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ALFRED R. C. SELWYN, C.M.G., F.R.S., LL.D., &c., 
Director of the Geological and Natural History Surrey of Canada. 

Srn,- The following report is based upon obset"vations made by the 
authors, with the assistance of J. W. Bailey and W. H. T. Reed, during 
portions of the summers of 1886 and 1887, in Northern New B1·unswick 
and a.djacent areas of Maine .and Quebec. 

It also embraceR a summary of the facts, ascertained from a general 
review of the en Lire Silurian system in this section of the Dominion, 
including its es:tent, its order of succession, and its relations to the for
mations which lie below and above it. 

The map intended to accompany the present report, and represent
ing the geology of portions of Madawaska county, .New Brunswick 
and Temi:>eouata county, Quebec, is in the hands of the engraver, and 
will be issued when completed. It is Sheet No. 17 N.E. of the series 
-0f maps on a scale of four miles to an inch, and, as regards New 
Brunswick, is the last but one of the series. 

A tabulated list of the fossils of the region is given in the form of 
an Appendix by H. M. Ami, by whom the lists of fossils in the body 
-0f the repol't have also been prnpared. 

The thanks of the authors are due to the Managel'of the New Bruns
·wick Railway for the continuation of coul'tesies extended since the 
-c ommencement of the survey. 

Respectfully yours, 

}'REDERIC'l'ON, N .B., February, 188~. 

L. W. :BAILEY. 
WM. McINNES. 



REPORT 

OF 

EXPLORATIONS AND SURVEYS 

IN PORTIONS OF 

NORTHERN NEvV BRUNS\VIOE~ 1 

AND ADJACENT AREAS IN 

QUEBEC, AND IN MAINE, U.R. 

The areas to be described in the present report lie to the west and Region 

'ilorth-west of that described in last year'::; report, and correspond to described. 

portions of two sheets of the New Brnoswick and Quebec series of 
:geological maps. In the one of these sheets (No. 17 N.E.) the district 
represented is limited to that small portion of New Brunswick which 
'is included between St. John River and the Quebec boundary, while 
that of the second (No. 18 S.E.) lies immediately north of and is con
tinuous with the latter, embracing, in addition to a very small part of 
New Bmnswick, a considernble portion of the county of Temiscouata, 
in the province of Quebec. 

Owing, however, to the very peculiar position and relations of tho 
:geographical and political boundal'ies in this region, which gives to 
that portion of N cw Brunswick embraced by it, the form of a long, 
narrow wedge, enclosed between Quebec on the one side and the state 
-0f Maine on the other, and having fo1· a conside1·able distance a width 
-0f fifteen 01· twenty miles, a study of the geological features has neces-
sarily included an examination of the adjacent areas. In the case of Adjacent a.rea.s 

the state of Maine, this has been found especially serviceable, as in ~a~~:.bec a.nd 

·connection with the nume1·ous skeams and lakes which, in the county 
of Aroostook, are tributary to the St. John, ample and unusual facili-
ties are afforded for the study of the rock fo1·mations there met with, 
.and which in their noi·th-eastward extension ente1· and traverse New 
Brunswi0k. On the other hand, the character and relations of the 
Silurian rocks about tho nol'thern bounda1·y of New Brunswick 
·Cannot well be under1'tood apart from their representation in the adja-
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comparison cent portions ofQueber, and mol'e particularly as revealed in the sec-
~eii~~~~er tions made respectively by the Metapcdia River and Lake Tcmiscou

ata, with the intervening streams. l?or these reasons, and with a view 
to bringing together, for compariRon, all the available data re
lating to the succession and relations of the Silurian system in this. 
:;ection of the continent, the observations to be given have been extend
ed considerably beyond the limits ''of the two map sheets to which 
reference has been made. For ~similar reasons, little account is taken 
in the following descriptions of eithet· the intel'provincial or interna
tional boundai·ies by which the '.region is traversed. The geology of 
only those portions, however, which are included within the terri
torial limits of Canaclri is represented in the accompanying maps. 

Topographical 
feature~ . 

The topographical features of the region under consideration are· 
deserving of brief notice, not only as being in themselves somewhat 
remarkable, but also as bearing on the adaptability of the country for 
.;ettlement, and as h elping to elucidate its geological structure. 

st. John River i\Jost noticeable, probably, among these features is that connoctecl 
fri~~l1rie~. with the position and course of the St. John River and its tributaries. 

St. Francis 
River. 

Bis Black and 
Little Black 
Rivers. 

Alleguash 
River. 

Trlhut1tries 
below the 
St. Francis. 

Aroostook 
River. 

Jn no portion of its extensive drainage area does this river recei vc so 
many and such important affluents as here. Flowing north-easterly 
from its source in Baker J,ake, situated near the western frontier of 
Maine, and at a. distance, measured along the stream, of 460 miles from 
its month, it first reaches New· Brunswick at the mou th of the St. 
Francis, and thence fo1·ms tho international boundary to n point a few 
miles above the Grand Falls. Above tho St. Francis, which abo forms 
a part of the same boundary, and is a considerable stream, draining 
some important lakes, the main river has ali·eady received upon its 
northern side the waters of the Big Black and the Little Black rivers,. 
both sufficiently large to be navigabl e by canoes, while from the 
southern side it i:> similarly joined by the still more considerable stream 
of the Alleguash. This latter takes its rise in a very r emarkable system 
of Jakes, of which the most southedy (Lake Chamberlain) approaches 
so nearly tho head waters of the Penobscot, and is so nearly on a level 
with it, that by the erection of dams, much of the water, at one tims
tributary to the St. John, has been diverted, fot· lumbering purposes, 
into the first-named stream. Below the mouth of the St. Francis, the
principal tributaries of the St. John upon the northern side are the 
Madawaska and the Green River, to which may be added the Iroquois, 
the Quisibis, the Siegas and the Grand rivers, of less importance t.han 
the streams ti.mt named, but still la1·ge enough to be navigable by 
canoes. Even the Aroostook may properly be included hcl'e, for it 
drains the same Silurian basin, and has its origin in lakes but little 
removed from those in which Fish Rivet', the Allcguash and the Peno b-
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scot have thei1· or1gm. This close approximation of considerable Fish and game 
streams, fl.owing in diverse directions and often for great diRtnnces, is 
a very peculiar feature of the region, and, taken in connection with 
the comparatively unsettled character of the country which they drain, 
the beauty of the scenery, and the abundance of fish and game, has 
made the whole region famous among tourists and sportsmen. 

The lakes of the reofon already incidentally referred to are as Lakes of the 
b ' ' region. 

l'emarkable as the number and variety of its streams. In Aroostook 
county. Maine, they are exceedingly numerous, and of all shapes and 
sizes, but often so situated as to indicate that th ey are but isolated por-
t~ons of what were once continuomi and much more considerable basins. 
Of these, the most important, in relation to the present r eport, are 
those whieh form the sources of Fish River, and which, in the form ofFish River 
a chain, embracing Long Lake, Second or :M:ud Lake, Cross Lake, Lakes. 
Square or Sedgewick Lake, Eagle Lake and Nadeau or 1.:-pper Lake, 
uccu])Y a trough roughly parallel with the St . .John. This trongh in 
its east em cxtremi ty (in Long Lake) is not over seven miles 
distant from the St. John. ln Quebec, the lakes are less 
Jrnmcrous, but among them is Lake Temiscouata, tho most consider-
able of a.11 as regards both extent and depth. 'l'bis remarkable and fake 

very bcautifui sheet of watet• has a total length of twenty-four miles, 'l'cmiscounta. 
with a breadth varying from one to two miles, its genel'al form, as 
accurately surveyed by tho Geological Sun1 ey, being that of the 
lette1· L, with the longel' or southern arm somewhat irregularly sig-
moid. This longer limb, taken as a whole, has a course almost ex actly 
N.W. anq S.E., corresponding on the one side with that of the Mada-
waska and a considerable rJortion of the St. John, while on the other, 
an extension of the same line will be fonnd to coincide with that occu-
pied, at a distance of about forty-six miles, by the deep gorge of the 
Saguenay. The depth pf Lake Temiscouata is itself somewhat remark-
able, though less 80 than has been 80metimes repl'escnted, accurate and 
systematic soundings made over its different pot-tions showing that it 
varies but little from 220 feet.* 

As would naturally be expected, the hydrogl'aphic features of the Peculiar 
,:i. t . . t d . b d . t' t l d 'th d . t features . .,,1s net JUS escn e are rn 1ma e y conoecte w1 , an m par 
dependant upon, its orographic features. There arc, however, in these 
relations, many points which are somewhat peculiar, and cannot be 
readily accounted for, except by reference to the former ex istence 
here of conditions and the occurrence of operations somewhat different 
from those which now p1·evail. 

•In a note contributed by one of the authors to Science (Vol. VIII., No. 196) it is stated 
that the depth of th" lake is, in some parts, over 5~0 feet. The statement was the result of a 
return submitted by a person in our employ who \V!\S engaged to make the soundings, who had 
already made sc1·era.I in our company, nnd in whom we bad every reason to place confidence. 
Subsequent e:rnmimttions, however, revealed, to our great surprise and disappointment, tb:tt the 
work thus done, if done at all, was entirely untrustworthy. 
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Over the larger part of the area to which this report relates, the 
country is hilly, though there aro few elevations of any considerable 
altitude. In general, the eminences are in long, canoe-shaped ridges, 
with easily-fl.owing outlines, but thes~ are sometimes replaced by ser
rated crests, or, in the case of transverse river valleys, by bold escarp
ments. ln the southern part of the tract, Green River Mountain, not 
far from the mouth of Green River, rises somewhat abruptly from a 
comparatively low country, and eonstitutes a very prominent object in 
the landscape. There are also other noticeable hills along the middle 
and upper courses of the same stream, but it is not until we approach 
Edmundston that the country begins to acquire a really rugged aspect. 
It is here that the St. John is joined by its main tributary, the Mada
waska, and along both iotreams, the valleys which they occupy are 
bordered by a continuous succession of high rolling hills. In tbe case 
of the St. John, however, these, except within a few miles of Edmunds
ton, run parallel to the stl'eam, or cross it at very small angles (then 
usually determining the existence of rapids), while in the case of the 
Madawaska, its course i,:; almo!:it directly transverse to that of the hill 
ranges which border it, and which accordingly abut against it in bold 
and often craggy heights. Again, in the case of the St. John, the 
largel' part of the valley is occupied by the stream itself and its imme
diate flood grounds, only rarely expanding·to include any considernble 
extent of flat land; but on tbe Madawaska, tho stream, in its present 
state, occupies but a very small proportion of the entire valley, being 
rarely more than 200 feet wide, while tbe valley, whieh is nearly 
everywhere fl.at, is seldom less than a mile in width. The great trans
verse trough which is thus indicated is, at its northern encl, cont.inu
ous with that of Lake Temiscouata, but here the whole valley is again 
occupied by the hills upon either side rising abruptly from the lake, 
as they also sink with almost equal abruptness to great depths below 
its surface. In the case of Mt. Wissick or the Big Mountain, neal'ly 
opposite old Fort Ingalls, they rise almost precipitously to a height of 
550 feet, while at a distance of not over 100 feet from the base of the 
bluff, the depth of water is over 200 feet. 

From the features above described, as well as from others, such as the 
direction of glaciu.l strire, and the nature of the material occupying 
different p0rtions of the Temiscouata-Madawaska valley, it would seem 
as though the In tter were a great trough of sub-rcrial glncial erosion, 
having throughout, at one time, a depth at least equal to that of the 
existing lake, but which, with the retreat and melting of the ice 
eventually became to a large extent filled up. 

The nearly uniform and flat contom· of the lake bottom, its very 
gradual or progressive shallowing at tbe southern extremity, and the 
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-extensive deposits of clay ~hich occupy portions of tho valley of the 
:Madawaska, are all in accordance with the view here advocated. It Mt. Wissick. 

may be added, as bearing further upon the same theory, that while 
~it. Wissick, abutting, as stated, directly upon the lake, with a height 
of over 500 feet, is but a part of a ridge which, in an easterly direction, 
is traceable with equal prominence for a distance of ten miles or more, 
on the opposite or western side of the lake, though only a mile distant, 
no such correspond in.;· .1 !0 !ge is to be met with, nor any trace of the 
Tocks of the mountain, except such as form its basal beds. Finally, it 
may be mentioned that large boulder>', filled with fossil corals similar . 
to those of the limestones of Mt. vVissick, have been obsel'ved far dowu Erratics. 

the valley of the St. John, though no beds of similar character are 
known to occur anywhere in the interval. 

The evidences of glaciation about the shores of the lake arc abund- Glaciation. 

ant and varied, the surfaces of the slaty rocks which dip into the latter 
being everywhere smoothed, rounded, furrowed ot· stl'iated. Some of 
the effects are doubtless attributable to the mere pressure of the lake 
ice, but others are fat· beyond its roach, and must have been produced 
by an ice-stream ot· glacier, filling the valley to a much greater depth, 
and which at the same time ploughed deeply into its bottom. To the 
action of such an ice-stream or glacier, the origin of the valley is largely 
to be ascribed. The .course of the strire above the limits of recent ice 
action va1·ies from S. 45° E. to S. 60° E., the former corresponding with 
the axis of the lake itself, south of its principal bend. The uppet· part 
of the lake, which is very much shallower, corresponds in direction 
to that of the hills and rock formations which border it; but here 
another very peculiar feature presents itself in tho fad that the move-
ment of the ice, as indicated by the position of the travelled boulders, 
was to the north and north-east., rather than to the south. Thus above 
:Mt. Wissick, which occupies the angle between the two main limbs of 
the lake basin, the shores of the latter are strewed with blocks of all 
sizes, some of them six or eight feet in diameter, which are simply 
detached masses from the fossiliferous rocks of the mountain, and 
which must have been transported several miles from their parent bed. 
'This is in accordance with similar facts noticed by the authors on Lake 
:Yietapedia, and by Mr. R. Chalmers in other parts of the Gaspe Penin-
sula. 

Of other facts connected with the Post Tertiary history of the Tero is- Parallelism 
· · · h · · th h h. J k f h d · · of la,ke bll8ins. couata reg10n, it is wort not1crng at t e ot er a es o t e 1stnct 

do but repeat, though upon a somewhat smaller scale, the features of 
'l'emiscouata itself. Thus the chain of the Squatook Lakes upon one 
side and that of Cabano on the other, both tributary to Lake Temis
.conata, and almost exactly parallel to it, like it are situated nearly at 
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right angles or obliquely to the rock formations and are of exceptional 
depth. The same north-west and south-east trends are repeated in the 
valley of Baker Lake and Brook, in that of the St. Francis River, 
including Boundary and Glazier Lakes, still furtbe1· west in the course 
of the Big and Little Black rivers, and eastward of Temiscouata in 
the tributaries of the Green River and the Restigouche. 

The last feature which we shall notiee in this connection is that of 
the occurrence of Jrnmcs 01· horse-backs over some portions of the 
region. Of these, one of the most noticeable is to be seen in the vicinity 
ol' old Fort Ingall::i, aml for a short dis!ance constitutes the foundation 
of the thoroughfare leading to the latter. It is about half a mile ill 
length, and about thirty or forty feet in breadth at the top, ha.ving a 
somewhat sinuous coul'se, but a ~eneral trend nearly S. 20° E., 01· t.he 
same as that of the lake on whose shore it terminates. It i.~ composed 
chiefly of eoarse snnd and gravel, and t1·ave1·se::; a low flat tract which, 
in pal't, at least, i;; occupied by beds of clay. Otbe1· kamcs, but of less. 
marked charaeter, were observed at other point::;, especially a fowmiles 
above the mouth of the St. Fra.neis, on the :\faine side of the St. John. 

The soils of the d isti·ict under discussion aresimilar in origin, nnd hencfr 
simila1· in charactel', to those of the Silurian tracts furthc1· south, which 
have been described in earlier reports. They would seem, however, to be of 
les;; depth than the latter, as well a::; less calcareous, and hence Jess well 
adapted for p111·poses of agriculture. Along the valley of the St. John, 
there are many good farms, and excellent land for farming pul'poses is 
said to exist over large portions of thecountrydl'ained by the tributaries 
of Lhe St. John and Hcstigouchc rivers, but to the north of Edmunston 
aud in the county of Tcmiscoirnta, the country is so hilly as 1.o interfere 
materially with tillage operations, while the shortness of the season 
and tbe constant liability to destl'uetive frosts, are se1·ious drawbacks to 
the settler. The valley of tile Madawaska, it is true, is an exception to 
the generally hilly charactc1· of the region, but tbe sandy and clayey 
nature of the clepo:;its with which it is filled i~ equally unfavorable 
to its pt·oductiveness, and though farms al'C numerous, they are in. 
g-enel'al of inferior character. Tho whole of the count1·y east of Lake 
Temiseouata, and much of that west of it, is still in fores t, and is the seat 
of impor~ant lumbering operations. 

