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Sm,-I beg to present herewith a report on the Surface Geology of 
the Province of New Brunswick, chiefly the result of observations 
made rlill'ing the summer of 1884. Illustrative maps showing the 
character and distrib ·on of the surface deposits, are in course of 
preparation. These re based on the quarter-sheet topographical 
maps of the Survey, the surface geology being laid down upon them 
according to a system of coloring and notation. They will be issued 
as soon as the necessary data to complete them have been obtained. 

~Iy thanks are due to the New Brunswick Railway Company for a 
free pass over their lines; to Prof. Harrison, of the University of New 
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·Crown Lancls Office, Fredericton, G. F. Matthew, M.A., St. John, and 
Rev. C. R. Matthew, Kingsville, Ont., for information r elating to the 
depths of Grand and W ashadamoak Lakes and the Konnebeckasis 
River, etc. 

I have the honor to be, 

Sir, 

Your obedient servant, 

R. CHALMERS. 

OTTA w A, May, 1885. 
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PRELIMINARY REPORT 

ON THE 

SURFACE ~EOLOGY OF NEW BRUNSWICK. 

The explorations of the past season (1884) relating to the surface Area explored. 

_geology of New Brunswick extended to all parts of the province, and 
a number of important facts were discovered. The area included in 
the eastern and northern counties was examined more in detail than 
-0ther portions, partly because its surface deposits had not hitherto 
been studied, except in a preliminary way, and partly owing to the 
fact that data of considerable scientific value were found there in the 
course of the season's investigations, which, it was considered, might 
aid in solving the perplexing problem of the glaciation of Eastern 
Canada. 

The observations of geologists on the glaciation of New Brunswick, Observations 
"- previous to 

previous to 1884, having been largely confined to the southern and 1884. 

western counties where the strim met with have a general southerly or 
southeasterly bearing, it was therefore inferred that t his direction 
indicated the general ice-movement over the whole province. The in­
vestigations of the season of 1884*, however, show that north and east 
of t he water-shed dividing the waters of the St. John River from those 
flowing into the Baie des Ohaleurs and Gulf of St. Lawrence, there wag 
an easterly and northerly ice-movement during the Ice Age, accom­
panied by a heavy transportation of drift from the interior towards the 
coast; that is to say, the water-shed referred to seems also to have shed *~~i~~~~s~f 
the ice of the glacial epoch northward and southward, the glacier or wick. 

glaciers on the southern side moving in t he direction of the Bay of 
Fundy, while those on t he northeastern side moved down the oppo-
site slope into t he depression now occupied by the Gulf of St. Law-
rence. In addition to these ice-movements, however, strim have been 
found on the last mentioned slope, indicating a separate and inde... 
pendent ice-flow, either directly northward or southward, which are 
l'eferred to a later or second period of glaciation. All the facts relat-
ing to those will be found tabulated and details given in a subsequent 
part of this report. 

• The writer first treated of the glacial phenomena of the northern part of the province in 
a paper published in the Canadian Natw·ali•t in 1881, Vol. X., No. 1. 
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The marine deposits along the coast were also studied and fact -
obtained which serve to show their horizontal and vertical distribution 
as well as the oscillations of level which the region underwent, approxi­
mately, during the Quaternary epoch. The amount of these oscilla­
tions is estimated on the evidence of marine fossils, old shore lines, 
and drift-filled estuaries. 

Barometric A complete hypsometrical section of the province was made along 
measurements. the Tobique and Xepisiguit Rivers, in which the elevations of a num­

ber of the principal mountains and lakes of the interior above sea­
level were measured barometrically, and the height of the general 
surface of the country ascertained with, it is hoped, a tolerable approach 
to accuracy. Many facts r elating to its agricultural character, fauna,. 

Agricultural 
character of 
northern New 
Brunswick. 

flora, etc., were also observed. From the upper waters of the Nepisi­
guit a descent of the Upsalquitch River was made by way of Portage 
Brook and Upsalquitch Lake, and t he general surface features and 
agricultmal capabilities of that section were noted. A large tract of 
excellent farming land exists on the upper waters of .the Restigouche, 
as referred to by hlr. R. ·w. Ells, Report D., (Report of Progress, 
1879-80) which will be available for settlement as soon as some means 
of communication are provided. This tract is sometimes called t he 
"Fertile Belt,' ' but above the mouth of the Patapedia, owing to its 
remoteness, want of roads, etc., it is yet entirely unsettled. 

Towards the close of the season (1884) the Madawaska valley was 
visited and the character of the country along the upper St. John, 
in reference to its agricultural value, and otherwise, specially observed, 
and data regarding its surface geology collected. This section of the 
province, which includes Madawaska county and a part of Restigouche, 
it may be remarked, comprises some fine intervales and uplands. 

Rock-bound The discovery of trne rock basins holding small lakes in the Lauren­
lake basins. tian and Huronian rocks lying to the north east of the city of St. John, 

was not one of the least interesting results of the season's operations. 
Details regarding these, as well as many other matters not referred to­
here, will be given in the following pages. 

Fossils. 

]'lorn. 

Collections of fossils were obtained from the marine clay of the Baie-
des Chaleurs basin, which are enumerated under the head of " L eda 
Clay and Saxicava Sand." Among them is a claw of the lobster 
(Homarus Americanus) di covered for the first time in the Leda clay of · 
Restigouche. Specimens of brick-clay for the museum were obtained 
from brick-yards in operation at St. John, Moncton and Fredericton, 
and considerable collections of the flora of the province were also 
gathered, partly by Mr. G. U. Hay, who accompanied me as a volunteer­
on a trip UlJ the Tobique River, and partly by the writer. 

In preparing this report it is considered necessary to revise, to some-
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extent, the nomenclature in use pertaining to surface geology, and the Revision of 
"fi . . d" l d t d* h" h h nomenclature. new class1 cation and notation are accor mg y a op e · w ic ave of surface 

reference to the sub-divisions of the subject as outlined in the Geology of geology. 

Canada, 1863, page 88'7. This classification will be employed in this 
report and in the preparation of maps illustrating the character, dis­
tribution, etc., of the surface deposits, and it is hoped will be sufficiently 
practical and systematic for all investigations in this branch of geology 
for some time to come. Details regarding the coloring and notation of 
these maps will be found elsewhere. The system now adopted will, no 
doubt, require modifications from time to time as our knowledge 
advances, and therefore is, to a certain extent, merely provisional, 
especially that of Division M2 into "fresh-water" and "marine beds," 
the term" interior, fresb-water "deposits being employed for the present 
to designate those beds supposed to be of the same age as the Leda 
clay and Saxicava sand, but which occur in the interior apparently 
where the sea has not reached during the Quaternary epoch. The 
evidence as to their fresh-water origin, especially in New Brunswick, 
is still to a large extent negative, no fossils having been found in them. 

