
lll.’.L. 144

IIS IM 11.6

6”

IMAGE EVALUATION 
TEST TARGET (MT-3)

23 WEST MAIN STREET 
WEBSTER, N.Y. 14580 

(716) 872-4503

Photographic 
Sciences 

Corporation

I.0 12 12 125
—- w 122 12.2

it 136
# 142 12.0

18 ‘ol“e “A*

4’0
2.,* •% 
c <8.• 4%

• •* c? 4



Canadian Institute for Historical Microreproductions / Institut canadien de microreproductions historiques

©1983O

CIHM/ICMH 
Collection de 
microfiches.

CIHM/ICMH 
Microfiche 
Series.

ve, J%% ,4>

e



□
0 Pages detached/ 

I—I Pages détachées

[~~TZShowthrough/ 
I—J Transparence

I

30X18X 22X 26X10X 14X

/
28X 32X16X 20X 24X12X

Only edition available/ 
Seule édition disponible

Coloured pages/ 
Pages de couleur

Covers restored and/or laminated/ 
Couverture restaurée et/ou pelliculée

Pages restored and/or laminated/ 
Pages restaurées et/ou pelliculées

Coloured plates and/or illustrations/ 
Planches et/ou illustrations en couleur

Coloured ink (i.e. other than blue or black)/ 
Encre de couleur (i.e. autre que bleue ou noire)

Bound with other material/ 
Relié avec d'autres documents

Includes supplementary material/ 
Comprend du matériel supplémentaire

Pages damaged/ 
Pages endommagées

Coloured covers/ 
Couverture de couleur

This item is filmed at the reduction ratio checked below/ 
Ce document est filmé au taux de réduction indiqué ci-dessous.

Covers damaged/ 
Couverture endommagée

Additional comments:/
Commentaires supplémentaires:

Coloured maps/
Cartes géographiques en couleur

Pages wholly or partially obscured by errata 
slips, tissues, etc., have been refilmed to 
ensure the best possible image/ 
Les pages totalement ou partiellement 
obscurcies par un feuillet d'errata, une pelure, 
etc., ont été filmées à nouveau de façon à 
obtenir la meilleure image possible.

Quality of print varies/ 
Qualité inégale de l'impression

L'Institut a microfilmé le meilleur exemplaire 
qu'il lui a été possible de se procurer. Les détails 
de cet exemplaire qui sont peut-être uniques du 
point de vue bibliographique, qui peuvent modifier 
une image reproduite, ou qui peuvent exiger une 
modification dans la méthode normale de filmage 
sont indiqués ci-dessous.

Cover title missing/ 
Le titre de couverture manque

The Institute has attempted to obtain the best 
original copy available for filming. Features of this 
copy which may be bibliographically unique, 
which may alter any of the images in the 
reproduction, or which may significantly change 
the usual method of filming, are checked below.

I 
i

Blank leaves added during restoration may 
appear within the text. Whenever possible, these 
have been omitted from filming/
Il se peut que certaines pages blanches ajoutées 
lors d'une restauration apparaissent dans le texte, 
mais, lorsque cela était possible, ces pages n'ont 
pas été filmées.

Tight binding may cause shadows or distortion 
along interior margin/
La re liure serrée peut causer de l'ombre ou de la 
distortion Ie long de la marge intérieure

I Pages discoloured, stained or foxed/
I C Pages décolorées, tachetées ou piquées

Technical and Bibliographic Notes/Notes techniques et bibliographiques



ata

31 2 1

2

3

21 3

64 5

ils 
lu 
lifier 
ne 
age

Maps, plates, charts, etc., may be filmed at 
different reduction ratios. Those too large to be 
entirely included in one exposure are filmed 
beginning in the upper left hand corner, left to 
right and top to bottom, as many frames as 
required. The following diagrams illustrate the 
method:

Un des symboles suivants apparaîtra sur la 
dernière image de chaque microfiche, selon le 
cas: le symbole —• signifie "A SUIVRE", le 
symbole V signifie "FIN".

Original copies in printed paper covers are filmed 
beginning with the front cover and ending on 
the last page with a printed or Illustrated impres­
sion, or the back cover when appropriate. All 
other original copies are filmed beginning on the 
first page with a printed or illustrated impres­
sion, and ending on the last page with a printed 
or illustrated impression.

The last recorded frame on each microfiche 
shall contain the symbol —• (meaning "CON­
TINUED"), or the symbol V (meaning "END"), 
whichever applies.

Les cartes, planches, tableaux, etc., peuvent être 
filmés à des taux de réduction différents. 
Lorsque le document est trop grand pour être 
reproduit en un seul cliché, il ast filmé à partir 
de l'angle supérieur gauche, de gauche à droite, 
et de haut en bas, en prenant le nombre 
d'images nécessaire. Les diagrammes suivants 
illustrent la méthode.

Les exemplaires originaux dont la couverture en 
papier est imprimée sont filmés en commençant 
par le premier plat et en terminant soit par la 
dernière page qui comporte une empreinte 
d'impression ou d'illustration, soit par le second 
plat, selon le cas. Tous les autres exemplaires 
originaux sont filmés en commençant par la 
première page qui comporte une empreinte 
d'impression ou d'illustration et en terminant par 
la de» pière page qui comporte une telle 
empreinte.