'rhe geology of the reg ion, to which this report relate:;, embraces, 
according to our pl'esent knowledge, only strata of Silu1·i:m and 
Ardovician 01· Cambl'o-Silurian age. As the prineipal portion, how
evel', of the area oceupied by the latter, which extends to the
shoro of the St. Lawrence, ha.s been only partially examined, and is 
still under discussion, it is not proposed to consider it he1·e, except so
fa1· as it comes in contact with the Silurian system; the pl'esent r eport 
is therefore essentially confined to the consideration of the latter. 
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The first f'ysternatic dcscri1)tion of the Silurian rocks in this j)Ortion Former repor•.s 
Geology of 

of America is that contained in the" Geology of Canada, 1803," whereCnnada, 1si;;. 

an elabcn·11te section is given of these rocks, as i:icen at the extremity 
of the Gaspe Peninsula, together with many details of thci1· distribu-
tion in other parts of that peninEula, a~ well as westward in the valleys 
of the Metapedia, Patapedia and Metis rivers, about Lake Tcmiscouata 
and above the upper tributaries of the rive1· St. John. 'Ihe section at 
Uaspe, which i:i unequalled in its extent and clearness of exposure, was 
justly rega1·ded as typical, amt the name of Gaspe series was applied to 
that portion of the strata thero exhibited, chiefly lim eston e::;, which 
was suppo5ed to reprosent the SilllJ·ian system, a,; distinguished from 
an ovel'lying ma.st> of sandt>tones (Gaspe sand,;tones), whieh were re-
garded as Devonian. Subsequently, a ful'thcr examination ofpDrtions of 
the Silul'ian district W••S made by M::-. Richal'clson (Report of Progress, fgh~q~ar<lson , 

186!.J), and numerous fossils were collei.:tecl by him as well as by E. 
Billings, 'l'. C. W eston a.nd other~. Still lato1·. in 1882-83 !lfossrs. EllB n,nd Low, 

. l~~~ 
Eilts and Low, of the geological corps, made ntlc\i tional observations in 
the interior of tho Gaspe peninsula, and the results are embodied in 
two repo1·t~, accompanied by maps :-;bowing the disLl'ibution of tbe 
formations, with large lists of fo~sil:<. In one of these reports, the 
fossils collected were rcgal'clecl a.s indicating that a considerable po1·tion 
of what hud been oonsi<lel'cd as t:\ilurian was in reality Devonian, but 
this view \V<ts sub$cquently abandoned. Finally, between the ycai·s 
1883 and the present time, the :rnthors of thb report, while pursuinµ: 
their investigations in Northern New llrunswiek, have nut only made 
numerous sections and earefol survey;; of the Silul'ian rocks ineluded 
in that province, but, by extending their obscrvation8 into the adjacent 
state of Maine, have obtained much valuable information regarding the 
Ruccession of the Silurian rocks. 'l'he results of these cxphrations, so 
far a:; they relate to tbe mere details of distribntion and lithological 
characters, have already been giveu in ,,;evci·al preceding reports, with 
accompanying maps, but, with the exception of two eornmunications Bn.iley in . 

made by one of tbe author,; to the Royal Society of Canadn, and pnb-Tr""'· R. "·" 

lished in it» Transactions, no attempt has been made to institute eom-
pa1·isons or to draw any general conclu.~ions. Jn the pre;-;ent repo1-t, it 
is our nim to summa1·ize the information now a\-ailable, in 01·de1· to 
show how for it confirms or modifies the results of earlier observers, 
and to indicate some of its bearings upon general questions of geo log i-
cal history. 
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Gaspe Peninsula. 

,..IJ.a.ipe section. As a basis of comparison, it will be convenient to give here a sum-

Thickness 
and age. 

mary of the succession, as revealed in the typical section of the Silu
rian rocks at Cape Gaspe. This, condensed from the Geology of 
Canada, page 391, is as follows:-

1. Grey limestones, in layers from six to eight inches thick, separated 
by greenish calcareo-argillaceous shale; the limestones abound
ing in fossils, including, among others, specimens referable to the 
followin~ genera ; Favosite~, Zaphrentis, Dictyonemo, Fenestella, 
otrophomena, Orthis, Rhynchonella, PentamcrttJ, Spirifera, Athyn:s, 
Atrypa, Cyrtodonta, lofodiolopsis, Amcula, Loxonema, Bdlerophon, 
Platyceras, Conularia, Ortlwceras, Dalmamtes, Phacops, Bronteus and 
BeiJrichia. 70 feet. 

2-3. Calcareo·argillaceous shales of red and green colors, with nodules 
and layers of limestone, and remains of marine plants. 260 feet. 

4. Grey limestones in thin beds, w"ith separating layers of grey calca
reous shale, and including about seven ft>et of limestone and lime
stone shale, of which the layers have been in part excessively cor
rugated and in part disrupted into fragments. Fossils less numer
ous than in 1. 2lJO feet. 

5-6. Grey or greenish calcareous shales or shaly limestones, sometimes 
arenaceous, with thinner beds of pure limestone. Fossils-Brachio
pods and trilobites. 680 feet. 

7. Grey nodular shaly limestones, .with some greenish calcareo-arena
ceous shales. The only fossils are one .resembling Spirophyton 
caudagalli, and Dalmanites pleuroptyx. 

The lowest beds of the above section rest upon black shales, which 
have been supposP.d by Prof. Lapworth to hold a position inferior to the 
rocks of P oint Levis, while thoso of its highest member nre succeeded 
by arenaceous beds, iibounding with fos~il plants and forming a po1·tion 
of the Gaspe sand.stone series, of Devonian age. Tho entire th ickness 
of the Silurian sediments, as given above, amounts to about 2000 feet, 
and thei1· age, collectively, is regarded as about that of the Lower 
Helderbcrg formation. The rocks of the inferior Niagara group, 
though abundantly repre-;entecl on the island of Anlic:osti, appear to 
be wanting here. 

Of the geology of the in tc1·ior of tho Gaspe pee insula, we do not here 
propose to speak, as we have no personal knowledge of its features, and 

Base of can add nothing to the information already given in the Geology of 
SHuriau h the Canada and the later repo1-ts of Dr. R. W. Ells and his associates. It 
.Sh1ckshock<. 

is, howeve1-, necessary to obsorvo that at several points along the Ron th 
side of the Shickshoek Mountains, notably at the sources of the Chatte 
and Matane rivers, the base of the Silurian system is represented by 
massive beds, from 50 to 70 feet thick, of white, quartzose sancli:itone, 
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often vitreous in aspect and speckled wiLh small, red, fetTuginous spots. 
They are dircclly succeeded by fossiliforous limestones, holding species 
similat· to those contained in the upper part of the Anticosti group, 
and the two are hence regarded as mal'ldng an horizon about that of Fossils 

the Niagara formation. Collections of fossils made by Dr. Ells and t<').1'if1~~ t ,. 
his associates, on the Scaumenac and Little Cascapedia rivers (Report 
of Progress, 1882-83-84), have also been thought to indicate a similar 
hol'izon. On the other hand, a consid<.'rable area of rocks occurring in 
the basin of the Casupscal River, and thence extending eastward to 
and beyond the Cascapcdia River, and which also formed a portion of the 
Gaspe l·imestono series, as originally defined, were found, by the same 
author, to contain numerous fossils, indicating their probable equiva-
lency with the Oriskany and Hamilton forma.tions of the Devonian 
system. P0:1 ... ont<>l -

T h b d . d' d l h S'J . d D , ogical evidence bus t e oun ary, as 111 icatc )etween t e 1 unan an evoman relied upon 

systems in this region, seems to have been determined upon palreonto-
logical grounds rather than upon the lithological and stratigraphical 
<:vidence, and the evidence w0tild also seem to afford some eoufirma-
tion of the view that the Oriskany is not only a transitional formation, 
but more nearly related to the Silu1·ian than it is to the Devonian sys-
tem. 

The first observations made by us bearing upon the geology of thi1' 
region were made during the season of 1888, along the course of the 
lvietapedia River, and about the lake of the same name, from which it 

flows. Metapcd''' 
The geology of the eastern side of Metapedia Lake, having been Lake. 

described in the geology of Canada, and represented in the published 
maps accompanying the report by Dr. Ells, need not be discussed here. 
Upon the western side, near the head of the lake, the lowest visible 
Silurian rocks are whitish sandstones, sometimes exhibiting a pinkish 
tinge or speckled with small red spots. As stated in "Geology 
of Canada, 1863," p. 414, these rocks arc undoubtedly tho equivalents 
of the similar beds on the l\iatane River, and, if the latter are correctly 
referred, would represent the upper part of the Anticosti group, or that 
of the Niagarn fot·mation. They may be seen at several points along 
the margin of the lake, and form the whole of an island near its 
sou them extt-cmity, but in most places they are concealed either by Fossils in 

overlying limestones or by drift. The drift contains numerous loose block~ .· 

and often large blocks of the while sandstone, from which the only 
fossils as yet found have been obtained. In a collection made about 
two miles above Cedat· Hall, the following fossils have been determined 
by Mr. Ami. 
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ZOOPHYTA. 

Crinoidal Columns. 

Zaphrmtis or Streptelasma, sp. indt. 
p1·essions of a Zaphrentis-like 
species described by Prof. Hall 
Palmontology of New York. 

BRACHIOPODA. 

Or this (?) sp. 

Several casts and im
coral, resembling a 
in the 2nd volume of 

Pentamerus oblongus, Sowerby. Numerous large casts, 
which show the position of the internal plates. 

GASTEl:tOPODA. 

Murchisonia, sp. 
Oriostoma, sp. Several casi>:i, which most probably belong 

to this genus, and resemble closely, depressed o;pecimens 
of 0 globosum. 

TRILOBITA. 

Lichas (?) sp. A fragment resembling the tubercul:lted 
test of a trilobite allied to Lichas, but not large enough 
to warrant accurate determination. 

The limestones, which may be seen to directlv overlie the sandstones, 
Fossils from h I b l . h d cl 'J' • b d ~ix miles abovo and w ic 1 are t emse ves qmte ar an s1 1ceous, are more a un ant-
Gedar Hall. Jy fossiliferous, and from beds of the latter, exposed in the_ large 

quarries opened during the construction of the Intercolonial Railway, 
six miles above Cedar Hall station, the following were collected:-

Cyathophylloid coral. 
Body-volution of a large gasteropod, perhaps of a Pleurotomaria. 
Halysites catenulatus. 
Crinoidal fragments. 
Strophomena rhom/,oidalis, Wilckens. 
Strophodonta vmistriata. 
Stroplwdonta Becki? Hall. 
Meristella sp., cf. .il-£. didyrna. 
Atrypa reticularis, L; very abundant. 
Platyceras sp. ind t. 
Oriostoma globosum, Scblotheim. 

The above-named fossils tend to confirm the idea that the beds con
taining them hold a position corresponding nearly, to that of the Niagara 
formation. It may be added that at the extreme northern end of the 
lake, as well as on the way to Sayabec, there are boulders, of a very 
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large size, of a grny conglomeralo, holding limestone pebbles in a sandy 
matrix. These contain large corals and bracbiopods of Silurian type. 
They repose upon rocks of the Quebec gl'Oup, and can hardly have 
travelled to any great distance, but the soul'Ce from which they 
were derived is not known. 

Alono· the entire western mal'gin of the lake the strata present low Strata on west 
o ' shore of 

undulations, the dip rarely rising above 8° or 10°, and no highei· beds Metavedin. 
Lu.ke. 

than those above noted are observed, but nea1· the outlet and along the 
course of the Metapedia Rive1· arn numerous sections which appear to 
belong chiefly to the higher members of the formation. They have 
not been examined in detail, but so far as seen, they appear to be quite 
similar to the sti-ata described in previous reports as covering such 
large areas in northern New Brnnswick and Maine. They consist, 
for the most part, of dark gl'ey, bluish-weathering, calcareous slates, 
which, however, occasionally include beds of fine-grained, calcareous 
sandstone, or, less frequently, thin beds of limestone. The strong and 
highly inclined cleavage planes by which they are everywhere inter 
sected, and the influence of the lattei· upon their weathering, gives rise 
to steep hills, mwrow defiles, and, in places, to a landscape eminently 
bold and craggy, suggesting the idea of a highly-disturbed region. 
The inclination of the strata is, however, in reality, usually quite low> 
and the same beds are undoubtedly several times repeated through the 
fifty or more miles of distance which the section covers. Com
pared with the section at Cape Gasp6, these strata would appear to 
appertain chiefly to Div. 5-6, but the fact that fossils of Devonian type 
occur in the valley of the Casupscull, as obsei·ved by Dr. Ells, may 
perhaps be regarded as indicating that the entire series is here repre· 
sented. As a basis of further comparison, we add here the following 
list of forms collected in the vicinity of Dalhousie, NB., and now in 
the cabinet of the University of New Bmnswick :-

Favosites basalticus. 
" Gothlandicus. 

Halysites catenulatus, L . 
Syringopora. 
Diphyphyllum. 
Zaphrentis. 
Fenestella. 
Stenopora. 
Orthis testudinaria, Dalman, or an allied species. 

" oblata, Hall. 
Strophomena rhomboidalis, Wilckins. 
Stroplwdonta punctul1jera, Conrad. 

Fo~sils froin 
Dalhousie, N.B. 
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Strrphodonta uaristriata, Conrad. 
Spirifera cycloptera, Hall. 
Atrypa reticularis, L. 
Cyrtina Dalmani; Hall. 
Rhynchonella vellicata, Hall. 
Athyris princeps ? 
Leptoccclia, allied to L. hemispherica. 
2v1egambonia, allied to .Zif. ovoides, Hall. 
Conocardiurn. 
Pleurotomaria, allied to P. labrosa, Hall. 
Euomphalus sinuatus (?) Hall. 
Dalmanites. 

The speeies above named were dete1·mined by Mr. Billings, who· 
regarded them as indicating the·horizon of the Pol't Daniel limestones 
of the nol'thern side of the Bay Chale11r, and as intermediate in age
between the Niagal'a and Lower Helderbel'g gl'oups. 

In conformity with the nearly horizontal attitude exhibited by the 
rocks along the western shore of Lake Metapedia, the country under
laid by the latter is also, for the most imrt, flat and relatively low. 
From the upper halfofthe lake, a similar, broad, fiat and often swampy 
tract stretches to the westward to and beyond the Metis River. Bor
dering this tract upon its southern side, and stretching in a direction 
about west-southwest, a ridge of hills is seen to rise into considerable 
prominence, forming part of the range of the Notre Dame Mountains. 
From the abruptness with which these hills begin, and their altitude 
a.nd boldness of outline, the idea is forcibly suggested that they are 
portions of an older series, or at least of harder or more highly dis
turbed strata than those which border them. Several attempts have 
accordingly been made to ascertain their true nature, but, even in the 
case of the steeper portions, these have failed so far to reveal any 
outcrops nor any debris other than that of the ordinary Silurian 
slates. 

The geology of the Metis and Patapedia rivers is given, in consider
able detail, in the Geology of Canada, p. 410; we had hoped to have 
re-examined this section, and to have made more ample collections of 
the fossils which it yields, but were prevented from so doing from the 
want of sufficient water in the Mefo; River. We, however, a.scended 
one of the tributaries of the Metis, the Musq uegegish, a stream. previ
ously explored, to a point not more than a mile from its sour9e in a 
lake of the same name. This lake itself is not far removed from the 
lakes at the heads of the Rimouski and Quatawamkedgwick rivers, 
and the information which it affords, in connection with that obtained 
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upon the lnst-namec\ streams, to be pl'esontly described, gives Lhc key 
to the character of it large tract, about which little was pl'eviously 
known. The rocks of 1he Musquegegisb, as might be infeJTed from its 
position, are much like those of the Metis, and are, in places, sparingly 
fossi I iforous. 

On tracing the northern bo!'der of tbe Silu!'ian tract to the west- StLndstones nt 

d h · d b . . b St. Gabriel. war , t e white san stones at the ase of the senes, which on t e 
)fetis are represented only by loose blocks, come again somewhat pro
minently into view near the eastern extremity of the settlement of St. 
Gabl"iel, and about half a mile from where the Rouge stream is crossed 
by the Tache road . The beds here dip S. 25° W.<20°, and are, as on 
Lake Metapeclia, directly overlaid by beds of dark blue limestone, 
forming together a series of low bluffs along the road leading around 
the eastern extremity of Mount Commis. The limestones <:ontain fos-
sils, but they are ncithe1· so abundant nor so well preserved as where 
the same bods come out a few miles to the westward, at the falls of the Neigette falls. 