The names "Saxicava sand" and" Leda clay," firat proposed forcer­
tain beds in the St. Lawrence valley by Principal (now Sir William) 
Dawson, will be restricted exclusively to the known marine fossilife­
rous deposits consisting of sand, gravel and clay, which are inter­
mediate between the till or boulder-clay (division Ml) and the recent 
deposits (division M3). 

CLASSIFICATION OF SURFACE DEPOSITS. 

M3. 

Alluviums, or Recent Deposits. 
(a) 

Fresh-water beds ; 
(fluviatile and lacustrine) ; 
marshes, peat bogs, or caribou 
plains, and river flats (intervales ). 

M2. 

(b) 
Marine beds ; 

salt marshes, sand dunes, 
estuarine flats, etc. 

Stratified Sands, Gravels and Clays. 

(a) (b) 
IJJ.terior, fresh-water sands, 
gravels and clays (fluviatile 
and lacustrine, etc.) 

M 1. 

Saxicava sand and 
Leda Clay (marine 
fossiliferous beds). 

Till, or Boulder Clay. 

• See Report of Progress, 1880-81-82. 
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The fresh-water and marine beds, (a) and (b) of division M 2, are 
supposed to be largely of contem1Joraneous formation, and the same 
remark applies to (a) and (b) of division M 3. 

Moraines and kames are not classed with any particular division at 
present, as they masy belong, partly at least, to either M 1 or M 2. 
Their occurrence is merely local and phenomenal, and moreover they 
do not occupy areas of any great extent either on the surface or, so 
far as observed, beneath it. 

The term kame is somewhat enlarged in signification from that used in 
my last report (Report of Progress, 1882-83-84) and is here employed as 
including not only kames of the interior, such as those occurring on the 
higher levels and in river valleys, but also those wide, flat ridges of sand 
and gravel met with along the coasts of the Bay of Fundy and Baie des 
Chaleurs. The latter have been regarded by Mr. G. F. Matthew as of 
marine origin (Report of Progress, 1877-78 EE), and seem to have been 
at lea t remodelled by marine currents. 

TOPOGRAPHICAL FEATURES OF NEW BRUNSWICK. 

Cb.!ef topogra- The topographical and orographical features of New Brunswick ph1cal features. 
are largely dependent upon the geological structure and the char-
acter of its rock-formations. The more alient points of these 
m~ be thus outlined and succinctly stated in general terms : -

Main water- 1. .A. main axis or central water-shed traversing the province from the 
sb.ed. 

extreme northwest corner southeastwardly to the isthmus of Chig-
necto, or to the Nova Scotia boundary. This low axial ridge, 
while it has a general northwest and southeast direction, nevertheless 
sweeps round to the south with an extensive curve in the central part, 
and in Carleton county, along the upper waters of the South-West 
Miramichi, approaches near the St. John River, thence, however, 
extending almost due eastwardly past the northern end of Grand 
Lake or Salmon River, Queen's county, its course from there being about 
southeasterly to the isthmus as already mentioned. 2 . .A. northeasterly 
slope from this water-shed to the coast, drained by the numerous rivers 
of this part of the hydrographical basin of the St. Lawrence, chief among 
which are the Restigouche, N episiguit, Miramichi and Richibucto ; and 
3 . .A. south westerly slope drained by the St. John and its tributaries and 
also by the St. Croix, Digcleguash, Magaguaclavic, New and other rivers 
into the Bay of Fundy. Traversing this latter slope is a second or sub-· 

Subordinate 
water-shed. ordinate water-shed, referred to in report GG (Report of Progress, 

1882-83-84) approximately parallel to tbe main one described, and con­
stituting a divide between the St. John valley and the Bay of Fundy. 
It extends from King's county, in the vicinity of !Jong Reach on 
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the St.John River, southwestwardly to the International boundary and Height of main 
. . water-shed. 

beyond it. Each of these has numerous mmor axes or water-sheds, some-
times branching off from the pl'incipal one, but often apparently with-
out any connection with it, and irregular in direction; and thus while 
the chief topographical features of the pl'ovince are comparatively 
simple, they nevertheless present in detail many complexities, moun-
tain and hill ranges as well as enclosed valleys running to all points of 
the compass, and contributing to form, in many places, a highly diver-
Eified smface. 

The general elevation of the principal water-shed referred to, in which 
are to be found the highest mountain ranges and peaks in the province, 
is, in Madawaska and Restigouche counties, 800 to 1000 feet above 
sea-level; at Nictor and Nepisiguit Lakes, 1,000 to 1,200 feet; from 
these lakes to the upper waters of the South-West Miramichi, 1,200 
to 1,300 feet; on the divide between the Taxis and N ashwaak river8, 
·900 to 1000 feet, where the road from Boiestown to Fredericton crosses 
it, 650 feet; across the central pa1·t of the Carboniferous area between 
the Nashwaak and the head of the Cocagne RiYer, 150 to 300 feet. 
Between Moncton and Shediac it is 100 to 150 feet; on the ridge between 
the Memramcook valley and Cape Bald, 125 to 200 feet, and between 
·Cumberland Basin and Baie V erte, 10 to 20 feet. Along that portion of 
the water-shed lying between the head of the Tobique River and the 
western li;mit of the Middle Carbonaceous area, mountain and hill ranges 
with scattered peaks rise to heights of 2,000 to 2,500 feet abo.-e the sea, 
_giving the region, when viewed from some prominent imromit, a bold 
and rugged outline, and leading the observer to imagine the general 
level to be much highel' than it really is. 'rhe grandest and most pic­
turesque scenery of the province occurs in this part, that is, between the 

.Silurian area on the north and the Carboniferous on the south, where 
the Tobique, Nepisiguit and Miramichi rivers take their rise. (See 
report of Mr. Ells in Report of Progress, 1879-80.) 

The height of the second or subordinate water-shed between the St. Height of sub-
- ordinate water-

J ohn River and the Bay of Fundy does not, in general, exceed 700 to shed. • 

800 feet above sea-level. Several peaks, howovel', rise to an elevation 
of 1000 feet; but this water-shed is intersected by transverne, or north-
ancl-south valleys, the bottoms of which are not more than from 300 to 
-500 feet above the sea. The general features of this region are described 
in my report on the surface geology of western New Brunswick already 
cited; but it may be stated, in addition, that the eastern extension of 
this water-shed is characterized by short, hilly ranges and isolated 
peaks, which include the Nerepis mountains, as well as Douglas, Bull 
Moose and Broke Neck mountains, and others east of the St. John River . 
.Between this divide and the coast of the Bay of Fundy are numerous 
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hills and ridges described in Bailey and Matthews' report (Report of 
Progress, 1870-71), through which the rive1·s have cut deep channel­
ways; so that, although as high, and in some instances higher, than 
the water-parting referred to, they nevertheless offer no obstacle to the· 
drainage from it into the bay. 

GENERAL SURFACE FEATURES OF THE SLOPES. 