L'exemplaire filmé fut reproduit grâce à la 
générosité de:

Les images suivantes ont été reproduites avec le 
plus grand soin, compte tenu de la condition et 
de la netteté de l'exemplaire filmé, et en 
conformité avec les conditions du contrat de 
filmage.

The images appearing here are the best quality 
possible considering the condition and legibility 
of the original copy and in keeping with the 
filming contract specifications.

lure.

The copy filmed here has been reproduced thanks 
to the generosity of:

National Library of Canada

J
2X

_________

Bibliothèque nationale du Canada



[ 87 ] Trans. Roy. Soc. Canada.

By L. W. Bailey.

(Read May 23, 1888.)

IV.— On Nome Rdahonx behreen the Geology nJ Eaateni Maine and Nctn Brunsn'ick.

Is is now twenty-six years since the date of publication of Prof. C. II. Hitchcock’s 
Second Report upon the Geology of Maine, a work containing des riptions and accom­
panied by a map illustrative of the geology of those portions of the State which are adjacent 
to the Province of New Brunswick. It was at about the same time that, in this latter 
Province, a renewed interest in its geological structure and history was being awakened 
by a more careful study of the format ions exposed in and near the city of St. John, and 
the discovery of the remarkable flora and fauna which they contain. These discoveries 
were at that time made the basis of some interesting comparisons between the geology 
of St. John and that of south-eastern Maine, especially as regards the plant-bearing 
beds of the two districts, by Sir Wm. Dawson ; but it was not until the year 1868 
that, by the extension of the work of the Dominion Geological Survey to the Lower Pro­
vinces, anything like a systematic study of the actual border-region between the two 
countries was begun. With the progress of these investigations in New Brunswick much 
additional light was necessarily i brown upon the geology of eastern Maine, while actual 
examinations of the latter were from time to time made, when they seemed likely to be 
of service to a more correct appreciation of the geology of the former. In the year 1870 
the author, in conjunction with Mr. G. F. Matthew, read before the meeting of the Amer­
ican Association in Salem, a paper entitled, “ Remarks on the Age and Relations of the 
Metamorphic Rocks of New Brunswick and Maine,” in which, after a brief review of the 
formations identified up to that time in the Province, the extension of certain of these 
formations into the State of Maine was pointed out, and their bearing upon the probable 
age of other groups was discussed.

The formations regarded as thus common to the two countries were these, viz. :—
(1.) A series of coarsely granitoid and obscurely gneissic rocks, crossing St. Croix 

River in and about the town of Calais, and which were supposed to be of Laurentian age.
(2.) Red Granites regarded as probably representing altered sediments of Upper 

Silurian or Lower Devonian age.
(3.) Several bands of slates and sandstones, in part micaceous, which rested upon 

the granites, and were regarded as including both Silurian and Devonian horizons.
(4.) To these, finally, were to be added the Red Sandstones and Conglomerates of St. 

Andrew’s and Perry, containing a distinctively Devonian flora.
In these comparisons, however, only that portion of Maine bordering upon St. 

Croix River was included, the country north of the sources of the latter not having 
then been made, in New Brunswick, the subject of examination. Some years later, a

Sec. IV, 1889. 8.
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partial revision of the geology of northern Maine was made by Prof. Hitchcock in an 
article accompanying an atlas of Aroostook County; but this was based upon no new 
examination of the district, and in the main adhered to the views previously expressed in 
the report of 18G2. In 1878, an Atlas of the Maritime Provinces was also published by 
Roe Brothers, of St. John, in which the geology of the western frontier of New Bruns­
wick, in common with that of the entire Province, was summarized by Prof. J. Fowler, 
and represented in a new geological map, but like the publications previously named, 
this also was based upon observations previously made by others, and contained no new 
results of original investigation. More recently, observations of a more or less desultory 
kind have been made by various observers in and about Passamaquoddy Bay, by far 
the most important being those of Prof. N. S. Shaler, who in a preliminary report 
addressed to the Director of the United States Geological Survey, but published in the 
‘ American Journal of Science ’ (July, 188G), details the results of several months’ observa­
tions about Eastport and the adjoining bays and islands; such report, though only tenta- 
five, serving to add materially to our knowledge regarding the structure of the latter and 
the fossiliferous strata which they embrace. In the meantime, and at various periods 
between the years 1870 and 1887, the work of the Geological Survey in New Brunswick 
has been extended up the valley of the St. John and along the entire length of the Maine 
frontier, and some of the results and comparisons thus suggested have been made the 
basis of communications already published in the Transactions of this Society, as they 
have also been made the basis of a review of New Brunswick geology, by Dr. Ells, in a 
pamphlet published for private circulation in 1887. In the present year the last report 
and the last map relating to this region will be published by the Canadian Survey, 
and hence it would seem a lilting time in which to renew our retrospect, and, as far as 
possible, to correct or to extend the comparisons of twenty years ago.