Big Neigette River. This fall, about 100 feet in height, and the 
very similar one of th e Little Neigette, seventy feet, result from the 
singular abruptness with which the Silurian rocks terminate along 
their northern edge, forming an escarpment which constitutes a pro-Silurian 

. f' . h l d d h" h . 1 . "th cscm·µment. mment oature mt e an scape, an w ic. 1s party contmuous w1 
:Mount Comm is, and extends thence and to the westward for a di~tanoe of 
twcmty miles, terminating in the ridge of the Bois Brule, near St. Blan-
dine. The rocks of the N eigette Falls, which are partly limestones 
and partly limestone-conglomerates, are chiefly remaekable for the 
number and the large size of the fossil corals which they contain, the 
chain-coral (Halysites catenulatus) being especially abundant. The 
limestones are, to some extent, burnt for lime, but are not well suited 
for the purpose, being quite siliceous and impure. 'Their dip is S. 80° 
W.<1°-20°. 

On the summit and a!'ound the flank!" of Bois Brule :Mountnin, adrnir-BoisBrul.<.Mt. 
able opportunities aee affOJ"dod for the study of the strata of which it is 
composed, and which are here of more than usual interest. On the 
precipitous northern face of the mountain, the rocks arc chiefly hard, 
grey, calcareous sandstones, the continuation probably of similar beds 
overlying the limestone:> at the .Neigette Falls. They clip S. 47° E. < 
40°, and contain a few large corab, as well as crinoid stems and ribbed 
shells, but these are mostly poorly preserved. Ledges of similar sand-
stone abo form the summit of the mountain, but on the southern slope, 
looking towards Ste. Blandine, beds arn met with in which the organic 
forms are both more numerous and more perfect. One bed, consisting 
of a buff-weathering dolomitic sand-rock, is especially remarkable as 
containing little besides the remains of large Pentameri, the s1)ecies, 

z 
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though belonging to the section of which P. Knighti is the type, exhi
bits, nevertheless, specific diffe1·ences, and is apparently new. In a 
collection subsequently made, however, by one of the authors, from a 
light grey impure limestone, 8everal fine and very large individuals of 
what ifl undoubtedly the species last-named, were found associated 
with crinoidal and cystidean fragments, a Chonetes (or a :fo1·m nearly 
related thereto), a Merista (being a. young individual, eithe1· of jJf. sub
quadrata or M. princeps, Hal 1 ), and an imperfectly pl'Cserved Euomphalus. 
Mr. Ami suggests these strata may be the equivalents of the Aymest1·y 
beds of Great Britain, and perhaps of one of the zones called by 
the New York geologists Pentamerus limestone. A mile or so to 
the westward, still other fossiliferous beds appear. One of these is 
near the foot of the hill on the northern side, in the valley of Bois 
Brule River, and is a drnb-weathering, argillace0us and shaly lime
stone, from which the following fossils were obtained by Messrs. Ells 
aud Ami:-

Halysites catenulatus, L. 
Strophomena rhomboidalis, ·wilckens. 
Orthis, cf. 0 hybrida, Sowerby. 

" probably 0. calligramma, Dalman. 
" '· 0. Davidsoni, De Verncuil. 

Atrypa reticulari;;, L. 
Pentamerus, allied to or identical with P. oblongi1,s, Sowerby. 
Calymene Blumenbachii? Brongniart. 

Coral Another aml still more prolific locality occurs directly by the road-
cooglomerate . B · Cl b Th 
at Ste. Blandino side, about a quarter of a irnle south of Ste. lanchne rnrc •. e 

Fossils from 
Ste. Blandinc. 

ledges here, which dip. S40°E < 40° 50°, may be well called a coral con
glomerate, as they are higher in the series, and are literally filled wit~ 
fossils. .From them the following fo1·ms have been obtained: 

POLYP[. 

Fauosites Gothlandicus, Lamarck. 
Hal.lJsites catenulatus, I1. 
C'yathophyllum, cf. C. Pennanti, Billings. 
Syrinqopora retifonnis "? Billings. 

CRJ!'IOIDEA. 

Numerous fragments of Crinoids. 

BRACHIOPODA. 

Strophomena. rhomboidalis, \V"ilcken~. 
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Orthis i.:arica, Hall. 
'' ~p. indt. 

Rhynchonella rwcleolata, Hall. 
Spinfera cycloptera, Hall. 

<' ~p., C;f. S. sulca.ta, HisiHget·. 
Retzia or Trematospira, sp. indt. 
Atrypa reticularis, 11. 
J<ferista arcuata, Hall. 

" princeps, " 
" lrevis, " 

P ··ntamerus galeatus, Dalman. 
n. sp. 

Tentaculites sp., ind t. 
GASTEROPODA. 

ID .\! 

Euomphalus carinatus? Sowerby. A lal'ge form witl1 r1bscure 
mal'kingt<. May be E. rugr.elineata, Hall (24th Reg. 
Rep. p: 186). 

TRILOBITA. 

Acidnspis sp. indt. Hypostome. 
? Lichas " " 

The above we1·e collected by Prof. Bailey, and dotel'mined by Mr. 
R. ~f. Ami, who subsequently ndded the following:-

A stromatoporoid . 
Favosites, 'lp., with s mall col'allites. 
Syringopora, resembling S. junciformis, Hall. . 
I mpl'ession or cast of a scapular plate of a cystidenn allied to 

Caryocrinus. 

Owino· to fbe charactel' of the cr l'ound the 1)l'ecise relations of these Relation of 
"" t:> > the beds. 

several fossil-bearing beds are not easily determined. It is certain 
that t he roeks containing the species in the lis t lasLgiven are above and 
not far removed from tho beds which form the summit of Mt. Bois 
Brule, while those yielding the species enumerated on p. 18 l\I represent 
still lower beds. The white sandstones are not visible here, being 
probably concealed by the talus on the north side of the mountain, but 
they are desu·ibed in the Geology of Canada as seen on the Rimouski 
River. To the ;:;onth of the coral conglomerates, the exposures · 
:ll'e frequent, cnnsi:sting chiefly of grey calcareous and buff weathering §\~~'k1:~f~~'.'1 
sands tones, with .;ome limestones, which may be seen for several miles 
along tho rond !(:jading back from Ste. Blandine to the Tache road. They 
dip veny regularly S 40° J~ < 20°.-40°, and occasionally hold remains of 
cri no ids a i: ;l. ri \>bed shells. 
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(i/uatawamkedgwick and Rimouski ril:er.s. 

Northern edge From the Rimouski River at Ste. Blandine, six miles in a stl'aight lim; 
of the Silurian. from the shore of the St. Lawrence, the northern border of the Silnriar:. 

plateau bends rapidly to the south and west, and, as described in the 
Geology of Canada, is next prominently seen on Lake Temiscouata .. 
Between these two point:;, however, there is an interYal of fifty miles, 
and with a view of obtaining more accurate knowledge of the country 
separating them and of the formations induded in the interval, two 
traverses were undertaken, the one em bracing the section drained by 
the Rimouski and Quatawamkedgwick rive1·s (the latter a branch of 
the Restigouchc); and the other a simila1· section affoi·ded by tho 
branches of the Trois Pistol es and Tuladi rivers, the latter connectiug 
with Lake Temiscouata. Mr. Mclnnes, by whom these traverses wero 
made, thus describes the facts observed. 

:)uata~nm-. Along the lower part of the Quatawamkedgwick River, for the first 
kedgmck nvcr f' '] h t t t' t• f' th 1 I . cw mr es, t cs Ta a are a con inua ion o · ose seen a ong tie mam 

Restigouche River, between the Gounamitz and the month of the 
Quatawamkedgwick. They consist in the main of grey calcareous 
slates, with bands, ha.If an inch to six inches in thickness, of impure 
limestone, and with intorstratified beds of hard sandstone. 

,\nticlinalfolds The sandstones are seen at points three and five miles from tho 
mouth of the river, forming the sides of an anticlinal fold, the lower 
exposm·e dipping S.56''E. < 85°, and the upper exposurn .N .46°W <80°. 
Overlying these sandstones, and exposed on the river above and below 
them, are grey calcareous slates, with limestone bands from half an 
inch to three inches in thickness; and underlying them, brought up by 
the fold, at"e grey calcareous slates a.gain showing the lime,;tonc bands, 
more sparingly, however, and only in the upper be·ds, near the rnncl
stones. Fal"thei· down on the river, within a quarte1· of a mile of the 
Restigouchc, these sandstones, or beds of a similar ebaractcr, arc cx-

Fa.ult('?) posed again, ::ipparently brought up by a fault; they nrc in direct con- . 
tact with the banded states and cut off the beds, which are much bent 
and twisted at the point of contact, and have white c:alcitc srat.tcred 
thl'ough them in numerous veins and lenticular patcbc,-. 

Banded sla.te~. Grey, calcareous slates, without !he conspicuous banding before 
noted, occur all along the river in a succession of low undulations to 
:tnd beyond the main forks. The bedding of these rocks is seldom 
clearly seen, a strong and nearly vertical cleavage everywhere obscut·
ing it; they are crumpled into a series of folds striking X 30"R to N. 
70°E., but show local twisting of 1he most f'antastie kind, and resemble 
quite closely the contorted slates which occur along the shore of Temis
couata Lake between Notre Dame du Lac and the foot of the lake.* 

*Geology of Canada, 181i3, pngcs 424 und 425. 
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Hard, dnl'k bluo slates, with softel', fosile bands, not differing in any 
gl'eat deg1·ee from those seen b:ilow, extend up the rive1· :.ts far as the 
crossing of the boundary line between New Brunswick and Quebec; Strata at 

like the slates clescl'i bcu above, they are cut by a nearly vertical b~~~idac;;1line. 
-cleavage and urn foldoJ in a like manner to them ; the softel', more 
.fissile pol'tions of the lodges weather out readily, and leave the harder 
.bands prn,iccting in a succession of knife-like edges in the bed of the 
;.;t!'eam. For a distance of two miles and a quartet' below the boundary 
iline, the outcrops seen along the stl'eam dip about N.45°R. < 30°--!0°, 
.indicatin!! the occurrence hel'e of a long dome in the rocks, the summit 
-of which would lie some distance to the south-west of the stl'eam. 
Above the boundary line no exposures arc seen fol' a mile, or until 
the fi.l'st fall is reaehed, wbero the following section is exposed, Fossilifel'Ous 

:neasuring at i·ight angles across the strata which dip N.5°E. < 90° : strata. 

FBEJ'l'. 

Dark blue, finely micaceous, shales ........................... . .. JO 
~Shales, si111ilar to above, with bands of light grey, finely micacec.us 

sandstone, wit Ii carbonaceous markings resembling plant re
mains, but too fragmentary for determination...... . . . . . . . . . . 10 

.Soft, grey, calcareous shales . .............................. ·. . . . . 3 

.Soft, grey, calcareous shales, and finely micaceous, grey sandstone 
in thil'ker beds, with crinoid stems and shells . . . . • . . . . . . . . . 20 

.Randstone in heavy beds, with thin bands of soft, grey shales . .... 25 
-Sandstone in heiwy beds, weathering to a rusty, buff-colo~ed, rotten 

stone with thin bands of shale, very fossiliferous in certain 
layers, especially along the junction planes of the sandstones 
and shales...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :'lo 

8oft, dark blue shales and beds of sandstone.......... . . . . . . . . . . 50 
.Soft, dark blue shales and beds of sandstone with fossils in certain 

layers ............... - . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 
Dark grey $hales, fo1·ming falls four feet high.. . ... .. .. .. . . .. .. .. 10 
Sarne shales... . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 

A small c:ollec:tion of fossils from this locality, which has been List of fossils. 

~xamincd by ~Ir. Ami, contains the following species :-

Obsc:u1·c Psilophyton 01· plant like remain~. 
Numc1·ous Cl'inoidal jnints. 
Orth•s sp., of the type of Orthis rustica, Sow. 
Strophomena sp., with peculiar vermicular parasitic (?) Ol'ganisms 

.attached to the outer test of the iudividual. 
Spinfera sp., cf. S. Aictavenf'>is, Dawson, and S. arenosa, Conrad. 
Lie has (?) or some closely related genus of trilobite. 

The collection is scarcely sufficient or characteristic enough to 
~talc dcfinitcl.r whether the roc:ks from which it was obtained belong 
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to the uppee portion of the Silmian system or to the ba~c <>f the De
Yoninn. 

These beds resemble in general lithological ch:wnctel' the fossiliferou,:;. 
strata occlll'ring near tbe edge of the Silurian on the Rceca.guimic and 
elsewhere.* 

Beyond this fossiliferous band no exposures arc seen in place fot· a: 
distance of about ten miles along the stream; lrnge angulal' blocks ofa 
vcl'y hard, grit-like, gl'ey sandstone are plentiful at n point abollt thl'ee· 
miles above the bonndary line, but the first expornre in situ occurs 
abont a mile and a half below tho lake, where ledge,; nf finely micaee
ons, soft, blue slate, with lay.irs of limestone, weathering into depressed: 

Upper fork's. hands and nodules, strike N.59° K At the uppel' fork,:, half a mile· 
below the lake, a ledge of the same charactel' occurn, nnd again 
about half~way clown the hike asimilar ledge of highly <.:nlcareou~, ru"ty 
blue slate, of nodular stJ"uclul'e, weathel'ing into i1Tt>,Q:uln1· ridgeR with 
pitted depressions between, and with black films nlong the cleavage 
planes, fo1·mg a reef in the lako, and is exposed on the wc~tern shore on 
the line of strike, which i1; N.49°1<;. 

JCedgwickLakc This lnke, known as Kedgwick Lake, is two mile,; in length and 
has an average width of about half a mile; it i,; quit e :;hallow, and the
immediate shol'es al'e flat and swampy. Low hills wooded with i!pruce 
and cedar rise about a mile ba<.:k from its shores. A stream entering 
neal' the head of the lake flows from a wrnlle1· lake "-ith the same 
general fcaturel:'. No 1ock occu1·s in place eithcl' on the stream 01· 

around the shot·es of tho second lake; la1·ge block,; of con.1·se sand
stone or fine conglomernte, holclinp: ,,;mall piece.~ of bl:ick !:'late, are 
common about the foot of the Jake, and near its head, grey, tine, 
calcareous, a.rcnaceous sandstone, weathering 1·usty, pi ttod in cel'tain 
layers and slaty in place~, simila1· to that described abon: as oc:cuning 
in place on the stream, is strewn ovel' the lake bottom in lal'ge 

Portage to 
small lake on 
Rimouski 
River. 

ang ular blockt:. 
From thiP. lake, a portage of a mile and a qnartel', o\·01· a low 1idge, 

wooded\' ith white bil'Ch, cedar and i;pl'uce. lead::: to a ,;mall lake at the 
head of the left hand bl'anch of Rimonski Rivel'. The only exposures 
seen on this lake are at the nal'l'OWS, th l'ee-q uartel's of a mi le from its 
head; they a1·e soft, grey, ealcareom; ;;!ates with natTuw black bands, 
which give to the ledges a 1·ibandecl nppearnnce; the beds al'o consider-

Ribande<lslll.les ably twisted, and are cut by a large Yein of white qnal'tz. Large 
angular blocks of the fine conglome!'ate, mentioned abo\·e, holding :;mall 
pieces of soft, black slate, occul' in numbe1·s at this point. 

The stream draining the lake is vel'y small, and flows through flat, 

•The Silurian system of Nor1hern Maine, New Brunswick :tntl Quebec. L. W. Bailey. 
Trans. Roy. Soc. Cnn., 1886, Sec. IV., pnge 3~. Anmull Hepurt, Vol. I., 1885. l' ;i,ge G 14 ct seq. 
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swampy land for about two miles below the lake, Rhowing no expoRures. 
For part of this distance, however, the stream is choked with large 
blocks of coarse sandstone and conidomeJ"ate, the latter holding pebbles Angtulu.r 1block& '-' on s .rean. 
of limestone. Descending the stream, the tirst exposuI"es, which occur 
about a mile and a half below the lake, al'e rusty-weathering, soft, 
dark-gl'ey slates, with satin-like surfaces and showing fine black band
ing; tl10 bedding is cut obliquely by an almost vertical cleavage. 
These beds arc followed, at a distance of two miles farthe1· down the 
stI"eam, by soft, finely micaceou:::, da1·k-grey slates;. no general dip 
could be got on account of the violent crumpling to which the beds 
have been subje.cted. 