Surface fea- The more I)rominent surface features of that part of New Brunswick 
tures of slopes. 

lying on the northeastern slope of the chief water-shed mentioned, 
may be briefly stated as follows:-

1. An elevated and rugged distJ"ict in the interio1·, about the upper 
waters oftbe Miramichi, Nepisiguitand Upsalquitch Rivers, which is 
from 1000 to 1500 feet in height above sea level, but includes 

N ortheastern 
slope. numerous mountains from 2000 to 2500 feet in altitude; (2) an undu-

Southwestern 
slope. 

lating plateau in the north, occupied chiefly by Silurian and Cambro­
Silurian rocks, with a height varying from 800 to 1200 feet; and 
(3) a low, gently undulating, or nearly level area in the eastern part 
underlaid by Carboniferous sandstones, etc., which has a gradual slope 
from a height of 400 to 600 feet along the western margin down to the 
shores of the Gulf. The whole eastern coa t region of the province, 
indeed, from Baie Verte to the mouth of the Restigouche, is low, form-
ing a sort of inclined plane, descending beneath the sea at a low angle. 

The south western slope exhibits much greater diversity of features, 
the St. John valley, which extends throughout the whole provin ce 
from northwest to southeast, being, perhaps, the most noticeable. 
From the summit of the principal water-shed described, there is lL 

gradual slope to this valley, as also from the shorter divide on the 
southwest. The highest land is in the Tobiqu0 region, and at the· 
head of the Shiktehawk and South-West Miramichi rivers. Mountains 
and broken ranges traverse this elevated tract in all directions and 
cross the St. John valley in the vicinity of Mat·s Hill (llt88 feet high), 
extending into the State of Maine. To the north and northwest, in 
Victoria and Madawaska counties, the surface is rolling beyond the· 
river valleys, and elevated 800 to 1000 feet on a general level above the 
sea, with occasional summits, such as the Bellevi.lle and Green Moun­
tains, etc., rising considerably higher. To the south of Shiktehawk 
River the country is also rolling and the general level 600 to 800 feet 
above the sea. This latter tract, which comprises Carleton county 
and part of York, has already been described in report GG (Report of 
Progress 1882-83-84). The area occupied by Carbonifero~s rocks on 
the southwestern slope is here, as elsewhere, comparatively low and. 
flat, varying in height from 200 to 600 feet above sea level, but having: 
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a slight descent eastward to the limit of the Cam bro-Silurian and other Character of 
. . . b h region border-rocks overlapped by it on the south. The country underlaid y t ese ing Bay of 

older rocks, again becomes hilly and broken, and is traversed by ridges Fundy. 

rising 500 to 1000 feet above the Bay of Fundy, their longitudinal 
direction being usually parallel to the coast line. The e ridges occupy 
a considerable area in Charlotte, King's, Queen's, St. John and Albert 
counties, often with intervening valleys })arallel thereto or to the coast, 
as well as those transverse valleys referred to, through which the 
rivers flow, the bottoms of which, as already stated, are at all levels 
from that of high tides in the Bay up to 400 and 500 feet above it. 
The general topography of this coast a!'ea has, however, been fully 
described in former reports (Report of Progress, 1870-71, also Report 
for 1877-78), and it is, therefore, unnecessary to dwell upon it here. 
Suffice it to say, that the region referred to, from Shepody Mountain, 
in Albert county, to the St. Croix River, is extremely rugged and 
barren, and from the nature of the underlying rocks, much of the soil 
is poor and stony. 

HEIGHTS OF SOME OF THE PRINCIPAL MOUNTAINS IN OR NEAR THE 

MAIN w ATER-SHED. 

From the foregoing outline of the topography of the province, it will 
be seen that tbe highest land is that occupying the central part of the 
northern half, and, as already stated, lies in the area drained by the 
southeastern branches of the Tobique, the South-West and North-West 
Miramichi, and the Nepisiguit and Upsalquitch rivers. Bald (Saga­
mook) Mountain, at Nictor Lake, is 2537 feet above 8ea level; 
Mount Teneri:ffe, the highest peak imrnedialely south of the N episiguit 
Lakes, is about the same elevation. Numerous other mountains are to be ~~~~t~i~~ ;131 

seen in the vicinity of these lakes and along the upper reaches of the the interior. 

Nepisiguit River, their bare red summits often rising 2000 feet high. 
One of these, about three miles above Indian Falls, or fifty miles from 
the mouth of the Nepisiguit (also called BaldMountain), was found to 
be 1922 feet above the level of the Baie des Chaleurs. From its summit, 
the Miramichi River and valley, and the Gulf of St. Lawrence, were 
distinctly visible. On the portage from Nepisiguit River to Upsalquitch 
Lake, several remarkable mountains were noticed, among them a sym-
metrical, dome-shaped one, immediately southwest of the lake, stands up 
conspicuously in the valley, affording a splendid outlook from its 
summit. Its elevation, according to Hind, is 2186 feet. Upsalquitch 
Lake is surrounded with peaks, no fewer than ten being visible from 
its surface. Along the Tobique River, several ranges and isolated 
mountain::; also of great beauty were observed. Bald Head, oi;i Riley 
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Brook, is one of the most striking, its elevation, according to Hind, 
Illue Moun- being 2240 feet above the sea. The Blue Mountains form the most 
tains, Tobique . t -" t f h T b' 11 h . h' h valley. prommen .iea ure o t e o ique va ey, t e1r ig est peak being 1724 

View from 
Sagamook 
Mountain. 

Descent of 
rivers. 

feet above sea level, and 1250 feet above the river at their base. The 
loftiest mountains in this elevated tract, however, occur, according to 
:Thfr. R. W. Ells and other explorers, on the Big South Branch of the 
N episigui t, that is, between Nictor and N episiguit Lakes on the north, 
and the Right Hand Branch of the Tobique on the south, where some 
peakt:1 attain a height of 2600 to 2700 feet above sea level. 

Around the central highlands described, the surface of the country is 
rolling and broken, sloping away nevel'theless almost imperceptibly in 
all directions from it, the descent, however, being less to the north­
west than to any other point. From the summit of Sagamook Moun­
tain, Nictor Lake, one can look over the great Silurian plain to the 
north and northwest, and see beyond it the elevated range of the 
Notre Dame and Shickshock Mountains looming up; but the slope from 
this region is greater towards the Gulf of St. Lawrence than in any 
other direction, as evidenced by the rapid descent of the rivers. 
The N episiguit River descends 1,000 feet in ninety miles, and the 
Upsalquitch 800 feet in about forty-five miles. What the descent of 
the Miramichi waters is was not ascel'tained, but it must likewise be 
considerable, especially on the Little South-West. The Tobique 
descends about 635 feet in its entire length of ninety-five miles . 

RrvER SYSTEMS AND LAKE BASINS. 

Area drainecl The rivers of New Brunswick are numerous, and some of them large. 
by the St. John. 

Miramichi 
River. 