The importance of these comparisons will be better appreciated when we bear in 
mind the peculiar position which New Brunswick holds, not only as regards the adjacent 
portions of Maine, but also as regards the entire State and, indeed, a large part of New 
England. Situated directly to the east and north-east of the State first named, the north- 
easterly trends, which here as elsewhere characterize most of the formations of the Atlan­
tic sea-board, cause these necessarily to pass directly from the one to the other, so that a 
correct determination of the relations of these formations in either country will go far to 
make intelligible the structure of that which adjoins it. Moreover, in the case of New 
Brunswick, it would seem that the disturbances and accompanying metamorphism which 
have so greatly obscured the geology of much of New England, have been much less 
severely felt, so that a much greater number of definite fossiliferous horizons may be 
identified; and the relations of other non-fossiliferous formations to these being deter­
mined, a key is furnished for the elucidation of regions in which the data available are 
less complete and satisfactory. The fact that, in many of these fossiliferous horizons, 
features are presented, which are widely different from those of the more westerly portions 
of the continent, and point to a closer affinity with those of Europe, adds further interest 
to comparisons of this kind, and suggests many interesting questions regarding the early 
geographical and physical conditions of eastern America, a few of which it is proposed to 
consider in the present paper.

The subject may, for the present purpose, be best considered by a review of the
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different formations as these successively present themselves, from south to north, along 
the international boundary.

At the point where this boundary turns northward from the Bay of Fundy, the coast 
line of the latter is extremely irregular, presenting in particular two deep indentations, of 
which the larger, Passamaquoddy Bay, lies almost wholly within the Province of New 
Brunswick, while the second, or Cobscook Bay, is wholly in the State of Maine. Both are 
themselves broken by numerous smaller indentations, but this is especially true of Cobs- 
cook Bay ; while between the two is what is practically a long, narrow peninsula, the larger 
part of which, known as Moose Island, and supporting the town of Eastport, is separated 
from the mainland only by a narrow channel. Across the mouth of Passamaquoddy Bay, 
and separating it from the Bay of Fundy, is a chain of islands, of which Deer Island is 
the most considerable, while oil'that of Cobscook Bay, but stretching eastward and partly 
overlapping as a parallel belt to that of Deer Island, is the still larger island of Campo 
Bello.

The geology of Passamaquoddy Bay was first worked out by the writer, in connection 
with Mr. G. F. Matthew and Mr. R. W. Ells, in 1870-71, at which time it was shown that 
this indentation is upon three of its sides, the eastern, northern and western, the latter 
including Moose Island, bordered by a series of hut slightly inclined rocks, of which one 
portion, the lower, was composed of siliceous slates and sandy shales, containing fossil 
shells, while the upper was to a large extent of volcanic origin, embracing diorites, 
with associated red and purple sandstones, amygdaloids and felsites ; both being at 
various points covered unconformably by the coarse red conglomerates of the Perry series, 
then regarded as Lower Carboniferous. Similar fossils were collected from Broad Cove 
and Shackford’s Head on the west side of Moose Island, and from the latter, as identified 
by the late Mr. Billings, the whole series, described in the New Brunswick reports as the 
Mascarene series, was referred to the Upper Silurian. At the same time the rocks of Deer 
Island, consisting largely of slates, with intercalated masses of diorite, and which, by a 
fold, were supposed to be repeated in Campo Bello, were found to lie unconformably 
beneath the Silurian and, from the evidence of facts seen farther east, were described and 
represented on the maps as Pre-Cambrian. Finally, of the smaller islands between Deer 
Island and Campo Bello, and which differ greatly among themselves, some were referred 
also to the Pre-Cambrian, but the larger part to either the Silurian or the Lower 
Carboniferous.

In his more recent examination of Cobscook Bay, Prof. Shaler also recognizes the 
existence here of two separate formations, which he designates respectively as the Cobs­
cook series and the Campo Bello series, of which the latter is regarded as lying immediately 
below the former. "While, however, the rocks of the Cobscook series everywhere yielded 
to him as to us an abundant harvest of fossils—those of some localities being of a distinctly 
Lower Helderberg type, while at others they were rather of the age of the Clinton and 
Niagara—the rocks of Deer Island and Campo Bello, after the most careful search, failed 
to yield any. The latter are, by Prof. Shaler, compared directly with the Cambrian system, 
and are said to nearly resemble the rocks of that age about Cambridge and Boston ; 
but when we recall what is now known of the Cambrian of southern New Brunswick, 
both as regards the persistency with which its peculiar features are retained, and the 
remarkable fauna which it yields, it seems hardly possible that this view can be a correct
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one. Until therefore more definite evidence is obtained to the contrary, it would seem best 
to adhere to the view adopted in the Survey lieports that these rocks are Pre-Cambrian, 
and presumably Huronian, being an extension westward of beds which traverse large 
portions of southern New Brunswick, and which are at various points overlaid by fossil- 
itérons Cambrian rocks. From the character of the rocks of the Cobscook (or Mascarene) 
series, Prof. Shaler infers that they were deposited, probably, at no great distance from 
land, along the eastern side perhaps of a ridge of Laurentian rock stretching up along the 
eastern sea board of America and separating the Silurian rocks of this region from those 
formed in warmer waters on the western side of the same ridge, and north-west to 
Anticosti. We shall have occasion presently to refer to this conjecture again. Finally, 
it is important to observe that the facts are such as to indicate that the Campo Bello and 
Deer Island rocks were subject to extensive elevation and erosion prior to the deposition 
of the Cobscook series, as this in turn was largely removed before the deposition of the 
rocks of Perry.