After leaving the lake, the stream runs in a genel'al not"th-westel'ly Genera.I course 
d · t' · d · f b 'I · l . h of the stre1tm. 11·ec 1011 iol' a rntance o a out seven m1 cs, 1t t H:n turns wit 
a sharp loop to the south-southwest, and pI"eserves that direction 
in a general way for ten miles, to its junction with the right band 
bI"anch of the Rimouski River. On the eastern side of the bend no 
ledges n1·e exposed; neat' its apex and for some distance to the south 
of that point, \a1·gc blocks of hard conglomerate and sandstone are 
thickly scattered along the bed of the rive1·. The section seen beLween 
the northern point of the loop and the Rimouski River supplies the Section seen-on 

pi ace of that. concealed along the nppcr part of the ::;tream, the strike ~~·~;n~~~d 
of the fltl'ata canying them across both sides of the bend; the expo-
sures consist mainly of ve1·y highly crumpled, grey, calcarrous slates, 
with bands of limestone and occasional beds of sandstone. Taking up 
these beds in order towards the noJ"th, or in the reveI"se order to that 
in which they arc seen in descending the stream, we have, two miles 
above the forks, an .antidinal fold "·ith dark grey slate at the summit, 
and on either side slates, with interstratified bands of hal'd sandstone, 
ten inches in thwkness. Following these a1·e dark grey slates again; 
bent and contorted, dipping south; and beyoud, anothel' antit:linal 
fold, shewir•g slates with hard sandstone band::< two to thI"ee inches in 
tbickne8s, and ha.rd, gl'ey silicious rnndstone. with fine, hair- !ike, black 
markings and cut by veins of mixed calcite and quartz, and by large 
veins ofrust.y-wcathering, white quartz. These beds arc much twisted 
up and alt.1.wcd by comprnssion, the slates becoming quite ligniform in 
»trncture where they adjoin the beds of sandstone. 

On the main Itimouski Ri\·er strata simila1· to tho::;e aboYe descl'ibed Rimouski 
' River beds. 

occu1· all :liong down to the gl'eat foils . They are mainly grey, calca· · 
reous sla.tcs, with limestone bands, and with, here and there, in terstra-
tified bands of hard sandstone. 

The whole series of rocks above descI"ibed has been subjected to very Crumpling. 

·violent crumpling, the strnta exposed along th e main Rimon;;ki River 
shewing its effects more particularly. The folding i,.; often of the 
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most fontnstic descl'iption, shewing local dips towards eve1·y point of 
the compass and at every angle, but preserves a general pa1·alleli:>m in 
the trend of the folds, which run roughly north-east in b1·oad curves. 
A fine and strong vertical cleavage, which cuts the slates, strikes in the 
same direction; this neceRsarily cuts the planes of bedding at various 
angle~, and renders the finding of fossils in the strata extremely 
difficult. 

The planes of cleavage be(;Ome co-incident with those of bedding only 
in close proximity to comparatively thick beds of sandstone, which 
have p1·oycd rigid enough to withstand the cleaving action of 
the shove, and to induce in the adjoining slates a cleavage parallel 
to their own bedding; a further effect ot' the greater resistance of 
these beds of sandstone is seen in the production in the slates near 
them of a ligniform structure. The extreme phases of crumpling have 
occurre<l near the centre of broad bands of '!late, whe1·e the twisting 
and distortion of the beds has been very great, and where a. conglom
erate, similar to that seen at the mouth of the Sei~as stream, on the 
St. John River,* has been formed. 

Formation of This conglomerate is made np of ::;uh-angular pieces of impure lime-
conglomemtc. b dd 1 stone, \m e ed in a matrix of calcareous s ate; the enclosed frag-

ments arc often very considerably rounded, and thi> rock might in 
places be readily mistaken for a conglomerate with water-worn peb· 
bl es; in other places, however, the method of its fo1·mation is clearly 
shown. It bas evidently been formed from slate>', with interstratifie<l, 
harder bands of limestone, which havo been subjected to great lateral 
presi;ure. 'l'he softer slate,,; have bent and stretched unde1· the force 
exet"ted, while the harder bands have broken up, and, after having 
been pai·tially rounded by attrition, have been surrounded b:: the t:Jlates, 
which have cu1·ved around the broken pieces and tilled the inte1·;;tice,; 
between them, producing, on a large scale, a structure similar to that 
induced by flow. 

Trnnd of fold,. The general north-east and south-west trend of the whole series of 
folds, and the parallelism to these of the plane:-J of cleavage, would indi
cate the operation of a force acting at right angles to this direction, 01· 

from the rnuth-east 01· north-west, and at right angles to the coast line 
to the south, and to the edge of the Laurentian Hills to the n')rth. 

The description which has been given above of the rocks exposed 
along the Rimouski River bas been carried northward down the rivet· 
only as for a,; the head of tbc Great Falls gorge; the section which tbe 
river atfords, between the foot of' the gorge and the St. Lawrence, has 
been clescri heel in the Geology of Canada, 1863, pages 418 and 419. 

"G<·ology ,,f Can:t<l1t, J8G3, p. 42G. 
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The Sil mi an age of the roe: ks descz·ibed in the above section extending 1'i.lurian a.g~ 
f h R · h R" d · "b h Q ofoedson tue rom t e est1gouc e iver we:;twar on its tr1 utary t e _uatawam- Rc3tigouche. 

kedgwick as far as the fossiliferous strata above the provincial bound-
.ary line admits of little.doubt, as, although fossils were found in th<>n. 
only at the one point mentioned, they are evidently, from their litho-
logical chantc:tel' and st,rn.tigrnphical position, the continuation east-
ward of the strata expM<'d along the St. John River. They are 
thereforn considered to be Silurian, and pL"obably of about the horizon 
of the Lower Helderbcrg. 

There is less certainty with r egard to the age of the rocks exposed R~eu~t/~~~~'~io f 
.along the Rimouski River and extending acrnss the height of land t<> bods. 

Qnatawamkdgwick ; no fossils have been discovC'red in them between 
the Taehe Road, where the rocks are fossiliferous and of Silurian age, 
:and the fossil-beaL"ing ledges .above referred to as occtuTing near the 
p1·ovincial boundary line. The whole extent of highly disturbed beda 
inte1Tening: cannot therefore, with any certainty, be assigned to :c 

partieular hori;r.on, and the q uestioo as to whether they are of Siltirinn 
age or otherwise is left until the work of an,..,ther season shall have 
.afforded fullei· e\·ideoee on the point. The parallel section further 
to the west, to be p1·esonr.ly described, shows no strnta further north 
-than the l\it. 'Yi;;sick ridge, which can be cla8sed with any ceL"tainty 
.as Silurian. 

The Quatawamkodgwick Rivo1· flows in a deep valley about half a V:\lley ,,; 

mile in average width, and sweeps from side to side of thi s valley, e~Ji~id~t
leaving on eithe1· side between the bends, flat laud, extending back to 
the hill" whieh rise along the lower part of the rive1· to a height of 
from 400 to 500 feet above its bed. The watez· is exeeedingly clear 
and cold and the cunent very swift., with no stretches of dead wate1· : 
fine deep pools, bowevet', occur here and there along its course, which 
form the 1;pawning beds of large numbers of salmon and trout. Smit!: 
jslands, wooded \Vi th balsam poplar, elm and ash, are plentiful along the 
lowe1· stretches of the river, and the ~eenery all along is strildngly 
.beautiful. 

The approp1·iateness of the Indian name, (~uatawamkedgwiek (the Dcrimtio:, 

river which runs down hill and disappear~ unde1· the gl'Ound), become8 of n,,_me

.apparent at many points along this part of the rivet"" cotm;e, where 
.the wate1·, always swift, seems literally to run clown hill, and to disap-
;pear under the mountains, towm·ds the base of which it. again and again 
flows, and only turns abruptly off when to all appe:.imnce on the point 
of disappea1·ing beneath them. 

Higbel" up, the \·alley gradually bc<::omes na1Towc1·, and the <:on fining Height of :Cill'. 

hills loftieL", rising to height:> of O\' Ot' 700 feet above the rin~r bed. 
Elevations Of Yarions point;,; nlong tho rnlley and of many of th<: 
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neighbom·ing hills ilre given by }fr. Chalmers in the annual report for· 
188G. The general character of the Ya.lley remains the ;;amo up to
within a few miles of the main forks; above this point, the hills on. 
either :side gradually disappear and the country bordering the st.ream 
uecomes flat and continues so to the lakes which lie at its source. 

These arc divided from lake:; draining into the Rimou»ki by only ai 

.. ow ridge, and the whole extent of country lying about the headwater& 
A these rivers is generally of oven surface with large areas of swamp 
and with few elevation:=; rising to any eonsidcrable height above the· 
µ:en eral level. Evid ence tbat this level land which forms the central 
water-shed was once covered by glacier ice is afforded by tho deposits
of boulder clay which oceur at different points. A deposit of this 
nature, noted by Mr. Chalmer:>,* occurs two miles :md three-<1narters
below :JJcDongall':s Brook, a.nd is hel'e overlaid by a. :>tl'atifiecl bed of sand 
nnd gravel. Boulder clay was noted at two olher poinb furthe1· up on 
tbe stream, one of these was at a bend in the ri,·er, a quarter of a mile
above the crossing.of the provineial bounda!'y line, and the other a, 
q uarter ofa mile below it. At these points the river washes against7 

and <:uts into, n. bank of unstratified clay from twenty to thirty feet iIL 
height, holding pebbles and small boulders of the local rock witlli 
8moothod and flattened sides longitndinally striated; the overlying~ 
st!'ati6cd sands :rnd grnvels, which occur in the exposure below,. 
are he re cnt.il'ely wanting, only a thin layer of loam covering the 
•1ay . The stream at tb e erossing of the boundary line i8 probably 

:1:bout 151) feet highe1· than at the bouldel' clay deposit below 
McDougall 's B1·ook, OI', taking tho heights of the latter place given by 
Mr. Chalmers, 570 feet above ,;ca level. 

Boi.sbousraclie and Tuladi ri?.:er.c. 

A second traYer~c w:ts made across the watc1·shed 8•mth of the St .. 
La1n-encc, by way vi' the Troi>i Pi><tole~ and Tuladi rivers and thei1· 
branches. The Boi~bonscathe or left hand branch of the former river 
wa~ followed from the ~cttlcment of St. Jean de Dien upwards 
for a distance of eight miles. From this point Lac-. des Iles at tbe
head of the left hand b1·anch of Tnladi R iver was reached by a. 
short po1·tag e. The road which leads back from 'l'roi,; Pi6toles Station 
to tbe i:;ettlement of St. Jl'an de Dien, n distance of twelve miles, passes. 
over a succe:ssion of low rolling hills, rising ~raclually from the St. 
Lawrence, and c: rosses al tornatcly belts of hard siliceous sandstone-
so-callecl Sillery) fol'ming the higher hills, and green and pu1·ple slates 
so-called Lauzon) occupying the intel'vening 'ulleyi;. These rocks 

• _.\.nnua.J R eport, 1"86, page 15, M. 
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arc all very much altered and contorted ; they have been treated of at En,·Iier r epMt,. 

length in the Geology of Canada, 1863, and in the :;ubsequcnt repo1·ts 
of the Surrny by Dr. Selwyn and other writers ; fnl'ther details ·with 
regard to t.hem are lefo for a later report when the strueture shall have 
been more thoroughly worked out; all that will be attempted now 
will be to desc1·ibe the cxpo~ures observed along the stream'> trnversed 
on this route. 

Asccndino· the stl'e:1m from the ,;ottlement. of :st. Jean de Dieu the Section seen .. 
o ' nlon" the · 

first exposures seen form a low fall about 200 yards above the main Boisbouscachc. 

1·oud bridge ; they a1·e hard , dark grey, compnct. s:rndstonet:, conside1·-
ably contol'led, and dip S. 19q W. < 80°. 'rhe next exposures, which 
occur about hnlf a mile beyond, are hard. grey, ru..,ty-weathel'i11g, 
higbly altered , nacreom; ;;Jatef', locally much folded, but keeping the 
same general dip; ful'ther on, howe>e1" the :,;amc slate" dip S. 20° E.<: 
45°-50°. Similar :3nnclston c:> and hard , gTey slates t;O ntinue in alter-
nating bands beyond this point, preserving the ::;ame general gtrike, 
but iihewing also loca l dips in vnrious directions nnd at all a11gles from 
ho1·izontal to \·el'tical. Tho slates in places al'e banded wilh green, and 
are e\·e1·ywhero highly nltertjcl and contol'Lcd, and often fin ely cleaved 
with 1<hining, imtiny surfaces along the planes of clearnge. The last 
expo;;nrcs seen on the s tream occur ju4 at the mouth of'a t;mall brook, 
entering on the left bank, which drains the lake th1011gh which the 
portage to Lac des Iles pllsscs; they arc sandstones and sol't reel nnd 
grcenish-g1·ey slat<'I>, with soapy feel a11d w ith lirn<>stonc bands, two 
inches in thieknes,;, interst.ratitied. rr11e ;;amc s lates again appea1· in a 
low bluff on the right hand side of the portag<\ abou t thrco-quarte1·;; of 
the way :iero,;:,;, <lipping S.E.<70°. 

Lne dos Ile ts is a sma 11, sha I low Jake, nbou t. two miles and a Lac des I k 

half in length, n11d ha.s nn average width of a quarter of a 10ile; 
the shores a.rr qui tc low and show no cxposu res of rock m situ. 

A number of small is lands nt the narrows, near 1he head of the 
lake, arc formed of nngular blocks of dark g rey, hard, sili ceous 
r;anclstone, which probably occurs in pbwc beneath or near at 
hancl; the ncaro,-t expo~ure of' thi,; sandstone seen , howeve1·, crops 
out on the stream (Hiviere St. .Jenn ) three-quarters of a mile J~~~~re St. 

below the lake, where it dips N.::i8°W. < 65° . A mile below, hard , 
grey 8andstone, compo~cd large ly of quartz grains, with some folopar, 
and with small pieces of black ~late, <lips N.41°W.<~10°; and beds of . 
the same character, but greenish in color and associatccl with hard, 
grey slates, crop out 011 the stream about a third of a mile below, and 
dip in the reverse direction at a Yery high anglP. A quurte1· of a 
mile fnl'ther down, the i;umc hard ~:rndstoncs und slates, with harcl, 
very <lark grey, splintery shales, dip X30°W. < 85° ; tbese arc followed 
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about half a mile below, by a repetition of the beds of ~ands lone seon 
above, which hold pieces of soft blaek slate. From this point to with
·in two miles of Lac des Aigles no expostll'es nrc seen, then for ihl'ee
·gunrters of a mile the stream flO\\':'l over almost continuous exposures 
-of calcai·cous sandstone, with white calcite along jointing planeE<, and 
-calcareous s lntes with hard, flinty, calcareous bands, half an inch to 
two in<:hos in thickness. These beds have a general dip, as neMly as 
could be determined, 'N.50°"\V.<80°; they m·e, howcve1·, vo1·y violently 
twisted and contorted, so that cloviatiom from this general dip are very 
frequent. The lower quarler of a mile of this long exposmo is 
occupied entirely by tho banded ~late~, which terminate abruptly in a 
ledge which crosses tho river nearly :tt right a11glos to its course 
and forms a fall 1;ix foot in height. No exposures uppear along the 
stream from this fall down to the lake, a distance of one mile. A short 
distance above the fall, boulders of red slate, about eighteen inches in 
diameter. occur in the bed of the stream , together with larger, well
rounded bouldCl's, pm·haps t;ix feet in d iam eter, of highly calcareous 
nodular saml:;tone, with broken bands of limestone, and containing 
many huge coi·nb resembling Favosites Gothlandicus. 

The sandstone of thet;e block-1 closely resembles that of the beds of 
similar d1aracte1·, which make up the ma~s of Mount Wissick on Lake 
T emi.;couata,* and the blocks thcmseh-cs ure probably derived from 
the north-eastern end of t he ridge of which Mount \Vissick forms the 
south-western termination. 

A;re of the Of tho st1·ata above <lesol'i bod the who! o sel'ies occuni ng along t he 
Boisbou~caohc 
River rocks. Boisbousc:ache River is, with little doubt, a continuation and partly a 

repetition of that o bscn·ed along the road leading south ward from Trois 
Pistolcs station, and the •ct of' bods observed along the Riviere St. Jean, 
between Lnc dos lleb and Lao de;; Aigle:;, an extention northward of 
those which occur along t he 8hores of the northem arm of Lake Temis
couatn, and which, :rn described elsewhere in the present report, underlie 
tbe fossi life• ous t< t rata of Mt. \Yissick. The whole section southerly to 
the ridge which furms the no1·lh-easterly cxtentation of .Mt. Wissick , 
would thus seem to em bi-ace only rocks of Sillery (U ppci· Cambrian) 
age. 