No country in America is better watered. The St. John is the great 
artery, draining about 10,500 square miles in the province alone, the 
total area of New Brunswick being computed at 27,490 square miles.* 
Next in importance and drainage area is the Miramichi, with its nume­
rous branches ramifying throughout Northumberland county and a 
part of Sunbury, York, Carleton and Victoria, and draining no less 
than 5,500 square miles of tel'ritory. The Restigouche is the third 

rui:~~~ouche largest, and while forming the boundary between the provinces 
of New Brunswick and Quebec for a part of its course, is, above the 
confluence of the Patapedia, entirely with in the first-named province. 

Nepisiguit 
:River. 

Its extreme length is about 150 miles, and its drainage area in Ne~v 
Brunswick about 2,200 square miles. Next in size is the N episiguit, 
which is about ninety miles long, and traverses a rugged country, 
but has a much smaller drainage area than the rivers mentioned. It is, 
however, the swiftest and most difficult for the voyageur. 

* ;J'weuty-third Annual Report of the Crown Land Department of New Brunswick, 188-L 
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Several of the tributaries of the St. John within the province are Tributaries of" 

really rivers of considerable size, such as Oromocto, N ashwaak, Eel, the St. John. 

Tobique, Green, Madawaska, etc. The Tobique is one of the largest, 
rising in the highland region at ictau Lake and draining an area of 
about 1,500 square miles. The St. Croix, Digdeguash and :M:agaguada-
vic flowing into the Bay of .Fundy, are also important streams and 
along with New River drain the chief portion of the slope on the 
secondary or southwestern water-shed. 

In reference to the drainage of the province, however, it appears t0 Pdre_-glacial _, 
rainn.ge anu 

have been, in pre-glacial times, somewhat different from that which river valleys. 

at present obtains. While all rivers and streams of any size 
examined, seem, from the depth of their valleys,-often cut into 
the hardest rocks,-and the presence of till in such valleys under-
lying the fluviatile deposits, to have had a preglacial existence, 
nevertheless, the changes produced on the surface of the country during 
the Ice Age have caused them, in certain places, to leave their old 
channels and excavate :aew ones, often through solid rock. Moreover, 
drainage areas around the heads of rivers, and also lakes, if such 
existed in pre-glacial ages, may have bad larger or smaller catchment 
basins, and these too may have been partially drained in other direc-
tions than by existing water-courses. Further, the greater elevation 
of the region at that time relatively to the sea level, as evidenced 
by a number of facts~ some of which will now be adduced, enabled 
the rivers to cut their channels, and the valleys through which 
they flow, more deeply, by giving them greater erosive power, 
especially in the lower part of their course!:!. The facts obser\ed as B~~t~ ~r~ii'~~r 
indicating a greater pre-glacial elevation in the Bay of Fundy region ~!:;~~fg~a~f 
may be summarized as follows :-the estuarine character of the the region. 

St. John River as far up as Fredericton; the tidal lake-like eA.'})ansions 
of Kennebeckasis River and Belleisle Bay along with Washadamoak 
and Grand Lakes, these bodies of water being the result of the ponding 
back of the St. John owing to the obstruction at its mouth and the sub-
sidence of the region in later Quaternary times. In pre-glacial ages, 
Salmon River, instead of emptying into Grand Lake, must have flowed 
along the bottom of the depression containing it into the St. John, and 
so with Canaan and Kennebockasis Rivers. These sheets of water Grand and 

are therefore arms of the lake expansions of the Lower St. John and Wasbadamook ' ' . ' lakes, etc., bow 
occupy valleys which were eroded partly by the streams flowing into originating. 

or through them, and partly by sub-aerial agencies in the period refer-
red to. The maximum depth of Grand Lake, so far as can be ascer-
tained, is about 30 feet; of Washadam<¥tk, about 100 feet; of the St. 
John River, in Long Reach, 106 feet, but immediately above Indian-
town, 198 feet (from the Admiralty charts); ofKennebeckasis Bay, 78 
feet, and of Kennebeckasis River, in the deepest part, about 200 feet. 
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Estuaries of All the other larger rivers of the province flowing directly into the 
-other rivers. f d bl 

.Sections of 
borings made 
across Resti­
gouche and 
Miramichi 
valleys. 

sea also have estuaries o consi era e length, except the N episiguit, 
the probable cause of which will be explained further on. The tide 
flows up the North-West MiTamichi to Red bank, about thirty-five miles 
from its mouth, and up the South-West about the same distance. Tide 
head on the Restigouche is twenty-four miles from its mouth; on Richi­
bucto River twenty-two miles; on the N episiguit the tide flows up only 
three miles above Bathurst Harbor. In the Bay of Fundy district 
the river valleys are penetrated by the sea, to greater or less distances, 
similarly to that of the St. J obn,-Magaguadavic as far up as the 
"falls" at St. George, six miles from its mouth, and the St. Croix to 
St. Stephen, sixteen to seventeen miles. 

The sections of borings made across the Restigouche and Miramichi 
river valleys during the construction of the Intercolonial railway, and 
represented in the accompanying diagrams, will also illustrate the 
question under consideration as to the height of the region in the 
Tertiary or pre-glacial period. 

At the mouth of the Metapedia River, where the Intercolonial rail­
way bridge spans the Restigouche, borings were made which are 
represented by Fig. III. The borings made for foundations to the 
North-West and South-West Miramichi bridges are represented by 
Figs. I. and II. 

~;8~~s°Fnr~~~: These sections show that at some period anterior to the deposition 
glacial times. of these clay beds, the Restigouche flowed in this part of its valley 

'70 feet below its present level, and the Miramichi 112 feet below 
the present sea level. 

Conclusions ns Correlating all the facts bearing upon this question in the north and 
to greater pre-
g!acial eleva- south of the province, they indicate a pre-glacial elevation of the region 
t10n of region. 

of 100 feet or more above that of the present day relative to sea level. 
The depth of the Kennebeckasis and certain parts of the St. John val­
ley which are in excess of this may be taken as indicating a still greater 
elevation than that given above ; but on the other hand it is probable 
these depressions have been formed wholly by secular rock decay and 
subsequent scooping out by glaciers instead of by river action. 