As regards the so-called Perry Group, although recognized by all as the most recent 
of the formations bordering Passamaquoddy Bay, considerable doubt has been enter­
tained with regard to its precise position. In its fossil Hora, so well described by Sir 
William Dawson, its aspect is undoubtedly Devonian, but to the other rocks of that sys­
tem as seen only a few miles to the eastward along the New Brunswick coast, it bears no 
resemblance whatever, while, both in the nature of the beds and in their relations to the 
subjacent formations, it does bear much resemblance to the rocks of the Lower Carboni­
ferous system which spread so widely over other portions of the Province. For this reason 
it was, in the Survey lieports and Maps, represented as a part of the last-named system. On 
the other hand, however, it differs from the latter in the total absence of the marine lime­
stones and gypsiferous beds usually found in connection therewith, and in this respect 
approaches more nearly a group of coarse sediments skirting the shores of the Bay des 
Chaleurs, and which have been there shown to be unconformably overlapped by the 
Lower Carboniferous or Bonaventure rocks. It is probable that in both instances these 
coarse red beds, though true Devonian, are to be regarded as representing the most recent 
portion of that system, and like the Catskill Group of New York, which they nearly 
resemble, constitute a transitional series between the two.

The great bulk of the Perry beds, their coarse character and their contained plant- 
remains are a further indication of the extensive erosion to which the region has been 
subjected ; while their intersection (at Joe’s Point, near St. Andrew’s and elsewhere), by 
dykes of trap, extending across Passamaquoddy Bay, shows that, as in earlier periods, the 
region continued to be'one subject to igneous overflows at least as late as the close of the 
Devonian age.

In passing northward along the western side of Passamaquoddy Bay, towards St. 
Croix River, the Perry rocks are found to rest upon a broad platform of granitic and 
syenitic rocks, extending, with few exceptions, almost to the town of Calais. Ou the 
eastern shore of St. Croix River they are more completely covered by Silurian rocks, 
but still rise into prominent hills, forming a portion of an extensive tract of such rocks 
extending eastward through Charlotte County, New Brunswick. These rocks, as seen in 
Maine, are regarded by Prof. Shaler as probably Laurentian. A similar view was also 
entertained and published as regards those of the Province (Report of Progress, Geol. Sur-
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vey, 1870-71), but as there was reason to believe that much of the granite found in this 
region was of intrusive origin, and of much later date, while the separation of the two 
was extremely difficult, it was thought best to represent them upon the maps simply with 
reference to their lithological aspects. It is the belief of those who have studied the 
geology of Charlotte County, New Brunswick, that in the great axis of crystalline rocks 
intervening between the Bay of Fundy and the central coal basin of the Province, both 
Laurentian and Huronian rocks exist, the former being represented not only among the 
syenitic and gneissic rocks which cross St. Croix River at and below Calais, but also 
in the limestones and associated beds which directly skirt the Bay at Frye's Island and 
L’Etang; while the Huronian, besides including the rocks of Deer Island and Campo 
Bello (with the southern half of Grand Manan), is also represented by bands of dioritic 
and serpentinous rock, flanking the granites and syenites on their northern edge in the 
vicinity of St. Stephen. The existence of these old and firm ridges and platforms of 
Pre-Cambrian rock in southern New Brunswick and Maine, during the deposition of the 
Silurian and Devonian ages, goes far to explain the contrast which these latter here 
exhibit, both in character, attitude and organic remains, as compared with those of the 
regions farther north, to be presently noticed.

We have now to consider the rocks which either cross or are nearly adjacent to the 
international boundary, along that portion of the latter which lies north of Calais and 
St. Stephen, extending thence to the frontier of Quebec. Through this extensive tract, 
including a distance of two hundred and fifty miles, the rocks which actually cross the 
border are, so far as merely lithological characters are concerned, mainly reducible to two 
principal kinds, viz., granite and slate, the first named forming a belt some twenty miles 
in breadth, which crosses St. Croix River just north of Vanceboro, while the slaty 
rocks occupy the areas respectively south and north of the latter. The general structure 
also would, when viewed as a whole, appear to be quite simple, the granite constituting 
an axis on either side of which the sedimentary beds are repeated in corresponding order, 
rising to and including the beds of the Carboniferous system. Nevertheless, great diver­
sity of opinion has existed, and still exists, as to the precise age of different portions of 
these slaty rocks, which, both in Maine and New Brunswick, have been severally referred 
to very different horizons. This uncertainty arises from various causes, but mainly from 
the fact that, the rocks being of very uniform character over extensive areas and through 
considerable thicknesses, the recognition of definite horizons through lithological differ­
ences is very difficult, while the fossils are but few and obscure, the slaty cleavage by 
which the beds have been everywhere affected having tended to obliterate them, as they 
have also largely the planes of sedimentation. The whole area has also been subjected to 
extensive plication and probably abounds with faults, the position and effects of which 
are not always easily ascertainable.

We may now consider somewhat further the different views which have been 
advanced as to the precise equivalency of different portions of these slaty rocks, beginning 
with those which, in New Brunswick, occupy the interval between the southern and the 
northern granite belts.