L ac des Aigles. The immediate sho !'es of Lao dos Aig let< are quite low, and no rock 
in place was seen on the lnkc. 

Rushe::; and wntel' lilies g r0w in profusion ~.round th e lake shores, 
.and often extend fat· out into its water~, whieh are quite sh>tllow. The 
stream d1·aining the lake also fl ows through flut land, and joins the 
Horton branch of the Tuladi Rive1· about half a mile :ibove the junction 
of that branch and tho Squatook branc:h. 

'' Geology of Cnnadn, 1863, p. 421. 



UA1LEY &. MclNNE.S.] LAKE TE~!TSCOUAT.-1.. 

The Tnladi is a rcma!'kably smooth-flowing river without :foll,; Oi"'l'uladi Rin':r: 

rapids, with the exception of one ;;mall fall just below the first lake aucl 
a short rapid above its month. 

F . fl · 1 't · d l th ] I Good·Jand . . inc ats oc:cLu' at many po111ts a ong 1 s course, m eet c w 10 e 
tract of Janel '.dong the ri n~r seem-:; to be of excel I ent quality. 

The t1·nYerne which has been cle"Cl'ibed follows an old Ind inn route, Old Indian 

which once formed one of the main highways ofcommnnic:ation between route 

the St. John R\Yer and the St. Lawrence. Two of the old camping 
places on th e route>, which a!'e now over grown with <[nite large 
trees were Yisited; 01w of these is situated on a point on the south 
shore of Lae de~ Aigle~, opposite the mouth of the inlet from Lac des 
Ilets, and the other i~ ou the left bank of the river at the foot of Fint 
Tuladi Lake. The latter place has evidently been a favourite one for Flint chip,

the manufacture of flint imp~emcnts, as the surface over a. considerable 
area i,;dottcd with little piles of flint chips. The rnnterial used must 
have been deri,·e'l from the drift, ns no suitable ro<.:k ot:cu1·s in pince 
in the vicinity. 

Th e exposures occurring on th e lake and at the rapids in the lower 
])art of the riYe1· are desc-ribecl in another part of this report. 

Lake Temiscoua~1. 

Tho rocks of Lake Tcmiscounta have been describi'd in con~iderable ~nkt 
Iem1scouatn. 

detail, and are given with sections illnstra.ting the relations and prob-
able thickness of the principal beds in the Geology of Canada, 1863, 
pages 419-425. It is with pleasure that we bear testimony to the gene-Acc~ru~yof 

sect1en in 
1·al accuracy of these descriptions, which, so fa1· as the lithology of the qeology of 0 

. - Canada, 1860. 
rocks ii:: concerned, leave little to be desired. A l;arcfol r edew, how-
e\7e1·, of the aumirable but complex section here revealed has enabled 
us to add Yery consitlerably to the lists of organic remains in the beds 
already known to be fossilifel'Ou,;, as well a:; to l'ecorcl their presence in 
certain portions of th e S<' l'ies in which t hey had not previously been 
observed; while the expl01·atio11 of the surrounding country and the 
comparison of thi~ with districts studied elsewhere, ha Ye ~crvccl to throw 
new light on points hitherto obscure. The following ~eclion is a con-
densation of that in the Geolo!?:v of C11nacla, with sueh aclclitional infor- Con1~0ense1a .. 1t .._,.., sent no L' . • -

mation a.s has been recently obtainer.]. Tbc section begins on tho north Wissick bed". 

side of Mount Wissick or Mount Lennox, where the rocks of the Silurian 
system may be seen to rest unconf01·mably upon those of th f' "Quebec 
group":-

Greenish grey and black slates, alternating in thin bands, two to three 
inches wide, with grey or bnff weathering dolomitic limestones. 
These beds occur on the north-east side of a small cove above .'..\lt. 
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Wissiek, and are a part of a similar series of roeks, supposed to be 
of the ~ame aize as those of Point Levis which occupy all the uprer 
part of the lake. They ha Ye been subjected to much crumpling, 
and exhibit considerable irregularity of inclination, their diJJ, 
where nearest to the Silmian, bfing N.40°W.<70°-S0°. They haYe 
as yet yielded no fossils, and their thickness is unknown. 

Measures concealed for about half a mile. 

Grey quart.zose sandstone, containing white quartz pebbles, mingled 
with fragments of limestone in a greenish sandy matrix. 'Jliese 
grit<> or conglomerates apparently occupy a space acrnss thP. 
measures of about l ,000 feet. and with a dip of S.G5°E<40° would 
giYe a thickness of . ....... .. ...............•.....•...... 642 feet. 

\Vhite sandstone or 4.uartzite in massiYe beds. These rocks are grey 
within, but weather almost snow white, with vitreous surfaces, often 
drusy with small quartz rrystab. Some portions are pinkish or 
rerldish, and others spotted with small red dots. Tlieir thickness, 
as given in the Ge•ilogy of Canada, is only 40 feet, but they were 
found to harn a surface breadth of '.250 paces, which, with an aver
age dip of 50°, would give a thickness of .•...••••••...•.. 420 feet. 

Coarse, shaly and rubbly conglo1nerate, holding limestone pebbles (with 
some quartz). They dip S.G0°E.<70°, and haYe a breadth ofou 
paces, corresponding to a thiC'kness of •......•.•........ 114 feet. 

Dark grey sandstones. Dip S.70°E.<20°. 'Ihickne~s about. ... 10 feet. 

Grey calcareous shales, fi~ed with bands, nodules and lenticular masses 
of limestone, abounding in fossils. Among these are the follow
ing :-Faw.riles Gothlandicus, Lamarck; Chaetetes sp. or Dendroporo; 
:l.aphrentis sp. ; Crinoidal fragments; Chonetes; Strophodonta rari
striata, Conrad ; Rhynclion ella nucleolctta, Hall, R. sp. indt. ; Atrypa 
1·eticularis, L.; Mcri.•te/la or .MrriBta, very abundant, and including 
three species, 1'/. bellu, Hall, Jl. laeri.•, Vanuxem, lof. didyma, Dal
man; 11/rgombonia sp.; Gram'lllysio sp .. resembling G. Acadicu, 
Billings ; Ortho;iuta, sp.; Cvc11/lello s p.; Ortl1ocrros, with large 
siphuncle on Olle side, ten septa in the $pace of seven centimetres, 
and seven septa to its o"·n diameter; Corm1/ite.• .fl1•xuosus, Hall; 
Ca/ymc111· Blwneoliochii, B~ongniart; Bcyrichia tuberc-ulalo, Klff'den, 
typical examples, and in g reat abundan<'e; Froelus? sp. indt. 

Tliese beds are regarded 11~· :!\'Ir. Ami, by whom the fossils ha\'e been 
examined and in part collected, as corresponding to the Chat 
River limestones, eqnh·alent to the upper part of the Chaleur 
group, anrl abont equivalent to the lower part of the Lower Helder
herglformnt.ion. Dip S.G5°E. <ti0°. Thickness about ..... 10 feet. 

Reel r:rnd green sliale, in a lternating bands, with green argillaceous 
r;andstones. The rlip of these beds where they overlie those last 
mentioned is S.65°E.<J5°, their strong slaty clea,·age having an 
underlay of N.65°,V.<80°, but. in following them along the precipi
tous faee of the mountain, they are found to fold OYer and exhibit 
a dip N.40°W.< 40°. They are also broken by a fault.. Their 
e.qlimatecl thi ckness is ............................... . . . 12.:i feet. 
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Grey nodular limestones, conspicuously divided by vertical joints, which 
often prei;ent cun'ed surfaces and produce an appearance resem
bling that of fluted columns. Tbese beds rest directly npon the red 
and green shales, and are probably arched with them, but towards 
the southern end of the bluft resume their normal dip S.65° E. at ar. 
angle of 50°. The columnar limestones, which contain but few 
fossils, ham a thickness of about 10 feet, and are followed by about 
the same thickness of finely banded massive limestones, having at 
the top a zone, from one foot to 18 inches thick, filled with branch
ing r.orals, chiefly Pavosites-it also holds shells of Atrypa retic1daris 
and Pentamf1-u.s. This is capped by more columnar limestone, the 
whole having an aggregate thickness of about ............. 50 feet. 

·Grey hard sandstone, with beds of impure limestone, the :;;anclstoot• 
containing; remains of J\leristellae, ...... ......•.••.... " .... 30 feet. 

Grey nodular limestone, without observed fossils,. ............. 80 feet. 
-Orey banded limestone, tilled with corn.ls and other fossils, including 

Favosite-< Gnthlandicus. Lamarek; Strophodontavari8triata, Conrad, in 
great abundance and forming the typical representative of the zone; 
Grammysia, sp., resembling G. Canadensis, Billings; ? Megambonfo 
rnytiloidea ; Euomphalus, resembling a species obtained by Dr. Ells 
from the forks of the Scaumenac river; Leperditia, a narrow reni
from speeies, ha\"ing a length two and a half times its breadth; Alve
olites ('') sp. indt. ; Zaphrentis, sp. indt.: Orthis sp.; Rhynclionella 
jormosa., Hall ; R. Wilsoni, flowerby; R. nucleolata t Hall or a very 
closely allied species; Merista sp. ? Ptcrinea sp.; Anodontopsis sp.; 
J,fegambonia sp.; Orthonota sp.; Leperditia, sp.; Beyrichia Kloedeni, 
Sowerby or a variety of that species; Beyrichia sp. allied to B. 
equila/e)'(t, Hall; B eyrichia, a third species, elevated and globose, 
not recognized as a described form; Calymene, like C. Blumenbachi-i, 
Brongniart. 

L l\ir. Ami considers these fossils also to indicate the horizon of the lower 
portion of the Lower Helderberg series. The authors were assisted 
in the collection of the fossils by Mr. Ami and Mr. W. T. H. Reed. ] 
Thickness about ...............••••••................ . ... 30 feet. 

Grey arenaceous limeston!'s and sandstones forming the upper portion 
of Mt. \Vissick, but sloping to the level of the lake, with a clip S.70"E. 
< rn·. These high er beds contain comparatively_ few fossils, amoog
wbkh are the following: A stromatoporoid form; crinoidal frag
ments, in abundance ; Chonetc.s, sp., a rather arc~iate form, smaller 
than C. Ko>;a-Scotica, Hall, and larger than <.:. lenuislriata, Hall, 
resembling somewhat C. Melonica, Billings; Meristella, sp. Their 
supposed thickness is about ........ . . . ..... . . . .... . ..... 500 feet. 

Tlie beds may, therefore, be .correlated with tlie Lower Helderberg or 
with the Lndlow formation of Britain. 

Condensed 
' ection of Mt 
·,:.' issick be,fa 

The eminence of l\It. Wissick, including the above section, is situated Mt. Wissick. 

on the eastern ~icle of IJake Temisco11ta, near the angle between the 
lower and upper pot·tions. On the westem side of the lake and oppo-
site the mountnin , the only t raee of this great serifs of beds is to be 



NORTHER:\' NKW mu-NS\.VICK. 

found in a few outcrops offo:38iliferou;; shale, oecuning on and near the
Portage road, about a mile northward of the village of Cabano. There

W h!te rn1;d- i,; in this village also a considerable mass of white sandstone Ol" quartz
' 10ne a t Caba no . t b . ] bl t th t t ti b f l - . b t 1 e, -eanng muc1 resem ance o a a 1e a;:;e o t1e mountain, u 

it equally resembles othe1· great masses of rock a few miles to the· 
north, which have been supposed to represent the Sillery formation of 
t be Quebec group. These have a much higher dip than any of the beds 
<)f the mountain, and aTe p1·obably correctly refened to the oldel" 
series. 

Black and Between the highest beds of Mt. Wissick and those of Black Point,_ 
Burnt Point -. '- . . 
con~lomeratc>'. the tit'st exposure to the south, there is a sufficient interv::tl for 1276 

Tbic~:ness. 

feet of st1·ata with tbe dip above given (Geology of Canada, page 421).
In the rocks of this point, however, and its counterpa1-t, Bnrnt Point, on 
the opposite shore of the lake, not only does the character of the beds 
beeome greatly altered, but their inclination is gi·eatly increased, the 
C:Ol1rse con.~lomerates of which they are composed now dipping S.50°E. 
< 50°. Notwithstanding the eno!'mous thickness oftbese conglomerates, 
by estimate nearly 1,000 feet, t.hey would appear to be quite local, 
stretchi11g eastward from the lake for a few miles only, and for a still 
less distance upon its western side, while there is but little to 
represent them over other portions of the Silurian area... This fact, in 

Urih row funlt. connection with other8 to be pl'esently noticed, favors the idea that these 
congiomerates with some of the succeeding beds are older than those 
of }ft . \Yissick and that the interval above alluded to marks the 
com·se of an upthrow fault. So far as the conglomerates are concerned, 
we have failed, after repeated search, to find in them any remains by 
which thei1· age can be dete!'mined*. In the soft, grey, slaty and sandy 

Fos~ il; in shales beds which ~ncceed them, we have, however been ~nore fol'tunate, 
and have obtained a considernble number of fossils, which appear 
to indicate that the beds belong to a lower horizon than those of 
Mt. Wissick. These fossils were collected (by lviessrs. R eed and 
Arni, with the authors) upon the western shore of the lake just above 
P ointe aux 'l'l'cmhles, and partly from the ha,l'ci sandstones of the: 
point itself. From the sha!l\s wel'e obtained crinoidal columns with 
shells of Leptaena transversalis, Dalman, a Rhynchonclla, sp. ind t. and. 
a-,,,o an Ortlwcera.s of small size. 

Pointe-~.:Js
Trembles 
fl_l.<::EiJs; 

In the sandstones were f\.,und the following speci e.;: -

POI.YPI. 

Streptelasnw, sp. indt. A rather large 01·straight fo!'m, show
ing some resemblance to Petraia rustiea of Billings. 

• Fossils nre sa.id to have been obta.incd from the limestone pebbles of these col!glomerotes-
many ycnrs ago by Mr. Billings, lrnt rn far we have failed to tind :tnY. 
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BRACHIOPODA. 

Lingula, sp. ind t. 
Ort his, sp. indt., apparently allied to 0. hybrida, Sowerby, or 

0. elegantula, Dalman. 
Platystrophia biforata, Scblotheim, val'. lyn:i:., Eich. 
Strophomena, ::;p., of the type of S. alternata, Conrad. 
Rhynchonella, sp. 
Triplesia :'! sp. 

G-ASTEROPODA. 

Pleurotomaria or Platyostoma. 
JV.furchisonia sp., an apparently young shell, with compara .. 

ti1rely large body-chamber, and :>mall acute spire. 

PTEROPODA. 

Hyolithes (Theca) Forbesi, Sharpe. A specimen which 
resembles the species found in the Silurian of Arisaig, 
N.S., and here identified with H Forbesi. 

CEPHALOPODA. 

Orthoceras, sp. indt 

These fossils suggest the idea that the rocks from which they were 
obtained are about the age of the Niagara Limestone. 

It is important to notice in connection with the Pointe aux T'rembles Vo!c'?'"ie 
d h "d . h' h h ff 1 f aetn·1ty. san stones t e ev1 ence w ic t ey appear to a ore o contemporane-

ous volcanic activity. This is, perhaps, partly indicated by the colour 
of the rock, which varies from green to red a.nd purple, bnt is more 
clearly seen in the abundance of epidote with which the rock is charged 
and, in places, its somewhat amygdaloidal aspect. Much of it is a con
glomemte rather than a sandstone, the pebbles and paste being much 
alike in character, and both somewhat i)orpbyritic. The presence of 
bands of purplish black jasper is alw a noticeable feature. 

The rocks above descl'ibed, in addition to their somewl1atconspicuoui; 
display on the shore of the lake at Pointe aux Trembles, are also well 
Reen along the course of the Tuladi Rive1-, the fir:;t mile of this stream 
being over the green and reddish sandstones, here dipping S.50°E. < 75°-
800, while at the Tuladi Falls and in the rapids above, the rocks are 
the grey, sandy shales and sandstones, with coarse grey grits, holding 
fragments of black: slates and yellowish weathe1·ing dolomite, having a 
pretty uniform dip of S.65°E.< 70°. In black splintery shales nearthe 
falls graptolitic fragments were found by Mr. Reed, apparently of the Graptolites0 

genus Diplogmptus. 
3 
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Following the com·se of the beds the same strata come out upon the 
shores of the Fir8t Tuladi Lake, where they again contain numerous 
fossils, indicative of theii· age. The following were obtained from soft, 
grey shales, fo1·ming low ledges along the western sho1·e of the lake, 
about half a mile above the outlet, and in n position corresi)onding to 
that of the fossilifel'ous beds of Pointe aux Trembles :-

BRACHIOPODA. 