Probn.ble differ- But with reo-ard to the drainage of the province it may be stated fur-
ence 1n volume b 

of ri,·ei.:'\> n9ta- ther that some of the rivers seem in pre-glacial times to have had 
bly the 1~ep1- ' ' ' 
siguit. a larger or smaller volume of water, as the case may be, from one cause 

or anotber,-this supposition alone explaining some anomalous facts. 
Taking the N episiguit River as an example, we find that from. the 
Narrows to its mouth, about twenty-five miles, its valley appears to be 
largely of Post-Tertiary origin. Either the lower pa.rt of the river 
took another course in pre-glacial ages, or the whole river itself has 
been of smaller \Olume. The drift holding in the lakes at its head 
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·being of glacial origin, it follows that prior to its deposition and 
arrangement around their borders a portion of the waters now drained 
off by the Nepisiguit may have escaped by the Tobique,-Nictor Lake, 
which is only two and a half miles from the upper Nepisiguit Lake, 
being 165 feet lower than the latter and apparently connected with 
it across the water-shed by valleys now drift-filled. In this case, the 
pre-glacial N episiguit would not be as large as its successor, precipita­
'tion being equal. At all events, the limited drainage area of this river 
in comparison to its length, the absence of an old drift-filled channel 
at or near Grand Falls, and the rock-bound channel still being eroded 
more deeply at the Narrows, Grand Falls, Middle Landing, Pabineau 
Falls, etc., together with the fact of its flowing over a rock-bed till 
within three miles of its mouth indicate, when viewed in relation to 
-<>thcr river valleys, the post-glacial excavation of its valley especially 
in the lower part of its course. It should not be f01gotten, however, 
that for the most part, this river flows through a district occupied by 
Pre-Cambrian and Cambro-Silurian rocks, which wear down much more 
lowly than those of other parts of the country. 

Examples might be cited, were it necessary, to show that when 
lakes or drainage basins existing on water-sheds are drained by outlets 
·On opposite sides, as is sometimes the case, if one of these becomes 
·closed by any means, the volume of the other must naturally be 
increased and excavate a larger channel. 

The changes in the drainage referred to, have, in some places, resulted Origin of 
· d · f: 11 d f th d · f . water-falls ~n pro ucrng water- a s an gorges rom .e ammmg up o pre-exist- and gorges. 

ing river valleys during the lee Age, instances of which may be seen in 
.several of the larger rivers. The singular phenomenon of a water-fall 
.at the mouth of the St. John may be partly the result of the pre-glacial 
outlet being blocked up with till, and partly due to the subsidence of 
the region. The present outlet, which bas been excavated through solid 
rock to a depth of about 110 foet, is post-glacial in orig-in. Prior to its 
formation, the pent up waters of the St. John must have spread over a 
very large area inside of the barrier and played an important part in 
the formation of terraces and hwustrine beds. There is reason to 
believe that during the subsidence which took place when the Leda 
-Olay was deposited, the sea invaded the St. John valley and lake region 
described, as far as the Keswick River, although no marine remains 
have yet been found above the Long Reach. 

All the rivers of New Brunswick, as already stated, flow over beds Erosion carried 

-0f drift which occupy their valleys, and are engaged once more in on by rivers. 

wearing them down from the high levels to which they were raised by 
the material thrown into them during the lee Age. The fact of their 
flowing over stratified gravel, etc., in certain parts of their courses would 
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almost seem as if they were filling up instead of cutting down their 
channels, and locally this doei:; occur to some extent even at the pre­
i:;ent day, but appears to have played a more important part in their 
history in early poi;t-glacial times. There is, however, a eonstant wear­
ing down, as well as a general seaward movement, of the materials of 
river valleys going on together. 

Lakes and lake The lakes and lake systems are so intimately connected with the systems post-
glacial. rivers that the two have necei;:sarily to be considered together. But while 

Lake basins 
how formed. 
Elevations of 
lakes. 

we have abundant evidence of the pre-glacial existence of rivers or 
t'ather of river-valleys, we have none regarding lake basins. The latter, 
therefore, have to be studied as if they were solely of post-glacial origin. 
Nevertheless, that Tertiary lakes existed, or, at least, that the rivers then 
had somewhat similar sources of supply to those which now obtain, there 
seems no reason to doubt. The tendency of all lake8, however, is to cut 
down their outlets and thus drain themselves, and for this reason, few 
lakes, if any, may have existed, except on the water-shed8, at the clo8e 
of the Tertiary period. But if the precipitation in this region and the 
drainage basin of each river were the same then as at the present day, 
the \Olume of water carried duwn during the year would be about the 
same also. Ifno lakes existed at their sources, however, the rivers would 
probably be lower in dry seasons from lack of a reserve supply, and 
higher dm·ing the season of greatest precipitation, and this alone would 
give them greater erosive power during floods. Their deeply cut 
rock-channels, and the fact that they nearly all flow over gravelly 
bottoms now, might be considered as arguing a greater pre-glacial 
precipitation and erosive action; but the extensive filling up of their 
valleys during the Ice Age produced changes which render it difficult 
to institute comparisons, even approximately correct, between pre­
glacial and post-glacial drainage, a8 the rivers here particularly 
referred to have not had time since to clear out the drift from their 
valleys. From the traces of former high-water levels found along their 
banks, such as terraces and water-worn gravel, sometimes thrown into 
ridges or kames, it is obvious they must have flowed at different 
heights in'the Quaternary period up to 150 to 200 above the present 
water courses along the larger rivers, and have probably held in lakes 
or lake-like expansions here and there in early post-glacial time. 

The large1· number of the lakes of the province are held up by barriers 
of drift or morainic materials, and their configm·ation and depth are· 
largely the result of the denudation and arrangement of such materials 
by glaciers, as explained in my report already cited. The N episiguit 
Lakes, the most elevated in N cw Brunswick, being 996 feet above sea 
level, and 10 to 20 feet deep, have a general east and west direction, 
conesponding with the course the glaciers pursued in that part of the 
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country. Nictor Lake, 8~8 feet above the sea, al)d 50 to 60 feet deep, 
has the same trend longitudinally. Upsalquitch Lake is 792 feet. above 
the same datum line, and 55 feet deep, its general direction, however, 
being north and south. These and the other lakes at the head of the 
Right Hand Branch of the Tobique River, are all evidently drift 
dammed, and are surrounded by high mountains and romantic scenery. 
Great quantities of trout (Salmo fontinalis) and fresh-water mussels 
( Unio complanatus), etc., are found in them, and the black duck (Anas 
obscura), the loon (Oolymbus torquatus) and other species of water-fowl 
are also common there. 

Several small lakes, lying in rock-basins, occur in the Laurentian or Roc~-basinks 
. . holdmg la es, 

Pre-Cambrian belt to the north of the city of St. John. Lily Lake, how formed. 

half a mile distant therefi:om, occupying an area of 27 acres, 25 feet 
deep, and elevated tiO feet above sea-level is one; Rowe's Lake, 145 feet 
high, is another; Dark Lake, 165 feet high, a third; also Lawlor's Lake 
on the site of the Intercolonial railway, and others. These lake basins 
have evidently been formed by the sub-aerial decay of the rocks in situ 
in Pre-Quaternary times, the softer limestones, graphitic shales and 
ferruginous rocks having been more deeply acted upon than the gneisses 
and felsites. During the Ice Age the debris was scooped out by the 
moving glaciers, leaving the depressions wherein lie the lakes. Glacial 
strire are invariably found on the southern borders of these lakes, the ice 
having moved in a southel'ly direction in this part of the country.* 

Mr. G. F. Matthew informs me that he regards some of these lake Caves. 

basins as having originated from the formation of cavities in the Lau­
rentian limestones through the agency of running water together with 
atmospheric decay along certain lines of the strata, the rock above the 
cavities afterwards falling in or breaking away, and the loose materials 
having been subsequently scooped out by glacier ice. Caves are still 
found in these limestones in the vicinity of St. John. 

