates ne~w 
Somerset and Ste. Julie. 

':.:'ioeir princirnl Serpentines.-The areas of those rocks arc often of considemble Eii,;c 
Jernlopment. l 'I' 

Economie 
irn portn.ncc. 

Observa.tions by 
Mr. Ob1dski. 

and great economic va uc. he largest extends from the 1·o::trl leading 
from Coleraine to \Volfostown, through Coleraine into Thetford, and is 
the continuation of tho belt dcso1·ibcd in Part J, Annual Repo1·t, 188G, as 
occurring in Ham and \VolfcP.town. 'l'hc largest development is in the 
northern pa1·t of Coleraine about Blaclc Lake and in the portion of 
Ii-eland adjoining, and it is in itfl northern pl'Olongation into Thetford, 
where it forms a belt cast of the Thetford River, that the valuable 
deposits of asbcstrn; occur which arc known as the 'l'hctford mines. The 
economic importance of this belt was discussed in the last Hcpo1·t, but 
cl uring the past two years a g1·ea t amount of exploratory work has been 
done by various parties to dote1·mino the existence of workable vcim; of 
asbcstus, and many new outcrops have been found, which may be 
briefly mentioned. 

The main ridge which extencls north-cast from Coleraine foems a very 
prominent mass along the west side of the Q. C. Railway aR far as 
Black Lake where the most no1·thcrn 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 it::; surface. The belt has a breadth of 
two mile;; and a-half with its western limit in lot 24, ranges I to IV Ire-
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land. The ele\·ations of this ridge were not taken by us, but on a 
plan by Mr. Obalski, mining engineer f<)J' the provi nee of Que bee, 
.several prominent peaks are noted as rising from 600 to 650 feet above 
the lake. In this great mass of sel'pentine but two deposits of 
asbcstus of sufficient importance to wal'rant mining, are yet known, 
viz., thnt owned by Fenwick and Sclater of ~fontrerd , whieh is on 
the extreme sou th-east corner of Lhe mass at a cl is tan cc by road of one Coleraine :ind 

mile and a-half from Coleraine station, and the other, owned by King Irel<Lnd. 

Bros., of (~uebec, on lots 24 and 25, range III, Ireland. On Silver 
mountain, however, a number of small voinR of asbesLus have been 
obsel'ved, but no attempt has yet been made to develop them: m1ck Lo.ke. 

This a1·ea of serpentine is bounded on the east by a ridge of diorite 
which extends to the small lake above Blae.k Lake, opposite which the 
serpentine of Lhe main mass crosses the stl'eam fl.owing into that lake 
and shews in small cuttings on the rail way as far as Black Lake station. 
The country along the Q. C. Railway fo1· se\·e1·al miles north of Cole· 
raine station is thickly stl'ewed with serpentine boulders, but ledges 
rarely appear. rnnck Luke to 

. . . . . , , Thetford Mines 
Tho rnmn mas:< of serpentine 1s C'ut oft at the ,.;11ore of Black Lake, 

but re-appear,;: on the nol'th side and between the lake and the railway. 
\Vest of tho Thctfol'd l~i ver it has not been seen exeept at one point on 
the road a short <listanee boyontl that st1·eam, where n. mass of the 
rock occurs, but has the appearan<.:e rathel' of ii large boulder t han of 
a ledge. 'l'he northern line of tho maifl belt erosses the railway a short 
distance north of Black Lake ~ta.Lion and continues north-eas tward 
·with some breaks, showing diori te and granulite to the Poudrier 1·o:id, 
which is now, for the most part of iti length, merely a track largely 
~vergrown. This road is ne~u·ly midway between Black Lake and 
Thetford station;:. In the area lying between the railway and the 
Thetford Rivet', towards the Thetford mines, diorites are occasionally 

. seen, and several cuttings are made in tho serpent ine along the line of 
the track in this dfrection, but the groat mass of asbestus beal'ing rocks 
keeps to the south-east of the railway towards Caribou Lake. 

N car the bonndary of the township of Thetford, serpentine comes in Thetford Mines 

again to the west of the railway, and so mo rich ground is seen between 
it and the river, and passing into 'rhetford, it occupies the entirn 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 rbaracter of 
the underlying rock can only be determined by excavation. 

A waggon road bas lately been made between Black Lake and il~;~0£~:~d 
Thetford, and thence alongside the railway to Robertson station. ro"d. 

Between the two former places it rises Rteeply over serpentine for a 
mile to near the foot of a lofty ridge, 'on which Reid's, now Wertheim's, 
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Old Poi:d r ier mine is aitnated, whc11ce it keeps more northerly and c.ro:;ses the oldl 
roa d. Poudrier road, about one mile south-east of the railway. On this latter 

track the oerpentine shews for ,;everal miles, the lots having been taken, 
up by differen t part.i es as far back as lot 17, range A and B, two miles 
from the crossing oft.he Thetford road, beyond which the country is 
said to be swampy, and rock exposures rare. In this dirnction the 

Gra nulit e. mas::>es of white gram: lite form very conspicuous features and occu1)Y 
a very considerable area. ~\.t Thetford the largest of theP.e 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 
:;andstones beiPg the principal rocks till the schists of the mountain 
ridge arc reached. 

Area ,,f serpen- The principal area of serpentine extends north-eastwarcl from Thet­
trne lloted b;· f' d · h t ·1 fth ·1 "° b 'l b cl J\-'r. Obalsk" or stat10n on t e eas · sic e o e rai way 1ot· a out one m1 e, eyon · 

1:,ittlc I,ake 
s~. Fra.nei.". 

The.tford to 
Jlroughton. 

J>ougbton. 

Chaudit-re 
~il~triet. 

which it dis:i,ppears; but from the notes which Mr. Obalski has kindly 
furnished ur: of his exploration, it comes in again farther to the east .. 
Mr. Obalski says:-" In Thetfol'd township I found serpentine on lots 
10, 11, range VII; !ob 14-, 15, 16, range YIII; 14, 15, range lX; 5, 7, 
9, 10, range X; as alt<o in Ad stock on tho Coldstream Rive1·, at the end 
of the Poudrier road." 

Mr. Obalski also spent some <lays exploring the country in the 
Yicinity of JJittle Lake St. Francis. He 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, neai­
the Poudrier road. Much of this resembles the Wolfestown serpen-
tine, but otbc1· portions were Iig:ht-colored and siliceous." 