Orthis hybrida, Sowerby. 
Orthis .tl.abellulurn "! va1-. ? 
Spinfera 01· Platystrophia, po8sibly P. b~forata, var. lyn:r, Eich. 
Strophomena, sp. 
Leptaena transversalis, Dalman. 
Rhynclwnella, sp. 
Pentamerus 9 sp. 
Leptocmlia, sp. 

LAMELLIBRANCHIATA. 

Modiolopsis orthonota ? Conrad. 
1l'fodiotopsi0, sp. iudt. 
Orthonotct solenoides ? 
Pterinea, sp. inclt., showing coarse reticulate surface markings. 

GASTEROPODA . 

Bucania stigmosa, Hall. Two typical examples. 
Murchisonia Conradi, Hall, or a closely allied species. 
Jl1urchisonia, sp., like 111. subulata, Comae!. 
Loxonema, sp. 
Pleurr;tomaria cf. P. Axion, Hall, with fine cancellated mark

ings on the shells, which are well preserved. 
Ifolopea, type of H. Barmonia, Billings, but much smaller. 
? Turbo Octaviu.s, d'Orbigny, or T. carinatus. 

TRILOlll1'A. 

Portion of the plemon of a trilobite. 

These fossils probably indicate as low a horizon in the Silurian 
system as the lower iiart of the Niagara formation, 01· perhaps the 
Clinton. 

• I'd .1 These ~hales are followed here, as elsewhere, bv sandstones corres-
.n.nne 1 tra1 s. J 

i)oncling to those at Pointe aux 'I'rembles. They re-appear also on the 
south-eastern side of the lake, and arc here remarkable as containing 
numerous trnckt; or trails of some ma.1·ine animal, probably of an annelid. 
These tracks l'esemble tho~e known from the Silurian rocks ofWestern 
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Ontal'io, as Harlania Ol' ArthrophycW$; also, and in a marked cleg1·ee, 
those described by Mr. Whiteaves from Gaspe, under the name Gyrich
nites. A~ the Lake Tuladi specimens most probably belong to the 
genus last named, the name of G. minor is here suggested for them by 
Mr. Whiteaves. 

Still flll·ther cast the same sa.ndstones, with the same stratigraphical Squatook Peak 

relations, and the tmme semi-volcanic aspect, come out upon and cross 
the main Squntook Lake, form ing in addition to an island in the latter 
the remarkable hay-stack like mountain, known as the Sugar Loaf 
<>r Squatook Pea.k. No fossi ls were found in the sandstones of the 
mountain, bu t at its base, in a position corresponding to that of the 
shales described on Tuladi Lake, are numerous loose fragments of 
'<hale and rn.ndstone, in which fossils are numerous, They are not well Squritook Lake 

d b h I _.. ll . h b . cl fossils. pl'eserve , ut ::unong t em tie 10 owmg ave een recogmse :-

Crinoidal fragments. 
Zaphrentis, sp. indt. 
Favosites. 
Halysites catenulatus, h 
Orthis, sp., of the type of 0. hybrida, S0we1·by. 
Strophomena, sp. 
Leptcena transversalis, Dalman. 
Spfrifera plicatella, var. radiatn, Sowel'by. 
Goniophora, sp. 
Straparollus, sp. 
? Holopea, sp. 

These fossi ls arn of about Niag ara or Wcnlock age. 
The se1·ies of rocks above described extendino- from Pointe aux Str(lt_igraphical 

' t:> position. 
T1·emblcs up the Tuladi Rive,. to Squatook Mountain, though st rati-
g raphically occupying a position which would seem to make them newer 
than t he rocks of)fount 'Wissick, ar<> thus throughout characteri zed by a 
fauna indicative of a lower hori;1,on. ·w c hence regard the :M:t. Wissick Fault nnd 

. · . . unconformity. 
beds as hanng been brought to the surface by a fault l'Unn111g.1ust north 
Df and pa!'allel to the conglomerates of Black and Burnt points, which 
would thu;; become tbc true base of the Silurian system. The further 
fact that the strata of )fount Wis~ick rest directly upon rocks of the 
Quebec group, and h:we a compa1·atively low inclination , would indi-
cate t hat this break occuned pt·ior to the deposition of the Mount 
\Vissick beds, and hence that the lowe1· and upper portions of the Silu-
1·ian system are here unconformable. Compared with the rocks of the 
Gaspe peninsula, those of :Mount Wissick are evidently the repre-
sen tatives of th o~e on the sout.h s ide of the Shicksbock Mountains, on 
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the Chattc and Matannc rivers, as also of those on Lake Metapedia,. 
the Metis and Rimouski rivers. In this peninsula, as in Mount: 
Wissick, the lower division of the system appears to be wanting. 

The rocks which immediately succeed the Pointe aux Trembles, 
Tuladi and Squatook sandstones, referred to the Niagara. formation, 
arc tho dark grey bluish-weathering and more or less calcareous slates 
which occupy the whole of the southern part of Lake Temiscouata, as 
well as the Madawaska River and a lai·ge section of the St. J obn, thencfr 
extending east and west over a large portion of northern New Brnns
wick and Aroostook county, Maine. The position of these slates irr 
the Silurian system has not been certainly determined. At no point 
has their actual <:ontact with the Pointe aux Trembles sandstones been 
observed, and though appearing to dip off from these, and conformably 
so (S.65°E.<70°), they are everywhere so extensively crumpled thatl 
but little reliance <:an be placed upon their attitude. Over the greate1· 
part of the area covered by them, they seem to be mostly destitute of 
fossils, and when these do occur, they are up.ually i.oo few or too poorly 
preserved to indicate with certainty the exact horizon of the beds 
which contain them. The genel'al aspect of these fossils, however, as 
indicated in earlier reports, is that of tho Lower Helderbe1·g group, 
and this and other facts render it probable that they represent the 
upper and more shaly portion of the Gaspe limestone series, being pos
sibly the deep-water representativeB of the latter. The only points 
where a lower horizon would appear to be indicated are the vicinity of 
the Siegas (or Sbiguash) River, in Victoria county, N.B., and part of the 
valley of the Aroostook River, in northern Maine. As each of these 
localities bas afforded us some information not obtained by previous 
authors, and as they have important bearing::; upon the geolQgy of the 
whole region in which they occm, we now propose to gi,·e some of the 
result;; of their recent explol'ation. 

Section in vicinity of Siegas River, Victoria Co., ~1'.B. 

In "Geology of Canada, 1863," p. 426, a :section in the vicinity of th1:1 
Siegas River is given, of which the most remaekable feature is the occur
rence of a coarse conglomerate, said to bear much resemblan<:e to that of 
13Jacfr Poir.t on Lake Temiscouata. It is, however, very much thinne1· 
than the latter, the conglomerate proper not exceeding fifty foet, and 
is further characterized, in addition to pebbles of limestone, ser; 
pentine and jasper, which are in variou:> positions, by what appear to 
be disjointed portions of limestone layers from ba.lf an inch to four 
inches in thickness and sometimes four feet Jong, which lie parallel to 
the st1·ati£cation and occasionally cmve with it. In following the beds 
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;upon their sti·ike these limestone bands or layers inc1·easc in number, 
and, with only thin, shaly pa.i-tings, finally coalesce, or nearly so, into 
:;i bed, about forty feet thick, or tolerably pure limestone .. used for 
.burning; in which, however, each layer is still divided ,by numerous 
t1·ansverse breaks, into ;,eparate blocks. In the featu!'es thus described 
they appear to nearly resemble a portion of the Gaspe section, as 
·described and figured on page 392 of the "Geology of Canada." We 
have been unable to find any fossils in these conglomerates, though 
they arc stated in the work last refel'l'ed to to contain them. In the 
·examination, however, of the sandstone beds which are associated with 
.and succeed the conglomerates on the south, we have found a fossil lf.ossilsRf~orn l 

~1egas 1vet". 
resembling the Zaphrentis from Squatook Mountain, togethe1· with the 
remains of :in Orthis and a !::Jtrophomena, apparently S. rhomboidalis, 
Wilckcns. These fossils, togethc1· with the character of the sand-
.stones, which am often coarse and more or less vesicular, and nea!'ly 
resemble those of Pointe-aux-Trembles, render it very probable that 
:they al'c the equivahints of the latte1" and belong to the lowe1· or 
Niagara portion of the Silurian system. , Thei1· clip, like that of the 
·Conglomerates, is ve1·tical (S. 40°-45° E. < ~J0°), and their breadth 
.abont a ful'long. Beyond those are exposu1·es of blue slates, which, at 
.a.bout the same distance, are succeeded by a second set of limestone 
beds, much like tho first but purer, and which arc also in a vertical 
position, with an exposed breadth of 150 foet. To these limestones 
·'rncceeds the valley of the Siegas, beyond which thei·c are no expos-
<Ures as fa1· as Grand Rive1·. South of Grand River the rocks are 
.again slaty, gl'oy, green and red argillites, with thin hematitic bands; 
thci1· clip being N. 40° W. < 80°. 

Upper St. John and Aroostook Section. 

vVith the SC\·eral sections of the Silurian basin which have now been Upper St. John 
. d h' hi' h II ·1 · I t . '11' 't fC d andAroostook g iven, an w 1c 1e w o y w1tlln t1e err1toria 1m1 so ana a,we section . 

may finally compare still anothe1·. This section is parallel to but west-
wanl of that last described. It crosses parts of Quebec and New 
Brunswick. and abo a considerable portion of northern Maine. Its 
-comparison with thotie already given .is desirable, not only from the 
peeuliar geog1·aphical position or a po1·tion of N ew Brunswick, which 
is, as it were, dovet:-iiled between Qncbee and Maine, but from 
the fu1·ther fact that in the connty of A1·oostook, in Maine, the 
facilities for the study of the Silurian system are exceptionally good 
and help to throw much light upon the same system as developed in 
.adjacent parts of Canada. 
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Jn passing to the westward from Lake Tcmiscouata., much difficulty 
i:s experienced from the comparatively level character of the eountl'y, 
and the want of exposures, in determining the chan1ete1· of the unde1·
lying rocks, or fixing their proper boundaries. lt is, however, quite 

Nortlrnm limit certain that the northern limit of the Silurian system, ns gi\·en by '.\Ir. 
of the Silurinn. Richardson (Report of Progress 1866-6U, page 13~) is, both on the 

Temiscouata Road and again on the St. Franeis, somewhatout.ofplace. 
As regards the first named road, the contact line with the Quebec 
group is both described and mapped n,~ corresponding nearly to the
position of the thirty-founh mile-1)ost in the settlement of St. Louis de 

St.Louis de Ha! Ha! :got only, however, are tho slates at. t.his point Cambro
Ha! Tia! Silurian rather than Silu1·ian, but. for three miles south-eastward of it 

great reef:; of white sand~lone and red slates are exposed to view which 
:u e unquestionably a part of the formo1· system ; the true Ii nc of con
tact is pl'Obably not mol'e than a mile northward of the village of 
Cabano. So on the St. Fmncis, Lhe limiting line betwee11 these two 

P obeuegamook t<ystems is placed a t the head of Pohenegamook 01· Boundary Lake, 
Lake. wherea>:> its true position, as correetly represented in the Geology of 

Canada (p. 426), is 'omewhcrr. 11 eat· and probably below the foot of the. 
lake. The rocks which border P.ohencgamook Lake, even to its 
southe!'n extremity, ai·e eortainly those of the Quebec. group, i:;o called; 
bnt in exploring the adjacent country, the only beds by which the be
ginning of the Silurian could be determined were certain wbitish
weathel'ing ::;ai1d::;tone.-; which outcl'op on a small brook in the vicinitv 

Ca.bano Portnge " 
of Cabano Portllge. These appear to be lying at a very low angle and 
may posi:;ibly represent the white snncl:stones at the base of Mount 
Wissick, but no trace of:tny associated limestones 01· of nny fossiliferou" 
:strata could be found, and ueyond the f'act of their being Silurian, littlP: 
can be said as to thei1· relations . l°)till further wei:;t similar diffienltie; 

Bi.gBiackand were met with upon the Big J31ack nnd Little Bbck riYers, except 
Little Black 
River. that upon th e la.tier, which is for the mo:sL part very t ortuous and 

borde1·ed by low swampy land, what.-.vould appeal' to mark the not'ther1• 
boundary of the Silurian oc:eurs at its junction with it;; main or n01·th
east b1·anch abuut fifteen miles from the St. John Biver. Tho rocks at 
this point eonsbt of dai·k pnrpli:sh grey lo black and somewhat grapbitic 
slates, associated with beds of hard grey grit 01· sands: one which are in 
part conglomerates, nnd hold numerou:s fr::igments of black slate. Thei1· 
dip is S. 60° E. < (jQ 0 • These are suppoi:;ed lo be of Silu1fan age, but 
diffei· in important respeets from any portion of thi::i system elsewhere 
seen. We were unable to penetrate abo\·e thi:-; point upon the Little 
Blaek fo1· want of water. 

To the south of the line above descri bed, the whole country between. 
the Jowet' half of 'l'emiscouata Lake and the Madawaska Rirer upon tbl} 
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one side, and the valley of the upper St. John on the other, appears to Extension 
. . T . B k westward of be entirely occupied by slaty strata. he conglomerates of lac Temiscoua.ta. 

Point and the sandstones of Pointe aux Trembles can be traced, for a rocks. 

short di::>tance only, to the westward of the lake, and unless the former 
be represented by the beds referred to above on the Little J3lack are 
wholly wanting to the westward, as are also the limestones of )'fount 
\Vissick. The exposures of the slates on the other hand are numerous, 
especially along the valley of the St. John where they were frequently 
observed ·as high as the Seven Islands, eighty-five miles above Seven Islitnds. 

Edmundston. They present in this distance but very little variation, 
except that they occaRionally include beds of :>andstonc and have a 
nearly uniform bluish-black or dark-grey colou1" which, by weathering, 
becomes greenish, or by action of wate1· somewhat redcli,;h in aspect. 
They are only slightly calcareous but are not unfrequently micaceous, 
their dark-green colou1· being apparently the result of finely dissemi-
nated chlorite. Owing to their strong slaty cleavage tho trne dip is 
not always easily made out, but when thiti is distinctly cliscernable it 
is usually at pretty high angles and sometimes nearly vertical, or with 
abrnpt and intricate plications. 'fheir we,,;tern limit was not reached Limi~ of 

h . S J h b f 1 . ,. . h b bl S1lum111 on on t e mam t. o n, ut rom sue 1 1111ormat10n as we ave . een a e upper St. Jobn. 

to obtain we think it probable that thi::i limit i-; not fa.1· from, and has 
the general course of, the International Boundary, cros:-;ing tho sources 
of the Big Black River and the north-west branch of tho St. John a few 
miles west of Se\·en Islands. 

Aroostook County, Maine. 

The area lying· to the 1;outhward and westward of the St. John River Aro?stook 
. . h f A ] M . . l"l h cl' sect10n. eompnsrng t e county o roostoo .;:, 1 arne, 1;;, 1 rn t e a JUCent parts 

of New Brunswick, largely occupied by slates. They cover the whole 
of the north em part of that county as 1;een on Fish River to Ragle 
Lake, and on the Alleguash for fifteen 01· twenty miles from its mouth 
and, with tho possible exception of Mars Hill, are the only 1·ocks seen 
along the International boundary as far south as Houlton; but a few 
miles to the westward these slates are interrupted by several bands 
which are quite different in character if not in ngo, and which are of 
much interest in their bearing upon the geology of N cw Brunswick and 
Quebec. 

The first of these areas is it trough, or series of trough;;, having a Fish River 

generally north-east direction and a length ofabout thirty miles, extend- Lt1,kes. 

ing from Long Lake at the extremity of the eastem brn,nch ofl•'ish River, 
through Second or Mud, Cross, Square or Sedgewick and Eagle Lakes to 
Nadeau or rpper Lake on the main or south-western branch of the same 
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stream. At various points along the sho1·es of these lakes the rocks are 
dark grey, bluish-weathering slates, not differing from those which 
elsewhere characterize the Silurian system, but with these occurs also 
a tolerably well-defined belt, consisting in part of reddish and chocolate 
brown shales and in part of grey grits and conglomerates, which are 
more or less fossiliferous and have associated with them beds of impure 
limestone, some of which abound in organic remains. The best ex
posures of these limestones are on Sq_ nare 01· Sedgewick Lake (near the 
middle of its western side) where their existence and fossiliferous 
character was first made known by the officers of the Maine State Sur
vey in 1862. In the following year a valuable paper descriptive of the 
organic remains found in this locality, was published by M1-. E. Billings, 
in the Journal of the Portland Society of Natural History. In addition 
to criticalremarks upon Silurian and Devonian fossils from various parts 
of Maine, this pa per contains figures and identifications of twenty-eight 
species, fifteen of which were the1·ein described for the fit-st time. 
As this work was thc1·eforc essentially Canadian, and as the only more 
recent explorations of the loeality have been those of the Canadian 
survey, and as we have been able in om· collections not only to recog
nize all the forms described by Mr. Billings but to add several additional 
species, including at least two more forms which are new, we think it 
but right that the complete list of these interesting and often typical 
remains should be given here. 