The depressions occupied by river systems and also the larger number Origin of 
. valleys and 

of lake basms arc the1·efore the result mainly of the wear of the rocks inequalities or 

f . d l b . l d . . surface, rom runnmg water an unequa su -aena ecay m then· natural 
situation, chiefly in ages preceding the glacial epoch, the softer strata 
having thus been more deeply acted upon by the degrading influ-
ence mentioned. When the ice of the glacial epoch accumulated 
upon e surface of the country, a thick mantle of rock debris is sup-
posed to have occupied the rock surface beneath it, which, becom-
ing partially frozen into its bottom, would be moved along with 
---- -------------------------

•For the theory here adoptecl regarding tbc sub-aerial formation of rock basins holding lakes, 
by the secnlar atmospheric degradation of rocks, glacial denuclation, etc., see Dr. A. R. c. 
Selwyn, Geological i\Iagazine, vol. IV., p. 9! (1877): R. Pumpelly, American Journal of 
Science and Arts, vol. XVI!., Third series, p. 133 (1879); Dr. T. Sterry Hunt, ibjd. vol. XXVI., 
Third series, p. 190 (1883), etc. 

2 
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it, thus grooving and striating the rocks, breaking off the irregular 
knobs and projections which bad not been so readily decomposed, and 
smoothing down to a large extent the asperities ofrock surfaces. This 
moving mass would conform to the various inequalities of the surface 
over which it passed, scooping out the decayed rock material from 
many of the depressions formed by such unequal decay and forming 
hollows, sometimes rock-rimmed, but oftener partly rock-rimmed and 
partly enclosed by drift. On the retreat of the ice of the glacial epoch, 
the drainage of the areas sunounding these depressions, in most cases, 
would find its way into them, thus forming lakes. If the lake hap­
pened to be on a slope, the overflow became a river, following some 
pre-existing river-valley which, as stated on a previous page, would tend 
eventually to drain the lake by wearing down the outlet. When a lake 
occurs on a water-shed, however, although it has more than one outlet, it 
may have no extent of drainage area around it, and its overflow being 
insignificant, it will, in this country, where the precipitation is always 
in excess of the evaporation, usually remain full all the year round. 
The wearing down of the outlets from lakes on water-sheds is a very 
slow process, more especially if the drainage area around them is small, 
the outlets in that case being also small; and hence these will be the 
last lakes to lower their level or disappear, not only from the causes men­
tioned, but also from the fact that less sediment is carried into them. 

In consideration of the facts above stated, therefore, it would appear 
tha,t the present surface features of the province are largely the result 
of the operation of such agencies as are seen around us at the present 
day, augmented and intensified by the exceptional condition of things 
which existed in the glacial epoch. The "hills and dales," river val­
leys, Jake basins and other depressions have been produced either by 
atmospheric degradation, or the wearing action of flowing waters, or 
both, and at the advent of the Ice Age the rock surface of the region 
must have presented very nearly the same contour as at present. 

GLACIAL STRIA]. 

The following list includes all the striai observed, so far as known, 
throughout the province, except those already recorded by Mr. G. F. 
Matthew (Report of Progress, 1877-78) and by myself (ReiJ>rt of 

Strioo, by whom 1882-83-84). Striai have been noted in different places by Mr. R. W. 
noted. Ells, Mr. Chas. Robb, Prof. Hind, and by the late Prof. Jas. Robb, 

which are embraced in this list and duly credited to them. Those 
given on the authority of Prof. Robb were obtained from a paper pub­
lished in the Proceedings of the American Association for the Advance­
ment of Science (1850). The courses are all referred to the true mer-



CHALMERS.] GLACIAL STRIJE. 19 Ga 

idian, and the direction of the ice-flow is indicated by the bearings in 
the proper column. Where doubt exists as to the course the ice pur­
sued, the reverse one is also given, as in the case of Nos. 7 and 10. 
The " General Slope of Surface" is not to be understood as having 
any relation to the course of the ice-ftow, but simply shows the general 
contour of the surface where the strim occur. All the heights given 
have reference to sea level, unless otherwise stated. 

No. LOCALITIES. 

ALBERT CouKTY. 

1 In Dawson sett. , 5 miles N. of Hillsboro, 
(Ells.) 

2 At Hillside, 1~ miles S. of Turtle Creek, 
(Ells.) 

3 On road from Curryville to H opewell, near 
Shepody mountain ... ....•• . . (Ells. ) 

4 Three miles N. E. of Hopewell Hill.(Ells.) 

5 In Woodworth sett., 3 miles N.E. of 

COURSE • 

S. 54° E. 

S. 60° E. 

s. 55° w. 
s. 65° w. 

H opewell Hill ................ (Ells.) S. 65° W. 
6 At Hillside P. 0 ., N. side of mountain, 

(Ells.) s. 30° w. 
7 Three miles from Albert on road to Ger- S. S0° W. or 

S At Mary's Point .................. (Ells.) S. 55° IV. 
man town Lake ........ .... ... (Ells. )I N. SO" E. 

9 On road from Elgin to Golden mountain, 
2 miles S. E. of Elgin Corner . . (Ells.)\ S. 25° E. I 

10 Four miles from Albert on road to Salmon IS. S0° W. or: 
River .. .. .... ....... ..... .. .. (Ells.) N. S0° E. I 

11 Near shore at 1-l\Iile brook below Point S. 70° \\' . or l 
Wolf ......................... (Ells.) 1 N. 70° E. 

CHARLO'.l'l'E COUNTY. 

12 At Beaver Harbor .. ... . .... . older strire. 
" " ...... . .... later strire. 

13 ' At Back Bay, . side ...... . ........... . 

14 Head of Back Bay .... ................. \ 

15 At JUascareen (apparently later and finer 
stri re) All these strire cross the small 
valleys and fjords of the Bay ofFundy 
coast nearly at right angles .... ... . 

16 NearOakBay ... . .............. (Robb) 

S. 54° E. 
S. S9° E, 
S. 54° E. 

S. 64° E. 

S. S9° E. 

S. lS 0 E. 

17 At St. Andrew's, sea shore •...... (Robb.) S. 28° E. 

lS Near St. Andrew's, on upland .... (Robb.) S. 2s0 E. 

19AtChamcook Lake ... ..... ...... (Robb.) S.4S0 E. 

I 

I 

GENERAL 
SLOPE 

OF 
SURFACE. 

N. 

APPROXI­
:\IATE 

HEIGHT. 
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No. LOCALITIES. COURSES. 

CrrARLOTI'E CouNTY.-Continued. 