On the north side of the railway, in the township of Thetford, ser-
pentine occurs in lots 16, 17, 18, range IV, containing chromic iron; and 
small mounds of the rock occur also on lot 13, range V; and in range XI, 
Broughton, a.101Jg the south side of tho 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 bas yet been reported from tbe;;c latter 
areas. :Further to the north-cast, serpentine and soapstone occur on 
lot 14, range VII, on whieh the Broughton mine is sit.uated. This is 
the most easterly outcrop of the belt known on the north side of the 
"a.il way. . 

In the Chaudiere district, serpentine occurs in three bands, separated 
by hard quartzites and black and gt·ey slates on lot 13, range I, Tl"ing, 
in which severd 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 bill side east of that stream, and half a mile south of the 
Chaudie1·e. On the Des Plantes it is seen in a bill and iL the stream,. 



nLs.J CRYSTALLINE AND IGNEOl"S ROCKS. 97 K 

with slates and sandstones, just above the road across the month of the 
river, and furthel' up at the Falls from one to two miles above. The 
outcrops at both these places are not large, but small veins of asbestus 
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, Cl'anbourne, 
on the west bank of the Etchemin, owned by Mr. Mangan. Here veins 
of asbetitus up to five-eighths of an inch were seen. No serpentine was 
observed by us to the north of this point, but Mr. McOuat repol'ts three 
small oute1·ops of serpentine rock on the old track, now entirely grown 
up, leading past Lac nu Crapaud; one in range IV, Rolette, the others 
on range VI, Talon. 'l'he country in thit> direction 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 l'Oad, four miles east of Fabey's mine. 

:::lt. Sylvester Corner, owned by Mr . .l;'ahey, of that place, near the con-
tact of schists a.nd cry.;talline 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 town~hip of Leed,-, on the l'Oad north from 
Kinnear's Mills, and on lots 1, 2 and 3, range· X, several small at'eas 
occur; but from none of these has workable asbestus been reported, 
though good chromic iron WllS 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, }fr. Richardson Leed~. 
repol'tS several small ar~as of serpentine and soapstone. These, also, 
have not yet produced asbestu8 in workable quantity. 

The character of tho serpentine in these small deta1.:.hed areas out- Dilference 
"d f h · f Th ,;- d d " ] · · l! "f' in character of s1 e o t . e roam mass o et1or an vo ernrne IS genc!'a yum orm, the ;erpent.ine. 

but differs somewhat from that in the mining di;;tt'icls. It is often 
softer and has a peculiar talcose shade and unctuous aspect, and is 
frel1uently 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 asbcstus, in so far as yet known, is wnfined to a 
single vein at the contact of the slates and quartzite with the se1·-
pentine, and which has now been worked. to a depth of over 60 feet. 
In the lower portion of this WOl'king, soapstone of tine quality was met 
with, which in places io:·ms the hang ing wall of the ma,in vein of 
asbestus. 

7 
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SURFACE GEOLOGY. 

The features of the smface geology to which attention was specially 
directed dUl'ing the past two years had reference to the course of the 
ice-flow and the distribution of bould1:1rs and othet· 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 prnsent 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 Chaudiere, 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 area great deposits of chiy and sand arc found. 
These are especially noted in the broad, fiat country lying to tho 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 dcposite of clay are found, which have a depth of many 
feet, but most of these are devoid, in so far as could be seen, of marine 
shells, whieh were observed at but very few l)Oints, though this area 
must have been submerged for ~everal 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 011 

the Becancour and elsewhere, but tho smaller Btreams do not appear to 
have cut through the drift in many places to the underlying rock. The 
surface of the country riAes vel'y gradually, after reaching the crest of 
the cliffawhich ov0.rlook the Rt. Lawrence, the elevation of Fort No. 
2, in rear of Levis, being, by aneroid, 350 feet above the ri\'er, while at 
Beauce Junction tbe elevation iA only about 100 foet hig het·. The 
Pre-Cambl'ian 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 sligbtly 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-cnp, seems to be sustained by the observations of the past two 
years in the country lying to the south of the St. Lawrence. Strim 
are not numerous, but where seen have a gcnet·ally westet·ly course on 
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the west side of the main ridge, trending on the low lands towards a 
south-westerly 01· north-easterly direction along the valley of the St. 
Lawrence, while on the east side of the ridge the course of the striai 
indicates a motion to the north-east into the upper b1·anches of the St. 
John River. As a general rule, the markings, where river-valleys 
exist, follow the course of these. The following list from places pret 1y 
wide apart may be given:-

S. 55° W. on second Con. road, between St. Gervais and St. Rapl1ael midway.sLrire. 
N. 80° W. on seconc.l Con. road, one mile east of St. Raphael. 
N. 85° W. on fourth Con. road, near St. Neree Church. 
N. 85° W. on road to Armagh, 2i rn. N.-E. of St. La;iiare. 
N. 75° W. on road t 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° \V. cor. of road, five miles WP,St of Tring. 
S., on east side of West Frampton Ridge, also on top of ridge. 
N. 60° W. on road from Frnwpton to Ste. Henedine. 
S. 35° E. on ridge S.-E. of Frampton. 
N. G0° W . near Ste. Sylvester. 
S., aL car. of road near Lake Etchemin. 
N. 65° E. St. Jnstin Church. 
N. 2J0 E. crossing of Becancour River, one mile east of Campbell's corner, 

Inverness. 
S. 55° W. road St. Anselme to St. Gervais. 
S. 35° \V. road from St. Gervais to Ste. Claire, R. VIII, Martiniere. 

In many of the;;e cases tbe connection between the course of the 
stria; and the old rive1· valley is very plain. Though areas of sand, 
gravel, and clay are numerous, well defined kames are rare, the mostK:imes. 
conspicuous seen by ui:; being on the road from Leeds village to 
Kinn ear's mills, about a fomth of a mile north of the Osgoode River; 
the direetion of tbis kame is generally parallel to the course of the 
stream or N. 5° E. It bas a length well defined of over half a mile, 
wi tb an elevation of thirty feet. 