All observers, at least since 1862, have recognized here a division of the slates into 
two groups. These, in the Report and Map of Prof. Hitchcock were separated solely on 
lithological grounds—the one adjacent to the granite and presumably the older being
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designated as mica schist, while the other, forming the centre of a synclinal, was desig- 
nated simply as clay slate. The division in New Brunswick was similar, but in connection 
with both groups, fossils were obtained, those connected with the former, which was 
described as the “ Dark Argillite Series," indicating a Silurian horizon, while those of the 
latter, though obscure, favored the supposition that they were Devonian. This latter view 
also received confirmation from the fact that these rocks would thus be occupying their 
natural position directly beneath the Carboniferous system, around both margins of which 
they come to the surface. No reason for doubting this determination, as regards the Devon­
ian, has since arisen, but as regards the so-called dark argillites, while at first the view 
was entertained that they were wholly Upper Silurian, a question subsequently arose as to 
whether they might not also embrace still older or Cambro-Silurian strata. The rocks with 
reference to which, more particularly, this latter view was held are those which cross St. 
Croix River, north of Baring, and thence extend easterly through the parish of St. Stephen, 
in New Brunswick, to and beyond the settlement of Moore’s Mills, consisting chiefly of 
fine-grained gneisses, micaceous, garnetiferous and staurolitic slates, black plumbaginous 
schists, actinolyte schists and purple fine-grained micaceous sandstones ; but eventually 
the same view was extended to the whole of the “dark argillite" series, except such 
portions as could be clearly shown, upon palæontological evidence, to be Silurian. It was, 
however, at the same time stated that this arrangement was provisional, and it is still 
uncertain how much, if any, of the formation in question can really be regarded as older 
than the system last named. The facts which favor the general Upper Silurian age of the 
belt are those of its position directly beneath and in apparent conformity to the “ pale 
argillites ” or Devonian (the contacts, however, being vertical), and of a general resem­
blance, which it bears to the first-named group of rocks, as developed in some portions of 
King’s County, New Brunswick, and around Passamaquoddy Bay. On the other hand, the 
resemblance to the rocks which occupy a similar position on either side of the northern 
granite axis is still more marked; while in this latter case, it has not only been shown that 
the argillites in question are unconformably covered by fossiliferous Upper Silurian beds, 
but in places themselves contain fossils indicative of a Lower Silurian horizon. That the 
rocks of these several dark argillite belts, as seen (1) north of Baring and St. Stephen, (2) 
through the parish of Prince William, and (3) in Canterbury, New Brunswick, are essen­
tially alike, would probably be readily admitted by any one who directly compared them, 
and the view that they are the same formation brought up by successive geanticlinals has 
been taken alike by Gresner, Robb, Hitchcock, Hind, Logan, Ells and the present author. 
All these authorities have also regarded them in the main as older than Silurian, the two 
authorities first named considering them (together with the pale argillites or Devonian) as 
of Cambrian age, while by Hind and Logan they have been compared to the so-called 
Quebec Group. It should not however, be overlooked that at one point in New Brunswick 
(Rocky Brook, on Nashwaak River) in the very heart of the dark argillite belt, and at but 
a short distance from the granite, fossils indicative of a Lower Helderberg horizon were, 
some years ago, found by the late Chas. Robb, and more recently, in the same belt, but in 
its less altered portions, fossils which appear to be of Devonian type have been obtained, 
a few miles north of Fredericton, by Mr. W. T. H. Reed. Hence the same question arises, 
here as nearer the coast, whether, upon the evidence of these fossils, the age which they 
indicate is to be regarded as that of the entire belt in which they are obtained, or of any
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considerable part of it, or whether, on the other hand, the fossil-bearing bands are not 
rather to be regarded as portions of newer formations enfolded among strata really of 
much greater antiquity. The resolution of this question, upon which some further facts 
will presently be stated, is one of the most important problems still demanding the 
attention of those interested in New Brunswick geology.

It is necessary now to refer more particularly to the grounds upon which the rocks 
skirting the northern side of the northern granite axis are, in part at least, held to be of 
Cambro-Silurian origin. Of these evidences the first, that, of unconformability to the Silu- 
rian, may be seen anywhere along the line of contact between the two formations, and is 
evidenced alike by discordance of dip, by transverse progressive overlap, and by the com­
position of the conglomerates of the newer series. Within a lew miles of the border are 
beds of coarse end highly calcareous conglomerates, conforming to the Silurian succession, 
and filled with pebbles derived from the Cambro-Silurian rocks near by, and across which 
their trends would carry them. The evidence of fossils is at present confined, so fur as 
the western portion of New Brunswick is concerned, to the occurrence, first observed by 
Matthew, of linguloid shells in black calcareous and siliceous beds upon the Beccaguimie 
River in Carleton County, and which have since been found to be associated with trilo- 
bites of the genera Harpes, Trinackas and others, indicating an horizon which is certainly 
Ordovician ; while in the north-east of the Province, in what are believed to be rocks of 
the same group, remains of graptolites, apparently Lower Silurian, were observed by Mr. 
Ells. To these facts it may be added that in the occurrence of bright green and red slates, 
such as occur near Woodstock and Newburgh, New Brunswick, and the association with 
these latter of heavy beds of coarse grey grit, similar to those of the Sillery formation, a 
general resemblance is suggested to the rocks of the so-called Quebec Group, as seen along 
the Temiscouata Portage Hoad, and the south shore of the St. Lawrence. It is not impro­
bable that the slates of Waterville, Maine, containing the so-called Nereiles, etc., may be 
a part of the same great belt.

It has been usual to regard the granites upon which the slates last described repose 
as being of Devonian age, chiefly upon the ground of their evident resemblance to the 
granites of southern New Brunswick, and the fact that pebbles, apparently derived from 
the latter, are abundant in the Lower Carboniferous conglomerates, while they are rare 
in those of earlier formations. In neither district, however, are the granites known to 
actually invade undoubted Devonian sediments, whereas such invasion in the case 
both of the Cambro-Silurian and Silurian, has been frequently observed. The Silurian 
conglomerates of the north also include both granitic and syenitic pebbles.