20 At L'Etang harbor .............. (Robb.) S. 63° E. 

21 Between St. George and L'Etang (Robb.) S. 63° E. 

22 At Falls of Magaguadavic River (Robb.) S. 65° E. 

GLOUCESTER COUNTY. 

23 At Belledune, on Intercolonial raih.-ay, 1 
mile E. of Belledune River. Grooves 
and strire ......................... . 

24 Crossing these are fine, distinct, but ir­
regular strioo, well preserved on both 
N. and S. sides of E. and W. roches 
moutonnees . •••••..... ............. . 

25 In another place along railway track, a 
1 mile nearer the river, grooves and 
strire ...... ••••••...... ........... . 

26 Cross strire, fine, but distinct, are numer­
ous here also. They are usually short 
and brokell" lines .................. . 

27 At Belledune station, grooves and strire .. 

28 Later and finer strire ...... .......... . 
The grooves or ruts of the older set are 

8 inches or more in depth, and from 
6 inches to 2 or 3 feet wide. The later 
strire are fine and irregular, some­
times running into each other, and 
appear on both sides of the larger 
and deeper E. and W. ruts. 

29 At Belledune, 1 or two miles behind rail­
way station on low E. and W. ridge. 

30 At Elm Tree River, N. side along Inter-
colonial railway ....... ... ......... . 

31 At same place, on S. side of river, 2 sets. 
Older set, grooves and scratches .... . 

32 Later and finer set .... ... ..... . ... . 

33 At Millstream, N. side, along railway, 
grooves and strire ................ .. 

34 At Nigadoo River, grooves, but not dis-
tinct ...........•.•......... .. ... .. 

35 At Peter's River, (N. side of,) 3 miles N. of 

I !~:~~~~:·. :·~~~8 .. ~i~~.t~~~~~~, -~l~~o-~~~· 
36 Tete-a-gaucbe River, (just N. of,) along 

railway. Grooving and fine strire ... 

37 At Bathurst Harbor, W. side of ......... . 

N. 82° E. 

N. 3°W. 

N. 77° E. 

N.3° W. 
S. 88° E. 

N. 3°W. 

S. 88° E. 

N. 87° E. 

N. 87° E. 
N. 22° E. 

N. 42° E. 

N. 40° E. 

N. 42° E. 

N. 22° E. 

N. 22° E. 

38 In Ste. Louise sett., S. side of Nigacloo 
I River . . . . • . . . . . . . . . . . . • • . . . . . . . . . N. 77° E. 

GEN 'J.;RAL 
SLOP>J 

OF 
SURFACE. 

N. 

N. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

N.E. 

APPROXI­
:\1.ATE 

HEIGHT. 

170 

170 

100• 

200· 

60 

55 

50 

80 

75 
BetweeTh 

tide 
marks. 
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No. LOCALITIES. 

GLOUCESTER COUNTY-Continued. 

39 In same place, further north on N. and 
S. road .....•...................... 

40 In same place, at N. end of last-men-
tioned road ...................... · . 

41 In Robertville sett. ; E. end of southern-
most E. and W road ... . ... ....... . 

42 In same place, at E. end of most north-
erly E. and W. road ....... ........ . 

43 In Dunlop sett.;· on N. bank of Peter's 
River, 2 sets. Older grooves and 
strioo .... . ........................ . 

44 Later and finer strioo ................ . 
The earlier chiefly grooves, the later .fine 

strioo 
45 At Bald Mountain, three miles above In­

dian Falls, Nepisiguit, or fifty miles 
from mouth of river. No di5tinct 
grooves nor strioo, but roches mouton-

COURSES. 

N. 72° E. 

r. 67° E. 

N. 72~ E. 

N. 72° E. 

N. 57° E. 

N. 77° E . 

nees and polishing.. . . . . . . . • . . .. . . . . E. and W. 
Boulders from the 'IV. were seen on 

this mountain. 

KENT CouNTY. 

GENERAL 
SLOPE 

O~' 
SURFACE. 

N.E. 

N.E. 

N.E. 

N.E. 

...... .... 

N.E. 

21 G G 

APPROX!· 
:\fATE 

HEIGHT. 

400 

185 

1920 

46 At Weldford Station, Intercolonial rail- { S. 3° W. or Flat. 
25

0 
way, and two miles S.. . . . . . . . . . . . . N. 3° E. 

47 H alfway between Weldford and Coal { S. 5° W. or Flat. 275 Branch Stations, in several places... N. 5° E. 

48 At Cocagne beach, by Prof. Jas. Robb, 2 
sets .............. .. .. . .... -~~~~} 

KrNGs' CouN1'Y. 

N. 68° E. 
N. 25° E. 

49 At mouth of Nerepis River ...... (Robb.) S. 65° E. 

50 At Oxbow, or bend of Nerepis River 
(Robb.) 

.51 In Nerepis settlement ........... (Robb.) 

52 At Hardings, Nerepis River .. ... (Robb.) 

53 At Elmsdale, S. side of Long Reach 

54 At Belleisle Corner . . . . . ......... ~~ll~: ~ 
55 On road from Norton Station to Belleisle 

Corner, 4 to 5 miles out ....... (Ells.) 

S. 50° E. 
S. 30° E. 

S. 19° E. 

s. 75° E. 
S. 10° E. 

S. 10° E. 



22 G G NEW BRUNSWICK. 

No. LOCALITIES. COURSES. 

MADA WASKA Coux·l'Y. 

56 Near )fadawaska chapel. ..... . . . (Robb) S. 75° E. 

57 At Edmundston village, on left bank of 
St. John. . .... . . . . . . . . . . . . . . . . . . . . . S. 65° E. 

58 In Madawaska valley, 3 miles from mouth 
of river, on right bank.. . . . . . . . . . . . . S. 45° E. 

59 In same valley, about 2 miles from mouth 
of river, on left bank . .. . . . . . . . . . . . . S. 65° E. 

KoRTHUMBERLAND CouNTY. 

60 Along Intercolonial railway, 6 miles N. 
of Newcastle, and between that and 
Beaver Brook station . . . . . . . . . . . . . . S. 23° W. 

These strire are within the drainage 
basin of the }!iramichi on a south­
ward slope. 

61 -ear same place, another set. . .... . . . . . S. 18° W. 

62 Two miles N. of Beaver Brook station, on 
'C right bank of Green Brook.......... S. 87° E. 

Strire in last two places not very dis­
- tinct; no grooves. 

63 At Blackville, central part, along road, on 
W. side of S. W. Miramichi. . . . . . . . . N. 68° E. 

64 At confluence of Indiantown Brook with 
S. W. Miramichi.. .. .. . . . . . . . . . . . . . N. 73° E. 

Deep grooves and fine strire, both in 
same direction. 

65 At the mouth of Hay's Brook, 8 to 9 
miles above Boiestown, along right 
bank of S. W. 1\firamichi. . . . . . . . . . . N. 38° E . 

Strire, distinct and well defined. 
66 At Rogersville 'station, Intercolonial rail-

way, 2 to 3 miles K of . . . .. . . . . . . . N. 83° E . 