Among the most interesting i<m·face features in this section is the Drift Lauren-
~ f' t d b ld · f L t' ] · l b d . ti an boulders presence o ;;ca terc ou erH o auren rnn roe <S, gnerns, a ra or1te, inland. 

limestones, etc. These in the valley and along the hi] I-sides of the 
Chaudiere are so abundant that they have been used for building 
the church at St. Joseph, and the great variety of Laurentian rocks 
in this structui·e is an interesting geological ;;tudy in itself. The 
elevation of the locality from whi<.:h the!<e boulders were obtained is 
from 450 to 600 feet above the St. Law1·ence. But further inland 
similal' boulders occut', not only in th e 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 grom1d, 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 scat te1·ed 
piecel'l, both large and small, of well rounded true Laurentian gneiss 
occur, the fiouree of which could have been no other than the rocks. 
along the north side of the St. Lawrence. lt is difficult to conceive, 
either on the theory of local glncie1·s or on that of a great ice sheet, how 
these scattered boulder" could have been deposited on the high lands of 
the interio1-, since on the former hypothesis the local glacier could have 
had no connection with the 1-1ource of the boulders and on the latter the 
ice markings indicat e 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 rive1·, to the crest of the oppo­
site ridges 1,500 feet or more above sea level. 

a~i~i1?u¥fo~~eir The alternative theory to account fo1· their present position must be 
one of submergence and floating ite, just as we $CC at the prm>ent day, 
the transpodaion of loose stones going on Ii-om 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 fa1· 
remote. A beautiful illustration of this is seen along the shore between. 
Cape Rouge and Point au PJaton. Along this portion of the river, 
more particularly on the north f'ide, but also on the south side above 
St. C1·oix , there i::; a series of shallow bays with g reat flats, barn at low 
tide and extending out for nearly a miie from the shore. These fiats 
are thickly strewn with boulders of Lamcntian rock, while the points 
which divide the bays are in nearly every case entirely composed of 
boulders. T~1ese 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 preei;rnly in the same way as t imber rafts, when 
descending t he ri vcr, if they mbet a strong no1·th-east wind below Point 
au Platon, arc dl"i\·en on shore and frequently broken up. It is, there­
fore, quite conc"'i \':tble on the supposition of a sn bme1·gence sufficient to 
nearly cover tr e hi 1 l rnngcs of the i ntc1·ior, thnt the scattered boulders 
there observed we1e deposited by the same agency. 

The dir>tribution of the gold in the drift, for the country s0uth of the 
Chfludiere, wa,:; giYen in la~t report. In connection with the question 

Re k ofsubmerg·encc th o obserYations of l\1r. A. 'Webster may be noted. He 
m&r s or 

Mr. A. Webster says "the drift appoa rs to come fro m the north-east, and is found over-
lying a bl u ish-g1·cy boulder clay, ·in which no gold has been observed. 
The gold drift contains fragments of local rocks and foreign boulders of 
Laurentian and newe1· formations; " and again, "The altitude of the 
gold-bearing drift appears nowhere to exceed 2,000 feet above the sea. 
Below this height color<> 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 
uppet" waters of the Chaudiere and St. Francis rivers. It bas also 
been·found on the Maine water-shed." :Mr. ·w ebster also remarks that 
"On the St. John and Daaquam rivers, to the north east, no gold was 
found, though carefully looked fol". 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-beal"ing rocks of the southern 
area are concealed in this direction by the overlap of the Cambro­
Silurian sediments already described. From the remarks in Geo!. Can., 
1863, }). fl29, as to the phenomena observed about Lake Memphre-
m::tgog and on the sides of the mountains in northern Vermont and New Evidences of 

Hampshire, the theory of a subme1·gence of this portion of Quebec to a u~~f.06~;?i~~3. 
very considerable depth is clearly stated. The occunence 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, wl1ile 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,l!:J6 feet. Anci6Ilt beacheil are described by Dr. 
Hitchcock as existing in the White Mountains at elevations of 2,449 
and 2,665 feet above the sea." 

ECONOMW MINERALS. 

Gold.-The history of the gold industry in the Chaudicre district Gold mining on 
· · h 1 d b 1 · 1• f h b "d h the Chaudiere Wl18 given 111 t e ast report, an ut itt e urt er can e sa1 on t e River. 

subject. Dul"ing 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 of~~I~thi~~· 
St. Francis, Beauce, arethe most extensive. They are situated at Meul Copal & 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 foi· several years, but two years ago the ancient 
bed of the Meul stt'eam 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 vi1;it, in 
September of that yeat', the end of the tunnel at 400 feet, was thirty 
feet lower than the pt'esent 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 contained a good d epm;it of well-rounded, worn gravel, cemented 
with sand and clay, from which nuggets of gold from $10 to $153 in 

•Rep. Prog., 1880-81-82, p. 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 
propei·ly arranged as regards fall and other appliances necessary for 
obtaining the best results. The returns of the quantity of gold pL"o-
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 ML". Mackenzie. The bed 
rock was reached at a depth of thirty feet, and consisted of sandstones, 
slates and dioritcs, 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 earl ier dayR of gold mining in this section, produced a large amount 
of coarse gold. 

Cumberland On the Cumberland stream Capt. Richards has continued his explor-
atream..t . 
Capt. .11.icho,rds. atory work, but when the last returns were received at the close of the 

season, ha<l 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 unprofitr 
able from several causes, a drift was started in the bank of the Famine 

. R' by two of the St. Onge brothers, which has penetrated what the 
Fa.mme 1ver. 
St. Onge Bros. miners regarded as another channel in gravel carrying gold, the rich-

Harvey Hill 
Mines. 

ness of which has not yet been learned. No attempt has yet been 
made to work the quartz reefs of the Ohaudiere dit:;tt·ict. An analysis 
of a piece of quartz from lot 12, range I, north-east St. Francis, was 
made last year by ~fr. 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 Camb1·ian gold-bearing rocks appear very far to the 
north-east beyond Cranbourne, being probably concealed by the 
over-lapping Cam bro-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 Chaudiere, 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 boen idle during the 
last ten 01· twelve years. Lately, however, the propel'ty has changed 
hands, and a company has been organized, which bas 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 genel'ally available, may be 
reproduced here:-

Halifax. 

Rangt . Lot. 
1 10 Green carbonate in dolomite and yellow sulphuret; in white 

quartz in ch Jori tic slate in another place on the list. 
3 10 Yellow, variegated and vitreous sulphurets, with green carbonate 

3 16 
3 18 
5 6 
6 6 
7 5 

7 6 

7 9 

8 9 

10 5 
10 10 
10 11 
11 5 
11 6 
11 11 
11 12 
11 12 
11 13 

and black and red oxyds in a gangue of quartz calcspar and 
brown spar of from eight inches to three feet, running with 
the stratification in chloritic slate, which holds specular and 
titaniferoL1s iron ore. This is the Halijax 1'1fine (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 quanti ty of gold was obtained. Land belongs to Celeste 
Dubois. . 