The line of contact of the Lower and Upper Silurian, referred to above, crosses the 
international boundary not far from the Monument at the extreme source of St. Croix 
River. From this point northward in New Brunswick, the admirable section afforded 
by the valley of St. John River, running parallel with and for a considerable distance 
actually forming the boundary, has, with a single exception (that of a narrow belt of 
Carboniferous and possibly in part Devonian sediments, a few miles north of Woodstock), 
failed to show the existence of any rocks other than those of the Silurian system. At the 
same time it was here, as elsewhere, found very difficult, owing partly to the comparative 
uniformity of the beds, partly to the general and excessive plication to which they have 
been subjected, and partly to the paucity of fossils, to determine with any degree of
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certainty either their order of succession, their thickness, or their exact horizon. In 
attempting io solve these questions it occurred io the author that some valuable 
information might be gained by instituting comparisons between the succession of beds 
upon the extreme southern and I he extreme northern edge of the general Silurian basin, 
the one being found on I he Beceaguimie River, in Carleton County, and the other on Lake 
Temiscouata, in the Province of Quebec. With a view at the same time to the more ready 
recognition of any Devonian strata which the region might contain, examinations were 
made in portions of northern Maine, more particularly in the region of the Fish River 
Lakes and that of Aroostook River, in both of which such Devonian strata had been 
represented as occurring. These comparisons proved unexpectedly interesting by show­
ing not only that large tracts of what had, in the maps of Maine, been represented as 
Devonian were in reality Silurian, but that, both in the character and succession of the 
beds, as well as in the associated fossils, these three widely-separated localities exhibited 
such a close parallelism us to leave little doubt of their essential synchronism. Some of 
the facts bearing upon these comparisons have already been given in the Transactions of 
(he Society, but more recently much further information relating to the same subject has 
been obtained, so that we are now in a position not only to correlate, with some degree 
of certainty, the several divisions of the Silurian system as seen through the extensive 
tract extending from Cape Gaspé to northern Maine, but also to compare the nature and 
origin of these several subdivisions with those of the same formation in southern New 
Brunswick.

Of the three localities to which reference has been made, the most interesting and 
instructive is that of Lake Temiscouata, and may well serve as a basis of comparison for 
the entire region of which it forms a part. As indicated in the sections given in the 
" Geology of Canada,” the strata here exposed full naturally into three great groups, the 
first consisting essentially of limestones, more or less pure, and abounding in fossils, but 
having at their base a considerable thickness of grey and white sandstones, with some 
conglomerate ; the second consisting largely of sandy shales, but having beneath them 
over 1,000 feet of coarse conglomerate (Burnt Point conglomerates), and at their summit 
heavy beds of coarse somewhat epidotic sandstones (Point aux Trembles sandstones), and 
thirdly, an apparently great thickness of very fine slates and sandstones, the latter 
occupying all the lower half of the lake, and spreading widely over northern New 
Brunswick. The attitude of these groups is as strongly contrasted as is their character, 
the rocks of the first or Mount Wissick division having but a low inclination (varying 
from 18° to 80°), while those of the second have a. much steeper, but at the same time very 
regular dip of about 60° to the southward, while those of the third, exhibit only a system 
of abrupt and complicated foldings. Actual contacts between the several divisions are 
not visible ; but from the circumstance that in all three the general dip is to the south, 
and further that the rocks at the hase of Mount Wissick rest directly and unconformably 
upon beds of the Quebec group, i w?., in the author’s first paper upon the subject 
(Trans. Roy. Soc. Can., Vol. IV) suggested that these were probably the lowest beds, 
and that those of the second and third divisions followed the order of their apparent 
succession. It was, however, at the same time stated that until a more complete 
examination had been made of the fossils collected, not only from Mount Wissick, but from 
Point aux Trembles, no definite conclusions upon this point could be reached. Since
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fhi ‘ ime, much more ample collections have been made and have been examined by Mr. 
Whiteaves and Mr. Ami, but with the result of showing that while the Mount Wissick 
rocks, as had been supposed, are in the main decidedly Lower Helderberg in age, those 
of Point aux Trembles indicate a lower horizon, approximating more nearly to that of the 
Niagara and Medina formations. This conclusion, which is confirmed by evidence seen 
elsewhere, is most important, for not only does it indicate that the order of succession of 
the strata in this vicinity is, as regards two nt least of its divisions, the reverse of what 
had been supposed, but that a great physical break, accompanied by unconformity, exists 
here between the lower and upper half of the Silurian system itself. Further, from the 
position and low inclination of the Mount Wissick beds, and their entire absence from the 
region west of Lake Temiscouata, it would follow that the entire mass of this group, of 
nearly 600 feet in thickness, has been completely removed from an area of great extent.