CATALOGUE OF Fossu.s FROM SQUARE LAKE (LAKE SEDGEW!CK) 

AROOSTOOK COUNTY, MAINE. 

ZooPHYTA. 

Zaphrentis, sp. ind t. 
Favosites Gothlandicus, Lamarck. 

POLYZOA. 

Fenestella, sp. 

BRACHIOPODA. 

Pholidops ovata? Hall. 
Ort Ms discus, Hall. 

" eminens? Hall. 
" strophomenoides, Hal I. 

Streptorhynchus perplanum ? Conrad. 
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Strophodonta punctulifera, Conrad. 
Stroplwmena rhomboidalis, Wilckens. 

" indentata, Conrad. 
Bpirif era macropleura, Conrad. 

" perlamellosa, Hall. 
" modesta r Hall. 
" sp. iu.J t. 

Athyris Harpalyce, Billings. 
" Blancha, Billings. 

~11eristella laevis, Vanuxem. 
Retzia dubia, Billings. 

" Electra, Hillings. 
" jormosa, Hall. (sp.) 
" Hippolyte, Billing . 

A trypa reticularis, L. 
Rhynchonella Jliainensis, Billings. 

" Malueata, Hall. 
" allied to R. Aspasia, B., and 

? Rensselmria Portlandica, Billings. 

LAMELLIBRANCHIA TA. 

Pterinea, sp . .. 
GAsn;aoronA. 

Platyceras ventricosum, Conrad. 
·' tenuiliratum, Hall. 
" dilatatum, Hall. 
" retrorsum, Hall. . 
" curvirostrum, Hall. 

CEPHALOPODA. 

Ort hoc eras rigidurn ? Hall. 
Oncoceras, sp. indt. 

TRILOBITA. 

Proetus Junius, Billings. 
" 1l1acrobius? Billings. 
'' n. sp. 

Bronteus Pompilius, Billings. 
Phawps Trajanus, Billing,... 
Lichas Billingsi, N. sp. 
Leperditia, sp. 
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R. altiplir:ata, lb I. 

Fossils from 
Square La.ke, 
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~o othel' rocks a1·e seen in immediate connection with these lime
st-0nes on Sedgewick Lake, but. on several of the associated lakes and 
on the intervening "tbo1·oughfares" am beds wbicb cannot be very 
far removed from them in age. On Long Lake, tbc most easterly 
of this chain of depres:;ion:<, and which i;; not more than seven miles 
from the St. John RiYer, the rocks arc chiefly slaty, and much the 
same in character as on the latter stream, bur on a. small island near 
i ts head inclnde also ledgcs·of soft and n1bl,Jy dark grey sandstone, 
fro m which was obt.ained the pygid ium of fl tril<,bitc. These sand
stone;; are believed to mark the eastern extr;imity of a belt of rocks 
which extends all the way from Long Lake to Eagle Lake, but which 
is best seen upon the latter. The exposures at Eagle Lake are in a 
serie,; of bluffs which form its eastern shore nbont a mile below the
er.trancc of the "thoroughfa1·e" from S•1uare Lake, and present the
fo l lowing appa1·ently ascending section:-

Brownish reJ shales and c:onglomerates. The latter are produced by 
the enclosure in the shales of numero.ns small rounded pebbles and 
one \·ery large irregular mass, 10 feet by-! feet (possibly a lenticular 
bed), which are themselves conglomerates or coarse grits, contain
ing numerous particle8 of grnen, red and black jasper, as well as 
serpentine, mingled with the remains of shells, f'.o rals and crinoids. 

Brownish-red conglomerates, simiblr to the above, but containing less 
shale, the pebbles mostly small, and with few fossils. 

Hard n.ud fine grey buff-weathering sandstone :111fll grits, showing casts 
of crinoids on weathered snrfaces. 

Dark-grey sandstones and shales, much contorted and filled with seams 
of spar, the joint surfaces often somewhat plurnbaginous. 

Dark-grey slates, holding obscure remains of plants. 
Bright reel slates and dark rubbly slate,,;. 
::Yark-grey, bluish-weathering slates, of the ordinary ~ilurian type. 

All of the above beds ]rnye a north-westerly dip, and though not form
ing an absolutely continuou;; section, appeal' to be all members of one 
.:.;:t'onp. Similar lJcds are seen at intervals also along the Square Lake 
thoroughfare and again on that by which Fish River flows from Nadean: 

)faine reJJort>. Lake near the road to Fort Kent. They at'e a part of the series which 
in the Maine reports is described and mapped as Devonian, and the 
oce;mrence in the shales of g1·itty pebbles e;ontaining Silurian fossils 
(Facosites, Alveolites, 1Yematopora, Chcetetes a nd erinoidal stems), would 
c:ecm to give some suppo1·t to thi::; conclusion, but as similat· grits are· 
inte1·stratified with the ~hales and also contain similar fossils, it is quite· 
as probable that all are contemporaneous and all Sillll'iaJ1. It may be· 
added that the whole series bears a most mal'lrnd resemblance to the 
·he.ds of the Beccaguimic river, in Carleton county, New Brunswick, 
(described in Report of 1882-84) and which are undoubtedly Silurian. 
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About twenty miles to the south of the depression OJ' series of de- Aroo,took 
· b d · b d d d · d b th t b I f' l'' b dcprc,sion, press10ns a ove ese;r1 e , an 1·a1r1c y e eas rnnc 1 o • 1s 

River, is the approximately parallel east and west deprc;;,,ion occupied 
by the Al'oostook. The intervening- tract is occnpied by comparatively 
high and broken land which, however, is almostcompletelyinter~ected 

by the sonLh-wcsterly or main bl'anch of Fish River, a.nd which thus 
serves to 1·cvcnl to some extent the general characto1· of the roeks t:om-
posing it. Those, as seen at different points on tho shnl'Cs of Nadeau 'iudcau Lake

.Lake, arc somewhat Yarious, rnmo e;onsisting of conr~e, reddish-grey 
eonglcmcrates, holding pebbles of grey and reel fol:si~c a11d red jasper, 
and having a moderntcly low clip (N. < 30 9 ) while others are hard 
grey felsitic and dioritic rocks assoeiated with hard greenish-grey and 
reddish 01· purplish jaspory slates with a dip N. < 80°. 

It is altogether probable that the former are of the :<amc age as the l{ooksol<ler 

conglomerates ofLor1g and .Eagle Lakes, und like th e latter pI'c~nmably ~~~::.r~.~
Siln1·ian, but their relations to the erystallinc and silicious rockti on 
which they rest and from which their material has evidently been de-
rived, would seem to indicnlc that we lrnvc here another older and un
conformable formation. From somewhat similar facts olJsel'VCtl else-
where, ns for irnitancc on the river Allegua~h at Churchill Lake, we arc 
disposed to regard these la:tcr as either C.1mbro-Silurian 01· possibly 
even Cambrian . l t may, howevc1" eventually turn out that tlwy repre-
sent tho vc1·y lowest portion of the Silurian system , which in sond1crn 
New Brunswick pre$ents the same silicions and \'Oicanit charnetcr, but 
\Vbic:h has not been elsewhere observed in tho more northerly portions 
or that province. The l'Oferencc of the eonglomeralcs to the Silurian 
receives some confinna.tion from the fact that midway between Nadeau Fo~si lifcrouE 

Jimes. to11c~ . 
and Portage Lake coarse-grey, gritty limestones, similar to those of 
Sedgewick Lak e, are again met with anc.l like them contain remains of 
cora ls, shell;; and crinoids. Their dip here is S. 50° E. < 60°. Follow-
ing them, as the stream is ascended, are s laty roeks wh it:h are rubbly 
and fill ed with conc1·otionary layers, reca lling the beds ~ccn at the 
eastern extremity of Long Lake. ~o othe1· exposures arc seen on this 
st1·eam as far as Portage Lake. 

Between the head of Pol'tage Lake and tbo Aroo:<look River the 
distance is ten miles. Neithe1· on the lake nor along this portage hnve 
we had an} · opportunity or making cxtcnd0d examinations. l t 
would appear, howevet', that about the former th e rocks are chiefl y Trappean rocks 

tl'appean, forming a po1'tion of an extensive belt of such rocks which is A<hhuid. 

very con;;:picious about the upper Alleguash lakt•s (Chul'chill and Spider 
lakes) and nbout the head-waters of the Aroostook. It inelndeR the 
somewhat prominent chain of the _\l'Qostook mountains and thence ex-
t ends eastward ly to and beyond Portage Lake on Fish River. Between 
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this lake and the Aroostook at Ashland, the rocks are partly slates and 
partly conglomerates which are better seen in the Yalley of the first. 
named stl'eam between Ashland and Presquilc. 

The strata to be first noticed oc:;eur in the village of Ash laud. Just 
opposite the hotel, in this village, io a low ridge of limestone, which 
wa.s at one time q uarricd fol' burning, but is now mostly concealed by 
soil. These beds were described to us as being abundantly fossili
ferous and there is little dcubt that, like the Square Lake rocks and 
like other beds to be presently noticed, they are of Lower Helderberg 
age. Just south of and beneath them, on the road to Masal'dis, are 
other ledges of grey butl~wcathering rnndstone alternating with grey 
rubbly shales and holding soft crumbling ochreou.; bands which arc 
filled with crinoid stem1> and other organic remains. Among the latter, 

i-'ossil• on but poorly preserved, are the following :-! Atrypa reticularis, L.; 
MnBardis road. Orthis .: a lamellibranchiatc shell, most probably a Cypricardinia; 

Eatonia, sp., and Spirifera, sp. 

Fossils from 
Mrs. Adam's 
.:·a.re. 

Aroo;took 
River. 

The course of tl}ese beds is a little south of west, and in this direction 
they 1·un towards the Aroostook River, not for from which, and at a 
distance ofthree-quartel's of a mile from Ashland, the limestones ugain 
crop out on the farm of Mi's. Adams. From these bed» the following 
fossils, of Lower Heldc1·berg age, were ('Ollectecl :-

Stromatopora. 
Favosites Gothlandicus, Lamar('k. 
Polypora Psyche ? Billings. 
Stroplwdrmta punctul1fera, Conrad. 
Strophomena 1·/wmboidalis, Wilcken;,;. 
11ferista arcuata, Hall, (tine specimen;;.) 
Jlfurchisonia, sp. 
Loxonema Fite/ii, Hall. 
Platyceras, sp. 

These limestones :u·e not exposed in the channel of the Aroostook, 
but not fat' from where they should appear, the right bank of the river, 
three-quarters of a mile abo\·e Ashland bridge, shows ledges of g1·ey 

P lant remain•. and tlaggy calea1·eous sandstones, filled with what appear to be 
carbonized remains of plants. Their dip is W. < 80°. The· next rocks 
seen in descending the stream occu1· about a. mile below the bt'idge and 
are a continuation of similar beds, bette1· exposed at the Mill on the Big 
Machias. They al'e grey slaty sandstone8, so calcareous as almost to 
dese1Te the name of limetitones; associated with them are bedded grey 
and buft~wcathe1-ing arenaceous slates, dipping N.80°W. < 70° . 
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About°one mile and a half further down, the shore shows ledges ofRcdn.ndgree 
red, green and grny slales, forming a low arch, with a dip N.30°W., slates. 
sinking from 45° to 30°. Similar rocks including there beds of grey, 
calcareous conglomerate cross the Ashland road not far from the village. 
To these, at a distance of a quarter of a mile, succeed hard gl'Cy sand-
stones, dipping E.<60°, which, with bluish weathering slales, continue 
to occnr at intervals, as far as a point about three miles above Beavei· 
Brook. The only fossils observed in them were crinoids, contained in 
soft rusty and gritty beds, much like those in Ashland. Half a mile bolow 
the last exposure of these sandstones tbe next rocks are found to be Cottrse 
quite different in character, being very coarse conglomerates, fi lled conglomernte~ . 

with large and well-rounded pebbles of metamorphic rocks, including 
red syenite, grey quartzite, porphyry and amygdaloid, as well as green 
and black silicious slates and jasper. The beds are massive, and as 
indicated by tinet' laye1·s, dip quite regularly S.80° E.- ,50°. These 
conglomerates cornititute a very striking feature in the geology of 
northern Main e, being exposed at various points both north-west and 
south-east of the Aroostook River, while large boulders derived there-
from are thickly strewed over the adjacent country. On the road from 
Ashland to Castle Hill, and four miles from the former, ·where they 
form somewhat prominent ridges, they may be seen to be overl~id 
by the grey sandstones and grits, now dipping N. < 20°, and forming a 
portion of a low fold . 

On the Aroostook also, the next succeed ing beds, a bout half a mile Strata 
b I h I f l d b described in e ow t e a.st exposures o t he cong omerates, are flan stones, ut here Maine report1 

their dip is at a still lower angle, being only 5° or 10° in a S.S.E. direc- ~~o~~;;y;ian 
tioti. In the :M:aine geological i·eports both the conglomerates and Silurian. 
sandstones are roprnscntcd as being portions of long belts of such rocks 
crossing the state, aml regarded as of Orbkany or Devonian age. Both 
t he cha1·acter of the rocks, howevel', and their organic r einains would 
Beem to indicate that their t rue position ifl very much lowet", and that 
they are the probable equivalents of the Pointe aux T1·embles and 
Tuladi rocks of the Temiscouata section, oi· of those of the Seigas River, 
described above. The sandstones possesR tho same vescicular or amyg-
daloidal aspect, are similarly marked by the occmrence ofnurne1·ous 
small fragments of black slate, with o thers of serpentine, a nd contain, 
in addition to carbonized vegetable remains, shells which appear to 
indicate a horizon about that of t he Niagara formation. Among these 
are the following :-

Impression of a coral, resembling ]?avosites. 
Impression of a Bryozoon, probably Callopora. 
Orthis, sp. 

Fossi Is from 
Aroostook 
River. 



Beaver Urook 
to Salmon 
Brook. 

NORTHERN NEW BRUNSWICK. 

Streptorhynchus subplamn.? Comad. 
Strophomena rhomboidalis, \Vilckens. 
Spirifera, sp., like S. radiata, Sowel'by. 
A.trypa reticularis, L. 
Rhynchonella, sp. 
Cornulites, I ike C'. Clintoni, Hal I. 