Yellow and variegated sulphurets in nacreous slates. 
Green carbonate iu hlack slate. 
Green carbonate in white quartz, with calcspar in nacreous slate. 
Green carbonate in chloritic and nacreous slate. 
Yellow·and variegated sulphurets in white quartz, with chloritic 

in chloritic slate. Thfophile Giro1.t0rd. 
Yellow sulphuret in a quartz-vein in dolomitic limestone. Megan­

tic Mining Company. 
Green carbonate in white quartz in chloritic and epidotic slate, 

with granular magnetite. 
Yellow and variegated sulphurets in dolomite. Black Lake Mine. 

(See range 9, lot 9.) 
Yellow, variegated and vitreous sulpburets. 
Yellow, variegated and vitreous sulphuret. 
Yellow, variegated and vitreous sulphuret. 
Yellow sulphuret. 
Yellow sulphuret. 
Yellow, variegated and vitreous sulpburet. 
Yellow, variegated and vitreous sulphuret. 
Variegated sulpburet in a two-foot vein of quartz. 
Yellow, variegated and vitreous sulphnret. 

List of copper 
localities­
Ho.lifax. 
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11 20 
12 10 
12 11 
12 13 
12 18 

13 16 

13 17 

14 13 
14 14 
14 15 

16 
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Yellow, variegated and vitreous sulphuret. Canada 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, vMiegated and vitreous sulphuret. 
Yellon·, variegated and vitreous sulphuret. 
Yellow, variegated and vitreons sulphuret. 
Yellow, variegated and vitreous sulphuret and green carbonatee, 

in a vein with quartz, bitter spar, chlorite, steatite, specular 
iron, and a little native gold (Geology of Canada, p. 730.) 
English and Canadian Mining Company ; land to - Nut/)rown. 

16 16 Yellow, variegated and vitreous sul phuret in nacreous slates. 
English and Canadian Mining Company. 

17 Yellow, variegated and vitreous 1mlphuret in nine quartz courses 
and thre;i beds of nacreous slates. Harvey Hill ~J{ine. Eng­
lish and Canadian Mining Company. (Geology of Canada, 
1863, pp. 724-7:20.) 

18 Yellow, variegated and vitreous sulphurets. English and Cana­
dian Mining Cnmpany. 

20 19 Yellow, variegated and vitreous sulphurets. Canada Mining 
Company. 

9 4 Variegated sulphurets. 
6 Variegated sulphurets. 
9 Yellow and variegated sulphurets in dolomite and slate. On this 

and on the same numbered lot in range 8 is situated the 
Black Lake A'line, in wbich ,tonsiderable exploratory work has 
been done. Dr. James Reid and others. 

11 6 Variegated and vitreous sulphurets in nacreous slate. W. W. 

1 

9 
11 

Stu.art. 
7 Variegated sulphuret in dolomitic limestone. A.G. Woodward. 

12 Green carbonate in white quartz in chloritic slate. 

Freland. 

3 Green carbonate in white quartz in ch Jori tic slate, associated with 
dolomite. 

9 Green sulphuret in dolomitic limestone. 
4 Variegated sulphuret. - Bailey. 

ImJCrness. 

1 7 Variegated and vitreous sulphuret in nacreous slate. H'. W. 
Stewart. 

2 4 Variegated sulphuret in a two-foot vein of quartz in nacreous 
slate. J,fegantic Jfining Company. 
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19 Green carbonate in flakes in strings of quartz cutting micaceo­
chloritic slate. 

3 22 Green carbonate in flakes in ·strings of quartz cutting chloritic 
slate. 

4 2 Yellow sulphuret in dolomitic limestone. 
4 Variegated and vitreous sulphurets in nacreous slate. Angus 

ltfcKillop. 
6 9 Variegated and vitreous sulphurets in nacreous slate. Jas. Steele. 

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

11 28 Green carbonates in dioritic slates on the River Becancour. 

Leeds. 

2 6 Variegate<l sulphuret. - Harris. 
4 4 Yellow sulphuret in dolomitic limestone. - Eu,art. 
9 8 Green carbonate in flakes in green chloritic sandstone. 

10 8 Yellow, variegated and vitreous sulphurets. 

Coppe1· is also reported by Dr. Reid as occurring in Leeds, range 15, 
lot 14; also on lot 5, range 5, and lot 4, range ~. Tht'se localities have 
not yet been examined by us, as the report came to hand aftee our 
return from field work. 

Thetford. 
Range. Lot. 

1 6 Green carbonate in green slate, resting on black slates, with cubes 
of iron pyrites. 

Nelson. 

11 8 Yellow and variegated sulphurets and green carbonate dissem-
inated in diorite to a breadth of thirteen feet. 

Broughton. 

5 10 Variegated and vitreous sulphurets. 
l 2 Variegated and vitreous sulphurets. 

4 13 Variegated and vitreous sulphurets. 

Frampton. 

2 14 Green carbonate in grey limestone. 

St. Giles Sei9niory. 

Ste. ::VIargnerite, 1, 2, 3. Variegated and vitreous,snlphurets and green carbon­
ates in quartz courses in nacreous slates. - Cromwell. 

Leeds. 

Thetford. 

Nelson. 

Broughton. 

Frampton. 

St. Giles. 



Titanic ore of 
Colw~y River. 

Thetford. 
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Seve!'al other localities exist in the seigniol'ies of St. Mary, Gaspe, 
Lauzon and Sillery, where indications of copper are found, sometimes 
in diorite, at others in limestone, sandstone, etc., which are described 
in the repol't 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 arc all the local­
ities at present known to us where copper ore has been observed within 
the limits of the north-east qna1·ter-sheet of the Quebec map. · 

Iron Ore.-The beds of iron ore which occur in Leeds, near Kinnear's 
mills, have already been described in the pre\·ious report. In a former 
report a bed of titanic il'On 01·e is described by Dr. Hunt as occurring 
on the 8olway, with a breadth of between forty and fifty feet, but of 
la.te years no attention seems to have been paid to it, presumably on 
account of the high percentage of titanic a.cid. 

Chromic iron.-Local deposits of this mineral occur in connection 
with the serpentines at several points. From the area in Leeds, near 
Kinnear's mills, about fifty tons were removed two years 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 resume of its progress and develop­
ment has been deemed advisable us a supplement to that which 
appeared in the last report. 