Taking now the rocks of the Temiscouata section as the key to the Silurian system 
of eastern Quebec, no difficulty is found in identifying the rocks of Mount Wissick with 
those described by various observers between the latter and Cape Gaspe. Thus, the pecu- 
liar white sandstones, which form so conspicuous a feature at the base of the eminence 
named, though apparently wanting in the typical section at Cape Gaspé, are readily 
recognizable at many other points in the Gaspé Peninsula, such as the sources of the Chatte 
and Matane Rivers, at Luke Metapodia, Grand Metis River, the Valley of the Neigette 
and Rimouski River, and in each instance are directly overlaid by a great body of 
limestones, of which the fossils in the lower part belong to the upper portion of the 
Niagara formation, and from this range up to and through that of the Lower Helderberg 
Group. They also rest, as at Mount Wissick, directly but uncon form ably upon the rocks 
of the Quebec Group, with no trace beneath either of the heavy conglomerates of Black 
and Burnt Points, or of the fossiliferous slates and sandstones of Point aux Trembles 
and Tuladi River. On the other hand, in a westerly direction, while these inferior 
beds may bo followed for several miles from Lake Temiscouata, the higher calcareous 
members in turn disappear, being apparently cut off abruptly in the eminence of Mount 
Wissick. The ihird or slaty division of the system is more persistent, and may be seen 
with essentially the same characters on Metapodia River, on the Patapedia, the Quata- 
wamkedgewick, the Restigouche, the Madawaska and the upper St. John. Over these 
extensive areas, the position of the beds is usually that of broad and low undulations, 
but in places these are replaced, and often quite abruptly, by a high dip or by sharp 
and complicated foldings. Very similar rocks, with similar variations of attitude, are 
also spread over a large part of northern New Brunswick and Maine, where their soft and 
highly calcareous character, combined with a strongly developed cleavage, have deter­
mined a district remarkable for the depth and productiveness of its soils. Here, however, 
in connection with the movements to which reference has been made, there are a few 
points in which strata resembling the inferior beds of Lake Temiscouata are brought to 
the surface, and are found to contain a similar assemblage of fossils. Oue of these is near 
the mouth of Siegas River in Victoria County, New Brunswick, and directly on the 
border, where a nearly vertical series of strata consists in part of conglomerates, holding 
(like those of Burnt Point on Lake Temiscouata) pebbles of limestone, serpentine and 
jasper ; in part of hard grey sandstones, holding besides Orthis and Strophomena (S. rhom- 
boidalis) a Zaphrentis resembling a form found in the Point aux Trembles sandstones, and

Sec. IV, 1889. 9.

MAINE AND NEW BRUNSWICK.



66

,

thin beds of limestone. Through the latter, which are quite peculiar in having the thin 
layers of which they are composed, not only separated by thin shaly partings, but 
divided across the layers into numerous partly separated blocks, as b ugh disjointed by 
the pressure to which they have been subjected, this locality is easily connected with 
another, in which a similar association of strata may be seen, viz., that of the Aroostook 
Ki ver between Ashland and I’resqu’isle. Here again, a series of coarse conglomerates, 
carrying fragments of serpentine and jasper, in addition to a variety of metamorphic and 
igneous rocks, is succeeded ty heavy beds of sandstone, somewhat dioritic and vesicular 
in aspect, and these by slates holding limestone layers in every way similar to those of 
the Siegas. In the sandstones, besides carbonized vegetable remains, are impressions of a 
coral, resembling Favosites, a Bryozoon, probably a Callapora, Orthis, Strophomena rhomboi- 
dalis, Rhynchonella, Spirifera (like S. radiala, Sow.), Airy pa relicidam, Lin., and Cornulites 
(like C. Jiexuosns, Hall)—the whole indicating an horizon about that of the Niagara 
formation. Similar conglomerates and sandstones are widely spread over northern Maine, 
and in the reports upon that State have been regarded as Devonian, but there would now 
seem to be but little doubt that they are the equivalents of the Burnt Point and Point aux 
Trembles rocks of Temisoouata Lake, and, with the latter, hold a position which is quite 
low in the Silurian system. In the same portions of Aroostook County, Maine, the higher 
members of this system are again represented by limestones, and are remarkable for the 
number and fine preservation of the organic relics which they hold, the well known 
beds of Square Lake or Lake Sedgewick having yielded not less than forty-two species, 
mostly new, while similar beds near Ashland are but little less prolific.

Finally, on Beccaguimic River, in Carleton County, New Brunswick, and on the 
extreme southern edge of the great Silurian tract of that Province, strata are again met 
with, which, though highly disturbed, exhibit much the same aspect as those which have 
been described, with similar relations and organic remains.

It will now be of interest to institute a comparison between the succession of Silu­
rian rocks as thus made out in northern New Brunswick, Quebec and Maine, with the 
succession of the regions nearer to the Bay of Fundy.