On the g1·eai bend of the Ai·oostook below Beaver Brook, both the 
eonglomerates and .;andstones reappea1· at inte1·v<Lb for a mile or two, 
their low inclination (from 16° to 30°) and val'ying direction of dip 
indicating a sucr:e::;sion of low folds. These are still mol'e com;picuom;
ly seen in the ,;]aty rocks which then succeed and bol'der the river for 
the greater part of the distance to Salmon Brook in Washhurne. These 
,;]ates are mostly da1·k bluish grey, but often have a pale gl'eenish cast, 
which i" heightened by weathering. They include thin layers of grey 

~~~11~~nes 01 sandstone, and in places al;;o thin layers of dark-blue compact lime
itructnrc. stone. These are especially noticeable as presenting precisely the 

same peeuliarity as that already noted in the case of the limestones on 
the Siegas in N cw Brunswick, viz., that of theii· being transvel'sely 
!woken into distinet and separate blocks, as if by a series of vibrations, 
and leave little doubt that they are a continuation of the same beds. 
The green and red t;lates are similarly an extension of t.hose noted 
on the 1:;011th ;::ide 0f Grand River, N.B. For much of the distance the 
folds are so l>l'Oad and low as to be almost flat, but at times thel'e is an 
abrupt transition from these to plications of a much steeper and more 
complicat,ed character. Near the Salmon Brook the slates contain, as 

6laty hcmn.tile. , 

I ntrusive 
t;yenite. 

first noticed by Dr. Chas. '1. Jackson, beds of slaty hematite, another 
feature i11 which they l'Cscmble those of Grand Rivc1" as well as those 
of Ja<;l;:i;ontown. near Woodstock. lt is highly p1·obablc that, with the 
latter, they nre t.he repl'esentatives of the C'linton gl'oup of the New 
Yol'k oystcm . 

Between the mun th of Salmon Bl'ook in Washburne and the town of 
Pl'C8q u i le, the bank,.; of the Al'Oostook, which here flows south-easterly, 
are mostly occupied by intervnles, the only exposnl'e tieen being of 
syenitic rock, undoubtedly intl'usive. Between Prnsquile and the con
fluence of the Al'OOstook with the St. John, in which distance the 
stream doe" little rnol'e than double back upon itself, the exposu!'es a!'e 
also \·cry few, except in the last four 01· five miles, where, as fully 
described in forme1· report;;, they consist of highly disturbed calcareous 
slate8, intersected by numcl'ous dykes of trap. On the south of P1·es-

,-olcnnic rocks. qui le, howevel', along the Houlton and otbol' roads leading in thn.t 
direction, beds a1·e soon met with , which indicate that the silicious and 
volcanic rocks, already dcscl'ibcd, to the northwat'd of the Aroostook 

• 
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Valley, here come again to the surface, and again break the con tinuit;;; 
-0f the Silurian tract. They are best seen along the road leading _ 

.uOW0':' 

through Mapleton, where, after passing a belt of b-right red :;andstones Carboniferou.; . 

.and conglomerates, which at"e believed to be of Lower Cat·boniferous 

.age, and which rest 11nconformably upon the Silurian slates, we find 
these latter succeeded, fonr miles from Presquile, first by a series of 
grey sandstones, which are more 01· less vescicular (and which are 
'better seen in the village of Spragueville), and then by grey ochreuu,;; 
rocks, which are both porphyritic and amygdaloidal. ·The moi';t "trik-
. h'b". h f h l d l , th t b Havotac!,:Mtn. 1ng ex t 1t1on, owevcr, o t ese ast-name roe rn 1s at o e :;een, · 
twelve miles from Presquile, in and around what is known as the 
:Haystack Mountain. This singular eminence, rising abl'uptly, and on 
-0ne side almost precipitously, from a comparatively flat country, and 
constituting a vel'y conspicuous landmark, is itself essentially composed 
-0f a pale liver-grey, white-weathering felsite, which is more or le"s Felsite. 

porphyritic; but around its base are heavy beds in which these felsites 
.alternate with coa1·se amygdaloidal and ash-like rocks, in places carry-
ing considerable qu1rntitios of chlorite and jasper. Not far from th., 
mountain thei·o a1·e also exposures of ve1·y black and tine-grained flinty 
slates, but we have had no opportunity of ascertaining their relation:; 
or of further investigating this interesting country. 

Comparison of the Silurian System of Southern with that of Northern New 
Brunswick and Quebec. 

In the several Reports of Progress for the years 1870-76 inclu'3ive, Previolls 

<letails of the distribution and distinctive features of the Silurian sys- ceporL•. 

tern, as developed in the south~rn counties of N el',- Brunswick, have 
been given by one of the present authors, in connection with Mess!·<>. 
Ells and Matthew. As these features present many interesting points. 
both of resemblance and of contrast, with those of the region de;;cribet.i 
in the earlier pages of the present report, it has been thought that a brie' 
comparison of the two and a statement of some of the concdusi•Jnt; 
thereby sugge::>ted would not be devoid of value. It mav be added that 

f h · h l · h b" b h ··b . f Prof. Shaler Otl a nrt e1· rnterest as Jeen g tven to t e su .1ec l y t e o servat10ns o Cobscook B"''' 

Prof. N, S. Shaler, made in 1884, on behalf of the United State" r"ck:; . 

Geological Survey, in and about I'assaruaquoddy and Cobscook Bay,;, 
a nd published in the form of a preliminary notice, in the .Americ<tL 
Journal of Science, July, 1886. In the following remarks we shall have 
occasion to refer to some of the conclusions therein arrived at. 

Among the several localities in Southern New Brnn::>wick character
ized by the occurrence of Silurian rocks, thel'e are two in which, from 
the completeness of the exposures, they may he most ad,·ant::tg:eously 
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studied, and which may hence be regarded as typical. These are thu 
1:<hore of Mascareen peninsula, forming a portion of the eastern side of 
P assamaquorldy Bay, in Charlotte county, and the southern part of 
Queen's <'Onnty. The sequence of strata in each of these, and their 
parallelism, as explained in the reports referred to a.hove, is given in 
t he following comparative table:-

Sequenr:e of Silurian Strata in Southern J>lew Brunswick. 

I.-MASCAREEN PENINSULA. II.-SOUTHERN QUEEN'S COUNTY. 

Co10para.ti"rc Div. li't. 
~}i~~i~~ stratn. I. Grey felspathic slates, about .. 400 

I L Grey and black banded sili
cious slates, with nodular 

Div. Ft. 
I. Grey and dark grey slates ... 400 
II. Dark grey and black 8ilicious 

clay slates, distinctly band-

Baek Bay 
foseils. 

JI I. 
layers ................... 620 

Grey ftagg-y sandstones, with 
some conglomerate. Shells 
::>f Lingula, Modiolopsis and 
Loxonema? with comminu-
ted vegetable matter...... 350 

I V. Reri and green slates and 
sandstones, with diorites 
and fel;;ites ............... 300 

V . Dark grey and reddish por-
phyritic felsites .......... 300? 

ed ........................ 608> 
III. Dark grey and greenish grey 

(sometimes purplish) sand
stones, becoming slaty 
above ..................... 600 

IV. Asb grey and greenish grey 
scbistose beds, dioritic and 
amygdaloidal .... ' ......... 30(', 

V. Grey and dark grey, some
times reddish, porphyritic 
felsites, with chlorite schist 
and breccia conglomerate. 
Thickness 800 feet or more. 

Since the publicMion of the reports upon which these tables are 
based, much more numerous collections of fossils from certain of the 
Rtrata have been made, both in New Brunswick and Maine. As a list 
of those found in New Brunswick has not yet appeared in the report& 
of the survey it may appropriately be given here. For the 'Maine lists 
Teforence must be made to the preliminary Report of Prof. Shaler, 
cited abo ;re. · 

The following fossils have been obtained from Back Bay, i11 Charlotte 
county, in beds supposed to be those of Division I. The list is based, 
upon colleeiions made partly by Mr. T. C. Weston in 1869, and partly 
upon others made subsequently (1884) by L. W. and J. W. Bailey, G. 
F . Matthew and other~. 

List of Fossils from Back Bay, Charlotte Cuunty, N.B. 

Heliolites, sp. indt. 
Obolus Davidsoni? Salter. 
Orthis hybrida, Sowerby. 
Orthis uberis, Billingl:l. 
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Orthis, sp. indt. 
Streptorhynchus subplanum, Conrad. 
Strophodonta indentata ? Conrad. 
Strophodonta punctulifera, Co:Q.rad. 
Strophomena rhomboidalis, Wilckens. 
Leptaena transversalis, Dalman. 
Spirifera crisra, Risinger. 
Spirifera radiata, Sowerby. 
Atrypa reticularis, L. 
Rhynclwnella, allied to R. cuneata, Dalm;:i,n. 
Pterinea, sp. indt. 
Euomphalus? with opercula asrnciated. 
Proetus, sp. indt. 
Encrinurus punctatus, Wablenbe1'g. 
Dalmanites limulurus, Green. 
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In Pal. FosE'ils, Vol. III., Part 1 (1884), ~Ir. Wbiteaves expresses the BAge of Bkaok 
ay roe s .. 

opinion that the Baek Bay rocks m·e possibly of about the same age 
as-theG-~lpb-limestones of Ontario. 0 1r1 1 v.•" ~ 

The fossils collected by Prof. Shaler are chiefly from Shackford's Shnckford's-
- -·--- - ------ Head fossil~. 

Head and other points about Cobscook Bay, some of which, with their 
fossiliferous chu.1acter, were described in tbe New Brunswick rep61:"ffur 
1871*. From the lists given, which, however, are stated to be ineom
plete, the horizons represented would appear to include the Lower 
Helclerberg group, as well as the Niagara and Clinton, while~i'll 
southern New Bruoswick the former would seem to be nearly; irnot 
Wholly absent. .Another recent discovery of much interest in co;"i:cc- Discove of 

tion with the Silurian system of southern New Brunswick is thefi~- M!g~~si~~\"~g's 
ing, by Mr. G. F. Matthew, of the remains of pteraspidian fisl:ies, 'ii'1 county. 

banded shales, rnferrecl to Div. II. of the Mascareen section, nea1:'"t-be 
Nerepis Hills in l\ing's County. (Can. Rec. Science, Vol. II., No:4, 
Oct. 1886., and American Journ. Science.) The :fish-bea1·ing beds~ a;'e 
rngarded by Mr. Matthew as being at least as old as the Lower Ludiow, 
and probably of about the same age as those boldingthe-Palaeaspis of 
Prof. Claypole. 

If now we compare these rocks of southern New Brunswick with Efqu;vkal<'.noY 
o roe sin 

those described in the northern part of the same province, and in Northern a.nd 
- · Southern N.B. 

Quebec and Maine, it will appear that neither in the Gaspe peninsula 
nor along the south shore of the St. Lawrence have we anything which, 
either in lithological features or in its contained fossils will correspond 
to Divisions I. and II. of the first named district, although such 
equivalency is perhaps to be found in Divisions II. and III. of the 

•Geo!. Survey of Canad ii, Report of Progress, 1870-71. 
4 
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Anticosti group. If, however, the structure which we have described 
on Lake Temiscouata be the true one, the counterpart of these beds is 
perhaps to be found in the conglomerates and succeeding slates, morn 
or less silicious, which occur between Black Point and Pointe aux 
Trembles, and of which the fossils indicate a low zone in the Silurian 
system. In nol'thern Maine silicious and felspathic slates have also 
been described as rising from beneath the Silurian rocks on the Alle
guash and Fish t'ivers, as well as south of Presquile, but these are much 
finer-grained and more nearly resemble some of the beds which, upon 
the Beccaguimic River in Carleton county, N.B., have been found to 
contain a Cambt'o-Silurian fauna. It is interesting also to notice that 
in northern Maine, as in southern New Brunswick, there are, in asso
ciation with undoubted Silmian rocks, extensive beds which may be a 
portion of the same system, altered by contact metamorphism. The 

Coutn.ct . bl f h fi . d . d . . d metamorphism. most not1cea e o t ese are ne-grarne m1caceous an gne1ss1c san -

Intrusive 
;iun.rtz
,porphyry. 

stones, with some interbedded slates, which are found on the shores of 
Umsaskis Lake of the Alleguash River, and which, alike in their tex
ture, in tbei1· peculiar purplish or lilac colour_, and in the abundance of 
what are probably imperfectly formed crystals of staurolite, bear the 
closest possible resemblance to strata found in various parts of New 
Brunswick, as on the St. Croix Rivel' in Charlotte county and in por
tions of York county. (See Gcol. Survey Reports, 1871, 1882-4.) 

In these latter instances the alteration is evidently connected with 
the proximity of great masses of intrnsive granite; and so, in northern 
Maine, not fat· from the micaceons and gneissic strata are found exten
sive tracts of what is also evidently intrusive rock, here consisting, 
however, chiefly of a rather fine white-weathering quartz-porphyry, 
which in some places becomes granitoid, and in others epidotic and 
amygdaloidal. Too little, however, is known of the relations of these 
beds to enable us at present to speak with any confidence as to their 
true position . 

.Ai:c of Division HI. of southern New Brunswick, as indicated by its organic 
Division IIL remains, may be regarded as the equivalent of the Niagam formation, 

and consists chiefly of sandstones of grey, greenish aucl purplish colou!'s. 
Their equivalents in the north would evidently seem to be found in the 
rocks of Pointe aux Trembles and the Tuladi 1-tiver on Lake Temiscou
ata, the vel'y similar beds of the Siegas Tiiver, New Brunswick, and 
those of the Aeoostook Valley, in ilfaine, the similarity being mal'ked 
both in their lithological nharacters and in their contained fossils. In 
accordance with this view, the underlying conglomerates of Burnt and 

Age of Blnck 
and Burnt 
Point rocks. 

Black Points, together with the shales which immediately succeed 
them, may not imprnbably be regarded as representing the Oneida, 
Medina and Clinton g roups. 
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The remaining groups of the Silurian system in south em New Volcanic 

Brunswick are remarkable for the abundance and variety of volcanic ¥::f;.0f~.1;~d v. 
or semi-volcanic material which they contain, such material being 
quite noticeable in Division IV., but reaching its maximum in Division 
V. A fmther peculiarity characterizing these higher beds is that of 
their low inclination as compared with the groups below them, and 
which appear to indicate extensive physical movements as accompany-
ing, and perhaps determining, the igneous outflows which there origin-
ated. This latter feature is also paralleled at the north, where, if the 
views advanced as to the structure on Lake Temiscouata are correct a ynconf~rmi.ty 

' in the S1lur1an. 
similar want of conformity and difference of attitude exists in the two 
-divisions of the Silurian system as there represented. But while in 
southern New Brunswick these movements would seem to have left 
the areas affected for the most part above the sea level, the higher 
members of the system being but slightly represented, if at all; in 
northern New Bmnswick and in Quebec they were followed by a sub-
sidence which, ovel' very extensive areas, led to the origination of 
marine sediment.:i, including thick beds of coral-bearing limestones,-
the lower or calcareous portion of the Gaspe series-and which con-
tinued to 01· beyond the close of the Silurian era. It may be added, 
that in the r ed and green shales which underlie the limestones at the 
base of Mount Wissick, in the somewhat similar beds found about the 
Fish River lakes, and on the Aroostool~ River, in Maine, and again 
near the Grand River and the Beccaguimic River, in New Brunswick, 
we have what are probably the equivalents of Division IV. of the Mas-
carecn and N erepis sections; while in such rocks as the felsites and 
dolomites of the Haystack Mountain, in Maine, that of :M:oose _\foun-
tain, in Carleton county, N.B., or, still better, in the similar rocks so 
conspicuously.developed about the Bay Chaleur, we may likewise have 
the equivalents of Divi;;ion V. 

The following table, by comparison with those given on page 48 l\I 

will serve to make the above relationships more intelligible:-

Supposed Sequence of Silurian Strata in Northern New Brunswick, 
Quebec_ and Jl!Iaine. 

Divs. I . and IL- Grey argillaceous and siliciol:s slates, including 
(locally) heavy beds of conglomerate. Fossils somewhat numerous 
in upper part, including shells and graptolites, indicating a low 
Silurian horizon. 

Conglomerates and succeeding slates of Black and Burnt 
:?oints, on Lake Temiscouata; felspatbic and silicious slates of 
Fish River and Alleguash River, Aroostook county, Me.? Conglo· 
merates and graptoli tic f!lates of Beccaguimic River, Carleton 

<:iequence of 
S ilurian strata. 
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county, N.B. Supposed to be equivalent to the Medina and Clin• 
ton groups of New York, Divs. 2 and 3 of Anticosti group, or groups 
B and B' of Arisaig. 

Division In.:A. -Giey ftaggytand ma~sivesandstones, with some conglo
merate, becoming frequently greenish or purplish, ancl more Qr less 
amygdaloidal. Fossils rather numerous, including corals and 
shells, as well as worm-tracks and comminuted remains of plants. 

Sandstones and conglomerates of Pointe aux Trembles, Tuladi 
and Squatook Rivers, Quebec; similar beds of Siegas River, New 
Brunswick ; sandstones and conglomerates of Aroostook county, 
Me. ; similar beds of Beccaguimic River and other parts of Carleton 
county, N.B. 

Niagara formation, or Wenlock group. 
B.-Lower sandstones, shales and limestones of the Gaspe peninsula. 

Similar sandstones and limestones of the head waters of the 
Chatte and Matane rivers, Metapedia Lake, Metis and Riruouski 
rivers, and lower part of. Mount Wissick. Fossils numerous, 
marine. 

Supposed to be equivalent to the Guelph formation of Ontario• 
Divs. IV. and V.-Red and green shales of Cape Gaspe ; red and green 

slates and sandstones of Mount Wi8sick ; ;similar slates on Fish 
River (Eagle Lake) and Aroostook River, Maine; red and green 
slates of Grand River and Carleton county, N.B.; often including 
argillaceous iron ores. ? Felsites and associated trappean rocks of 
Campbellton and Bay Chaleur, Moose Mountain, New Brunswick, 
Haystack and Spider Lake, Maine. 

Division VI.-Grey, often nodular or columnar limestones, abounding 
in fossils. 

Upper limestones of Cape Gaspe ; middle and upper rocks of 
Mount 'Vissick, regarded as equivalents of the lower portion of the 
Lowbr Helderberg. 
. Fossiliferous limestones of Square Lake and Ashland, Me.; 
Lower Helderberg. 

Fossiliferous limestones of Carleton county, N.B. 
Fossiliferous slates and sandstones of Metapedia River, Resti

gouche, Victoria, Madawaska and Carleton counties, N.B. Similar 
slates, etc., of Aroostook county, Me. Lower H elclerberg? 