First reference Prior to 1862 the presence of a;,bostus was known in connection 
to nsbestus. 

with tho serpentines of the Eastern Townships, since at the London 
International Exhibition of that yea1· a specimen of a vein from the 
Seigniory of St. Joseph was placed in the collections forwarded by the 
Geological Survey. (See Cat. 1862). Refe1·ence to its occul'l'ence with 
ch1·omic iron in various parts of the Eastern Townships and Gaspe 
is found in the Can. Nat. 1862, vol. vii. It was not, howevet', for some 
years, or till 1878, thut its importance, from an economic standpoint, 
was discovered. Since then the growth of the industry has been very 

. rapid. ·within the last two years attempts have been made to unite 
under one management them in es of Thetford and Black Lake, but t his 
scheme has been only partially succes:;fol. During the past year a 
company was organized in London by ~fr. John Bell, which now 
owns the Thetford property, formel'ly 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 unde1· the management of Mr. 
Carter, while Mr. Thos. Sheridan remains in charge of the Thetford 
area, and it is but fair to 1my 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 othe1· mines operated at Thetford in 1886 01· 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. M1·. A.H. 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. Thetic 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 fast 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 al though the bad weather of last 
season interfered to some extent with the output, yet the amount of 
asbestus mined was greate1· than in any previous year. An attempt 
was made at the Boston Company's mine by Mr. 8hel'idan to prove the 
rock at a lowe1· depth, which was completely successful, and veins of 
beautiful silky mineral, up to thl'ce inches in length, wore 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 deepe1· levels of all the adjacent mines. At 
King Bros.' mine, which had encountered a mass of compal'ativcly 
pool' rock, necessitating expensive cutting, the trouble has been over-
come and very rich gl'ound again found. The retumt-i from the 
Johnston mine are not yet in. but it is known that work has also been 
satisfactol'y. At the ·ward mine much delay arose towards·the close 
of last season from the quantity of water in the quany, dne to spl'ings 
and wet weathe1., which necet-isitated the placing of a pump, an expense 
from which the othel' mines are as yet apparently free; but though 
this latte1· mine is situated at a lower level than the othel's, the size 
and quality of the veins is iu no way inferior. The output fol' the Bell OutputatBell's 
C · Th ,. d h D b Mine,Thetford. ompany's mrne at etio1· for t e past season to the 21st ecem er 



K i,1g Bros.' 
mine. 

Isiack !Lake 
mines. 
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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 thero called waste, in 
addition to a considerable quantity in stoek 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 
sea.sou. 

From King Bros.' mine the output for the season of 1888 was 
580 tons as follows : Firsts, 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. Williams; and on the Quebec Central Railway, about one mile 
south of Black Lake station, bJ' Loomis & Johnstone. From the first 
of these no returns aro to hand, the wo1·k having been started latii in 
the season, but an examination of tbe locality shewed a great number 
of small veins on the snrface at several points, while in the cut near 
the foot of one of the mound8 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. 

From Capt. Williamti' mine, lot 32, range B, the output to 1st of 
October was twenty-nine tons, of whieh four and a half were classed as 
firsts, and the rest about equally divided between seconds and thirds. 
Good veins were abo seen on the surface on this property. 

Reed's mines The wuth half of lots 27-2'-', formerly belonging to Dr. Reed, but 
nowWertbeirus lately sold to the \Verthoimti, 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 
prnperly is the most elevated in tbe clistt"ict, being not far from 600 
feet above Black Lake station, and the surface indications are very 
favorable, vein:; 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 tho veins is 
soft and silky, shewing that the greater elevation of the area is not the 
cause of the stiffness ot· harshness seen at some localities. Dr. Reed 
states that prior to tho sale about twelve tons were taken from this 
place, of which two tc,ns were firsts four seconds and six thirds. This 
mine is now being worked by contract at $25 per ton, made ready fot· 
the market. On the north side of the Poudriet· road in lots 27, 28, 2~, 
Range A, Coleraine, several openings bave been made iri which good 
indications were found, veins up to one inch and a half, with many 
small ones being observed. Also on lot 26 an opening. well up on the 
hill Rhewecl small veins of asbo::;tus, and on I.Jot 23 the surface indica­
tions are vo1-y fair, though but little has been done in any of these lots 
to determine their real value. 
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Ful'ther to the east, about Little L'tke St. Fl':l nci~, though small veins Little Lake 

h 'f £> • l f l't th fib b · St. Francis. occur, t ose seen, 1 ia11· samp e>i, were o poor qua 1 y; e re erng 
short and harsh. The present comparntive inaccessibility of these more 
remote localities will oeriously affect their value. In the southern part 
of Coleraine and in the south-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 Megan tic Mining Co . .Mining in this local- Meg!'-ntic 

ity was started in 1886, and was noteu in pt'evious report as having dis- ~'i~~~!n~~., 
closed a large vein of usbestus with fibre of four inches in length. This 
vein was not apparnntly persistent to any depth, the l'Oek being greatly 
shattered near the surface and for some fifteen feet down, and though 
quite a number of veins, some of which, in the morn solid rock, shewed 
fibre of one inch and a-half in length, much of the asbestus is grnatly 
discolored, owing to the broken character of the rock. A peculiar 
feature not noticed in any othet· place in this district is the presence 
of irregular veins of mica, in scales of half au 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 fo1· the four months of last season to Oct. with an averago of twelve 
men was thirty-nine tons, of which one-third would rank as second and 
two-thirds as third quality. On the ;;ame ridge, but on the extreme west 
limit, on lots 24 and 25, rallge III, Ireland, King Bros. have started King Bros., 

Ireland. 
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 knoll:i in which the a:>be:stus 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, r:rnging in thick-
ness to one inch and three-fourths, are numerous, the general aspect 
of the serpentine and contained vein::i being much like that of the 
great ridge in \Volfestown. The surfaco indications are excellent, but 
the property has not been sufficiently developed to form an estiruatc of 
its production , only two months work of a few men having been spent 
upon it. 

In the Black Lake district proper the three c:sta bli~hed mines, viz., Scottish 

ths tt. hC d' h.A_ IC d' ! t i D'.A_ 'll h llCanadianm; ,·e. e co 1s - ana 1an, t e ng o- ana tan anc ie uv1 c, ave a ·· 
been steadily at work. Mr. Penbale, tho .Manage1· of the Scotti~h­

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 ope1·ations were hindered by scarcit.y 
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Blaok Le.ke. of men and bad weather so that tbe projected new workings could not 
be carried on. 'rhis mine is equipped with improved machinery, air 
compresser, rock drills, hoisting engines, and dumping skips, and has 
a new set of appliances for crushin'g tbe 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 a short 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 covet· very valuable 
g1·ound, can be profitably worked over, and the refuse disposed of for 
ballasting oi· other purposes while undei· the present system of hand 
cqbbing, the shorter veins do not warrant the expense necessary for 
their separation. In this connection it may be remarked that 1he 
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 tbe neces­
sity for extending the present workings will require the space now 
covered up . 