In so doing, one of the first facts to attract attention is the almost entire absence, in 
southern New Brunswick, of the great belts of limestone which constitute so marked a 
feature in the north, and more particularly in the Province of Quebec. Indeed no un­
doubted equivalents of these Lower Helderberg rocks are known to occur in the former, 
though apparently met with, to a limited extent, in south-eastern Maine, as observed by 
Prof. Shaler. On the other hand, between the lower members of the system in the two 
cases a very striking parallelism may be drawn. Thus, taking the section afforded by 
the Mascarene peninsula, in Passamaquoddy Bay, as typical of the southern coastal 
region, the grey felspathic and siliceous slates, which constitute its first two divisions, 
apparently find their counterpart in the great body of slates, often also highly siliceous, 
which border Lake Temisoouata between Burnt Point and Point aux Trembles, already 
described as holding a fauna low down in the Silurian system. With the conglomerates 
of Burnt Point, the latter a local accumulation, they may be regarded as the probable 
equivalents of the Oneida, Medina and Clinton Groups of New York, of Divisions II and 
III of the Anticosti series, or of Groups B and B1 of Arisaig in Nova Scotia. Division III 
of southern New Brunswick consists of sandstones, of greenish and purplish colours and
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more or less amygdaloidal ; and similarly, in the north, the beds of Point aux Trembles, 
on Lake Temiscouata, with their supposed equivalents on Siegas River, New Brunswick, 
and on the Aroostook, in Maine, occur in similar relations and present much the 
same aspect, including in both instances the occurrence of much comminuted vegetable 
matter. Division IV of the Mascarene section, consists of red and green slates and sand­
stones, with diorites and felsites, and so, again, similar rocks are found in this position 
at Cape Gaspé, Cape Chatte, Metapedia Lake, Rimouski, and near the base of Mount Wis- 
sick. The felsites and associated trappean rocks of Aroostook County, Maine, as well as 
those of Restigouche County, New Brunswick, may possibly represent this and the suc­
ceeding division (V) ; but the facts at present known, rather favor the idea that the former 
are Cambro-Silurian. The absence of the higher members of the system in southern New 
Brunswick may be accounted for upon the supposition that the barrier of Laurentian 
rocks, alluded to on a former page, as extending along the coast subsequently to the close 
of the Archæan age, continued to exist in Silurian times, and that while, in the north, 
the later half of the Silurian age was a period of subsidence, in the south it was chiefly 
one of elevation, excluding the access of pure sea-water, and hence, of such forms as are 
dependent on its presence.

Of other strata observed in northern Maine and New Brunswick, it. is more difficult 
to speak with confidence, their stratigraphical relations not having been fully worked out, 
and fossils being as yet wanting. Of these the most important consist of a mass of fine 
grained slaty felsitic and siliceous rocks, associated with dioritie and amygdaloidal sand­
stones, quartz-porphyries and agglomerates, which appear to stretch in parallel belts 
across a considerable portion of Aroostook County, and in places rise into prominent hills. 
One of these belts is conspicuously exposed about Churchill, Umsaskis and Spider Lakes 
on Allegash River, and apparently extends thence past the head-waters of the Aroostook, 
forming the Aroostook Mountains, and eastward to the Valley of Fish River, separating 
the Silurian basin of Square and Eagle Lakes from that of Ashlaud and Presqu’isle ; while 
a second, as yet only seen at a few points, lies to the south of the latter, here including 
the steep and conspicuous conical peak known as the Haystack. No fossils have yet 
been observed in the slates of this group (referred to in the Maine reports simply as trap­
pean rocks), and we are hence without definite proof of their age, but the nature of many 
of the pebbles in the Silurian conglomerates would seem to indicate that the former was 
the source from which these were to a large extent derived, while there are also points in 
which conglomerates, apparently Silurian and similarly constituted, have been seen to 
rest unconformably upon the siliceous and felsitic rocks. On the other hand, these latter, 
in their line-grained flinty texture and banded aspect, as well as in their dark purple to 
black colours, recall the similar beds which, in southern New Brunswick, mark the base of 
the Silurian system. If really more ancient than the latter—as seems most likely,—their 
true position is probably that of the Cambro-Silurian formation, to some portions of which 
they also bear much resemblance. The same remarks will also apply to a series of line 
grained micaceous and gneissic sandstones and slates, of dark purplish and lilac colours, 
which accompany the beds above described on the Allegash River. These latter are 
peculiar in being filled with imperfectly developed crystals, apparently of staurolite, 
and are quite similar to some of the beds referred to on a former page, as occurring 
along the course of St. Croix River, both near St. Stephen, and again in the western
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part of York County, New Brunswick. A further examination of these doubtful beds 
is greatly to be desired.

Of true Devonian, none is known to occur in the immediate vicinity of the frontier, 
unless it be a small band of dark grey and reddish conglomerates and shales, holding 
remains of Psilophyton, which crosses St. John River, a few miles above the town of 
Woodstock. While, however, as has been stated, much of what, in the Maine reports, has 
been described and mapped as Devonian, is now known to contain a fauna quite low 
down in the Silurian, the determinations of Mr. Billings of the collections submitted to 
him would appear to indicate that strata bearing true Oriskany forms do occur at various 
localities (such as Parlin Pond and elsewhere), in the northern part of the State, while an 
outlier of similar age has been observed by Mr. W. McInnes, near the head of Tobique 
River in New Brunswick.

Upon the roads leading south from the town of Presqu’isle, in Aroostook County, and 
not far from the border, ‘he Silurian rocks are unconformably covered, over a small area, . 
by a series of bright red and rather soft sandstones and conglomerates. It is possible that 
these may also be Devonian, the equivalents in that case of the beds of Perry, but in the 
absence of fossils it seems altogether more probable that they are Lower Carboniferous, 
representing the very similar beds of that age, which occur in a like position in the val- 
ley of Tobique River, in New Brunswick. The absence, so far as known, of strata of 
like age and origin from points further westward in the State of Maine, would appear to 
indicate that the area of marine submergence in the later Devonian and Lower Carboni- 
ferons ages, the westward extension of the great St. Lawrence or Acadian Basin, had its 
western limit not far from the boundary line now separating New Brunswick from the 
United States.
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