.Anglo- Of the three Black Lake mines, tbe output from the Anglo-Canadian 
C11nadie,n mine."' 1 . th d' N 15th d' t "'f H ior t rn six mon s en mg ov. , was, accor rng o l> r. opper, 

about 210 tons, the average number of hands employed being 30 to 35. 
The principal pit at this mine Las now been sunk to a considerable 
depth, and Mr. Hopper reports veins of asbestus from tbe lowest branch 
of very superior quality ranging from three to seven inches in length. 
These veins have been uncovered since my visit. The percentage of 
firsts has, according to the manager, increased from 10 to nearly 20 per 
cent. Openings in the face of the knoll of serpentine to the west of 
tbe principal pit are now being worked, and tbe indications here are 

Frechette or very good. The output of the Frechette or D'Auville mine which lies 
D'.Auvillemine . h S t. 1 C d' . h f f h h··1·1 . . b contiguous to t e co ti s 1 ana tan, rn t e ace o t e 1 , JS given y 

Mr. Hopper for tbe season ending Dec. 1st, as about 300 tons. 
Tbe Anglo-Canadian mine bas 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 so me 
machine which will clear the fibre or separate it from the rock cheaply 
iB one which will doubtless be remedied very shortly. Large masses 
of granulite also occur near or to the south of these openings. In view of 
the considerable expense of proving areas where the surface veins a.re 
numerous but small, it haB seemed to me that a fow good test holes 
with a diamond drill would be advisable. Tbe boles could be quickly 
and easily sunk, and if veins of asbestus were encountered, tbe 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~i;~~~.Lake 
below 'J'hetford 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 elevn.-
tion of 350 feet 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 lowei·. 

In Thetford, in the areas no1·th of the Quebec Central Rail way, are Scrpentfine 
nreu.s o 

several outcrops of serpentine. These have only lately been examined Tb.etford. 

for asbestus. Among them may be mentioned lots 16, 17 and 18, 
range JV, 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, rn.nge V, and in range XI, Broughton, 
from some of which asbestus has been reported, but not in quantity 
sufficien t as yet to be of economic value. These areas might eaHily be 
tested with the diamond drill. 

The Broughton Mine, on lot 14, range VII, Broughton, has been B1:oughton 
m1ne. 

worked to some extent during the past two yearr:;. I visited it in 
Septembel' 1887, and found it to be somewhat diffc1·eut from tbe 
other a!'c::ts at Thetford and Coleraine. The vein is at the contact 
of the sel'pcntine, with blackish slates, which in places have a gl'eyish 
or purple shade, and contain bands of hard bluish-grey qun.!'tzitc of 
the Cambrian series thickly veined with quartz. The vein is overlaid 
in places with smipstone of good quality, from ten to fourteen inches 
thick, with which the asbestus seems 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 decreases at the 
bottom of the workings, which are some 62 feet down, to two or three 
inches, :ind becomes irregular, at times splitti11g into mnny fine strings 
disseminated thl'ough the serpentine, 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° K to true meridian; soap­
stone forms the banging wall of th e vein. The mass cf the serpen­
tine which lies to the west was carefully examined at scveJ"al points, 
but only in one place, about 150 feet in ;·ear of the openit1gs, were small 
strings of asbestus of one-fomth to a half an inch seen. .M:uch of the 
fibre in the north slope appeared to be stiff and harsh and not of 
good quality, while other portions were beautifully silky. The serpen­
tine of this place resembles in · character that near St. Sylvester and 
along the Chaudiere. 
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Probable cause The cause of the great difference in quality of the fibre from diffe1·ent 
of difference B L Th £' d in quality points, more especially comparing lack ake with et1or , hm; long 
of tibre. b f h · d B een a source o ern1 uiry among t e mrnc own ers an managers. y 

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 Thetfol'd, yet this can scarcely be taken as con­
clusive, since at tho Reid mine, now Wel'thcim 's, 300 fee t or so higher, 
much excellent fibre ii; 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 fib!'e at the surface, especially 
where fire has passed, is always harshe1· than that from lower depths, 
owing to the loss of a c<wtain percentage of tho contained wate1·; and 
it has been suggested. that a more likely reason for the difference in 
quality may be the dehyd1·ation of the a8bestus by the action of the 
intrnded diorite or granulite, which at certain points in the Bl ack Lake 
district occupy a considerable area. lf the soft, silky fibre bo placed 
on the fire, it speedily changes its cha1·aoter and becomes harsh and 
brittle. 'fhe se1·pentine, near the contact with the granite vein;; or 
masses, is often very considerably shattered, as though the presence 
of the granite haa exercised a marked influence. 

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

Map of The map of the asbestus region, accompanying this Report, hat< 
asb estus arens. b .1 d . . l f . . een comp1 e prrnc1pa ly 1·om ou1· own surveys, using the hoe of 

the Quebec Central Railway, which has been kindly furni shed us by 
the Department of Public Works, Quebec, for a base line. All the 
mines at present in operation in the dis tricts of Thetford, Coleraine 
and Wolfostown are indicated on it; but in the attempt to place the 
lines from the Crown Land plans, so many disc l'epanoies were found 
in tbe several surveys available, that the designation of these on a plan 
certified. by the office was found impracticable. A thorough r e-survey 
of these areas is of the greatest importance, since lands which now 
have a comparatively small value. may in a ve1·y 1:;l10rt tim e be 
valued at very large sums. In regard to the areas of Belmina, 
\Volfostown and Danville no late returns are to hand. At Bel­
mina nothing has been done during the past year, the force there 
employed being transfened under M:i:. Carte1· to the now Bell Company's 
property, nea1· Black Lake. Exploratory work bas been going Oil 

during the past year along the great ridge north of Breeches Lake, but 
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nothing definite as to result~ has been received, although such informa-
tion has been promised. The Danville mine bas been working with aDanville mine. 
roouced force, though at last advices from the M:anagel' the output was 
incl'easing and the prospects more favourable. During tho past season 
207 tons were taken out. 

Soapstone.-Many deposits of this mineral occut' in Broughton, but 
the quality il:l 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 )fine, where from the lower 
asbestos working:> a very good qu:i,lity of the soapstone is obtained 
The quarry at Belmina, formerly Cartei"s, now Fenwick and Slater's 
has also been shipping to various points. 

Mineral Paints.-Tho only locality in this section at which mineral 
paint was observed is that described in the Catalogue of Economic 
Minerals, Colonial and Indian Exhibition, London, 1886, at Ste. Anne 
de Montmorenei, where deposits of brnwnish and bl'OWnish-black iron­
ochre of considerable extent occur. 

Limestones are found at several points, but are not now burned to Localities of 
. D . . limestone. 

any extent, and the facility with which the udswell lime can be dis-
tributed has caused tho abandonment of some kilns. Among othel' 
places in Broughton whel'e the rock occurs and has been burnt, may 
be mentioned, top of hill half a mile east of West Broughton church, 
near the road. Limestone also occurs ou lots 3 and 4, range IV, 
Thetford, on land occupied by Joseph Onelletto, who has burned it. 
Nea1· St. Victor de T1·ing, on the road to St. Francis, a bed of limestone 
conglomerate has aloo 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. Further to the north in Mailloux, lots 30-
32, range N.W., along the road, there are several exposures of lime-
stone similal' to the last, and with the same association of black slates 
and g_uartzites. 

The deposit on the Chaudiere, between the Famine River and the St. George. 
village of St. George, has already been referred to under tho head of 
Devonian. These limestones have been burned for many years for 
local consumption, and ·wel'e at one time the chief source of supply fol' 
the upper Chaudiere district. 

Marble.-A considerable outcrop of deep red marble, veined with Colway 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 
Col way, 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 Lc\'it', pI'oduce a very du1·able 
stone which has been extensively used both in Quebec and Levis. The 
rock splits readily, and blocks of almost any required size can be 
obtained. Hard and more quartzose beds of the same formation occur 
at various points, and have already been described. The white grauu­
lite rock of Black Lake and 'l'hetford should yield a very handsome 
.and durable stone, but no attempt has yet been made to quarry it. 
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• • • oo • • • . ~'.A: ~: P..WZB. : g"ri1 g ~~ [ 

: : . ?l: .• ~8 : ~: ~·;=: ~ 
~ ~ • :::3 . tel' . ;:j 
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0 
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z t:=; 
::<! 
> 
> 
z 0 
Ul 
'"d 
l':I 
0 
;; 
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. ~ : • I . ~--· .. --~ 
: ~' . ,.. I I.C.ILcutting,l600_paces oelow the Lower 

"': 
;k: : -"k: 

.:.,1< -.0. 

: · Levis fcrr.v. Levis. Que .. p. 52K. 

I Road. from Levis to St. Joseph, Que .. -:{·. *. 

!/.:.: ....,. 

•"/: 'k: 

-~~ . 

:f:. 

.:::. 

"° Dirlvmo.,rnr•lus Zone, p. 52K . 
.,, 1150 yards West of Inst locality, Didym . 

Zone. pp. 52K and 52K. 

""I Cliff focing the foundry, Levis, p. 53K. 

"" J Outcrop at City '.Hall, Levis, Que., 53K. 

"' I Shales •srneiated with conglomerates 
near Cit.y Hnll. Levis, Que .. p. 54K. 

_,I Mouth of brook 11 miles-N.E. of Har-
lalrn Junct1on. I.C.R .. p. 55K. II 

~ I Snow-sl1-ed, cutting West of Hnrlakn 
.T unction. p. f>51<. 

~ 1 t.1uud or !Jrlettus, ::louth-West End, p. 
0 591;. 
~I Etcbemin River. Que., nm. below St. 
~ Ansel me. p. fi01c 
'""I Cmue Island, St. Lawrence R., Que., p. 

~ . . . ''° GIK. f 
*: · '· <:;;I St. Ansehne, Que.,Weston,1877, p.61K. 

·'k: 

~-·-·-· 

: -:i.-: 

-:~ : 

-·---------~-

~I St. Pn>chHI, Ruisscnude !'1'glise, 1-:C.H. 
~ cro~sing. p. G8K. 

--:;;'. I St. Berna;d, Que., Chaudiere R., p. 61K. 

-:-· <;;I St. ;Ilcl1clde Bellec-basse, Qu-;.:-~.-66K. 

~I ::Sotre Dnme du portage, Que., p. 68K. 

-.:_I 'l"irnmilesnbove ::<t..Nicholus, Que., pp. 
00 l~KnnrllGK. 
~I Five andahalf miles above St. .Nieboln.s, 
"' Que .. p. 16K. 

~I Ste. Croix, Que., N. of wharf, p. l71c. 

. . . . ~I Becnncour River, Que., p. 17K. 

. . . . -=7,;;-; \Pointe-Hux-Trembles, Que., p. 18K. 

: -:1.: -:~ :.-~ 'k ,,, . -.... -~I-Lorett~. Que., pp. 19K and 20K. 

-~------"' 1-Cbarlesbourg, Que., fifty yards N. of Cb., __ ._. _._. _ _: __ -_. __ . __ '..._:_.__' ___ ._ -- . . . . . . . . . . . . . . 
.... p 201<. •nd 1 mile We>t of vi JI age. 

. p. 2JK. 
·:< : '·' .:; ,,, . !:'RI Char e'bourg, Q., Templem1tn-'s -Quitrry, 

*; -~·, .,, 'i' · 1:;? I ben.uport, Que., Parent's Quarries, Mr. 
f:t. Cyr. 1888. p. 21" "nd 22K. 

. . . • : ·I:· :k:.<: !.::3 I Montmorency 1n~er,t1b?ve the-liridge, 
.---:----'--'---· ·--···---.. -.left_"t>_,,,nk,pJ>.Z·Kfic!l~_?3K. ___ --

: *: : · · .. · · : ; : ,,., · · ,,, . .,, ~I ~lonlll)Oreney R., Que., .Havine below 
--:-----. -. -,---· .-. . . .:__ -~tails, p._23K. . 
: -~': ''°I Montmorency R.1 Que.,• mouth of river, 

"' Lower point, p. 24K. 
"'I Montmorency Jf.~Que., belweensteps & 
= lower point. East side of gor~e. 
~-I-Below VictoriiLTIOtel. Point Levis, Que., 
~ nenr 'l'oll-1?at.e. p. 50K. 
<:» -1 llelow Victori!t J:iotcl. South Que., Que., 

-;---;-;---,---,---,.-,---'--:-::__7-:--:-'-:'__:__"--c:----'---'-:....:.-:--_:_____:__:_ ·--'--'----'-_:'~"'_L,,,.!i n b In ck :i.n d green 'h nl es. p. 50i< . 
.,, I Quebec City, between<Jrnnde Allee and 
"' New Drill Shed, p. 77K. 

: *·"': 'k: 'ic'i': ~-IQuebeo:cli.y. \)et\Veen St.Jo.hnMarket 
-:--:-:-:--:--'--7--':--:--'-7--'--:-:--.,.----''"-'--'----'-'----'----'--'----=-J_ nurl St. Pntnck St.. pp. 78. 19. and SOK. 

~ j C6tc d' Abrnham: Quebec City, p. SOK. ;,:: : :;:::1 

·1• *: gs I Chaudiere R.H. R. Bridge, Que., p. 57 K. 
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I: ·-:-:-:-·-:--"-;"-:_.--! I.C.R .. cutt1iil:-;-16'0 p-11cesbeiowthe Lower I 
: . : : : : : : '. Levis ferry. L~v1s,_Q~. p._~~---1 
, · . . . . I Rond l rom Levis to St. Joseph, Que., 
i.'.___:_· ____ . __ ._. __ ..:._ . .: : Nl Di<lymogrnptusZone, n.52r::. I . . . · · .. : w I 15;1\:trds1\~st. of Ja~t locality, Didym. 
. . . . . . . . . . . . . . . Zone, pp. o2K and li3K . 
. --.--·.-:--:-----:-.--.---.-.-.-,----:-1c1:ft:rac~ng the r~;;dry, Levi;,;. ~I 

: ""I Outcrop at City IT nil, Levis, Que., p. 53K. 
I . , 

"'I Shales ~1.~so~la.ted _w!th conglomcra.tes I nen.r Cit)' llnll. Levi"_. Qt1~ .. p~ 

!Hirn Junction, LU.IL, p. 55K. 
__, 11\1outh or brook H miles N. K of Har-'i 

.:-_-:_:_:_:_;_; ____ :·:-::: .. :-;,,jonehnlfmlieWe~tcfi"'tloc11lit.~.p.53K.! 
1:-: .--:·-~·:·:-: _--.-.· .·:·. : ,;I Snow-sh_<d cut_tcng West-ol Harlnfm-1 
. . . . . . . . . . . . . . . . . .Tunct1on, p voK. 

I:·:-~-:_:_:_:_: : .-: . : . : : : : . ~-, Is~fi~~ of-Orle,111s, South-We,t End~r:j 
I--------------------------·1 : . : : · ; . : : : : : : : ; : ; : ; ; :;:: j Etcbemin Ri' er, Que. ~1 rn. below St. 
. _._. _._. _._._._._.__. _. _._._._. _._. __ . ___ A_nselm-".:J>JI~-_______ _ 

: :_:_: _: :_. ~ : : :_: : : . : : : ~I c'61~~ Isln11d, St. L>1wrence H., Que., p. 
---.---·----------------------1 

_._._·_:_· . . . . . . . . . . . ;: ~ j St.Anselmo, Que., Weston, 1877, p.61". I 
. __ ._~;__·=·-: : :=:~~=:=:==)T~I&. B~;ZQ~~ .. ChRudiereR., ''· 66K. I . . . . . . . . ; ; ; ; ; :;; j St. Michel de Bellechasse, Que., p. 66R. i 
~-_-:·--:-~ ; :·-~: o; I ::,1. Ptt-<cbnl,Ruisseau del'Eglise, I.C.R. ,. 

I· . . . . . . . . . . . . . crOS.S.lllJ!, p. G8K. 

. . . . . . . . . :::; \Notre Dnme du Portage, Que., p. 68LC. 
---.-,---.-.-.-. -,-.-.--:;,; \Two miles nbove St. Nicholas, Que., pp. j 
. . . . . . . . . . . . .~:::.].::. 5:.:. K.::11:.:.ll:.;:d:_l:.;6:.:.K:.:.··-~---~~=---

-j Five and a. hnlf miles above St. Nicholas, 
•••.••. 0 Que., p._,1.::. G:.:. ":.· ----·-------

. ..,. · · ...,. .-.~.::-:-:·:~\-s-1 ·-c : Q "T r· ,_ r i~ 
j· . . . • . . . ": : : o e. ro1x, ue., 1-.. o wunr, p. tK. 

I:-_-: _-:-_-~---:-If__:_:~~'. :_;_: : <~--~ ! ~!ca11c~_u_r _Rin~ .. Q_u~., p. ;7": --: 
: : : : : -~::: ;:':: : : : : '. :,:( :.~: : : ~I Point-nux~'frembles, Que., p. l7r..::. ; 

I U->: ·1' i ''.' i i [ ;> .~, .,, '" J_LNl~oreUe, Que.,pp.19K nnd_20K_·-,--. __ ! 
I· ''"" \ Charlesboun;. Que., fifty )"Hrd~ N. ol Ch. ·I ;: ' -p.20JC,andlmileWe>tofvill"'l"e 
j: .:c . . '"-I Cha1 Iesb,.g, Que., 'i'emple.ma.n\-Qu11rry-;-I 

I. , . . . . . . . . . . : CJ• p. 21K. 

r .-.---,-;;;:---.-.-.--~: .-:--;;-r1f~~~~~~~1~~~.r;f~e~~-rz~~:mies:Mr~, 

I
.~::; -.:.-. :k; .;·:: .:::; · ~I Montmo1enc) Ri\ er, fl.b~ve the bridge, 

. . left bnnk. pp. 22K nnd t3K . 
; ; :,1;: :.~:. -~&5 \ M1111tmorency H., Que~, Haviae below 

I·· _. ____ theFulls.p.23K. 
1: . . '·'''""I Monlworency H., Que., mouth or river, I 
I. _. . . . o:.o I..ower point, p. 24K. 
:-:-:-: : : : · .::: ~ \ j)1ontmoren.cy J{., Qu~., be.1ween steps & · 

. . . . . . . . . . . . . . J,owcr point, East side of JZOrge. p. 
--,·-:-. ~ ---. ---:-:--~-:-::::I Below_ Victoria H1ric1: Pol1ii Levis·. Q"Ue.;" 

• • . . . . . r.0111 Toll-gnte . .,,r.:.:-...:fi'-"O"'K"' • ....,...~-...,.-~--
: w I l:lelow Victorin Hotel, Point Levi•, Que., 

"' in black nnd green shnles. p. 50K. 
~I Quebe_c.City. between Grande Allee-Mid 

New Drill Shed, p. 7;K. 
..,, . .,,. w \ Quebec City, between ~L Jolw Muket 
· ~ nnd St. Pntrlcl< St., pp. 78. 19, nnd SllK. 

~ j Coted' Abn.ham, Quebec Cit~,p~ilo;."-. 

'k: ·"/:: .. :/:. ·"ff: 

1% I Chaudiere n., R'J' I3ridge, t.\ue., p. 5<K-

·suIBSN.M.OJ; N"H:il:.L~Y:;r )t OZI 