QUEEN'S COUNTY. 

67 At Bupel's Cove, Grand Lake •••• (Robb). 

RESTIGOl:CHE COUNTY. 

68 At Kew Mills, near Intercolonial rail­
way, in several places, Roches mou-
tonnles and grooves . .. . .. . . . .. . .. . . 

69 At Benjamin Ri,er, S. of, on post road .. 

S. 30° E. 

N. 82° E. 
s. 83° E. 

I GENERAL 
SLOPE 

OF 
SURFACE. 

s. 

N. W. 

Flat. 

Flat. 

F lat. 

Flat. 

Flat. 

N.E. 

N.W. 

N. 
N. 

70 One to two miles E. of Charlo River, 
along main road........... . . . . . . . . N. 82° E. N. 

APPROXI­
MATE 

HEIGHT. 

600 

600 

300 

300 

350 

50 

480 ? 

225 

25-5a 
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No. LOCALITIES. COURSES. 

RESTIGOUCHE Cou"N'rY-Continued. 

71 At same place, on l\IcPherson's farm.. N. 82° E. 
One groove here in trap rock is 7 feet 

wide. 
72 At same place, r . branch of river, on 

second concession road . . . . . . . . . . . . . S. 83° E. 
73 In Dundee settlement .. ... . . . . . . . . . . . . . N. 77° E. 

74 In same place, near W. end of J Older .. 
settlement, 2 sets .......... L Later .. 

75 Two miles IV. of to'1·n of Dalhousie, at 
intersection of branch railway with 
road ........ .. . .. ........ . ....... . 

76 Along Dalhousie branch railway, 2 miles 
from Junction ................... .. 

77 On Lily Lake road, near Campbellton, l~ 
miles from lake ........ .......... . 

78 On same road on same side of hill, but 
nearer lake ................... ... . . 

79 On same road on summit of hill .... ... . 

N. 77° E. 
S. 68° E. 

N. 67°E. 

N. 72° E. 

N. 77° E. 

N. 67° E. 
r. 67° E. 

mit N. 67° E. 
801 On same road on southern side of sum-

81 On road ·t~· 
0

P~~k~~·;s· 'L~k~: '3 ~ii~s· ·f~~~ 
town of Campbellton, on N. side of a 
ridge rnnning E. and W.... . . . . . . . . N. 67° E. 

ST. Jon~ COUNTY. 

82 At E. end of Courtenay Bay, near glass 
works . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 5° W. 

83 At E. encl of Courtenay Bay, near old 
burying-ground. . . . . . . . . . . . . . . . . . . . N. and S. 

84 On \\' . side, at foot of Elliott row, St. 
John city . . .. . . . . .. . . . . . . .. . . . . . .. N. and S. 

These stria! haYe a difference of 5° in 
their course on the E. and IV. sides 
of Courtenay Bay, showing effect 
of uneven surface upon the ice­
movement. 

85 In Carleton, St. John, N. corner of public 
square . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 2° E. 

86 In Portland, St. John............ .. .. .. S. 15° E. 

87 In Portland, at outlet of Lily Lake..... . S. 10° E. 

GENERAL 
SLOPE 

OF 
Su RF ACF.. 

N. 

N. 
N. 

N. 
N. 

N. 

N. 

N. 

N. 
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APPROXI­
MATE I 

H EIGHT. 

35 

125 
225 

325 

80 

200 

500 

575 
600 

s. w. 550 

N. I 500 

N.W. 

N.W. 

E. 

N. 
s. 
s. 

Tide 
Level. 

10 
Tide 
Level. 

20-30 
75 

60 

88 In Portland, on road behind Reed's castle S. 10° E. S. 

89 At Dark or Crescent Lake....... . . . . . . . . S. 20° E. s. 165 

90 At Spruce Lake........ .. . . .. . .. . . . . . .. N. and S. 175 

91 At Sh~%~~- ~~~l~'. :. ~i!~~.'~~·. ~~.~~·. ~-~~~/ S. 200 E. N.W. 20-3~ 
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No. LOCALITIES. 

I 

S1•. JOHN CouNTY.-Continued. 

92

1 

Kear St. John, at brick.yard, ..... (Robb.)/ 

93 At penitentiary, E. side of Courtenay 

I 
Bay ................•..•.... (Robb.) 

94 At South Bay ....•.............. (Robb.) 

95 At Musquash Mills ............. (Robb) 

'96 E. of Musquash River .......... (Robb.) 

97 At Hunter's Ferry, Quaco Lake .. (Robu) 

SUN!!URY COUNTY. 

CouRs1~s. 

S. 20° E.' 

s.10° w. 
s. 5° w. 
S. 38° E. 

N. andS. 

8. 32° E. 

'98 At Rushiagonish bridge ........ (Robb.) S. 28° E. 

99 Near Gagetown, at old mill ...... (Robb.) S. 40° E. 

100 Near Gfllon's, Blissville or Nerepis Road . 
(Robb.) S. 28° E. 

101 Two miles 8. of last place . ...... (Robb.) S. 2 ° E. 

VrarORIA CouN'lT. 

102 On Blue Mountains, Tobique River, 
(Rind.) 

·w ESTMORELA:'.\D COUNTY. 

103 At Dorchester, on ridge behind peniten-
tiary ............... .... . ......... . 

Grooves in places. Ice moved up N.W. 
face of an escarpment following 
Memramcook valley. 

104 At Jolicceur, Hall's Hill, polishing and 
i·oches moutonnees . •...•............. 

105 At Aulac, near Fowle1Js hill .........••. 
Ice-mm·ement here was guided by Cum­

berland Basin and Westmoreland 
Ridge. 

106 At Cape Tormentine, on Emigrant settle­
ment road, 5 miles from Port Elgin. 

(Ells.) 
107 At Cape l\Iaringouin, near point on E side. 

(Ells.) 
108 Near Sackville, 1 mile S. of Intercolonial 

railway on road to Maringouin .. (Ells.) 
109 Five miles N. E. of Dorchester, and 2 miles 

from Intercolonial railway .•••.. (Ells.) 

. andS. to 
S. 20° E. 

S. 12° E. 

s. 20° w. 
s. 38° w. 

S. 2° E. 

S. 2° E. 

S. 12° E. 

S. 12° E . 

GENERAL 
SLOPE 

OF 
SURPACE. 

w. 

N. 

E. 

APPROX:I­
MAT~~ 

HEIGHT. 

1650 

175 

110 
80 
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No. LOCALITIES. 

WES'.l'MORJ<JLAND COUNTY-Continued. 

110 On road from Sackville to Dorchester} 
Copper Mines, 4 miles N. W. of Sack-
ville, 2 sets ................... (Ells. ) 

111 In second Westcook settlement at forks 
of road ........................ (Ells.) 

112 On E. side, one mile from W estcook church 
on road going up hill. . .......... (Ells.) 

113 Dorchester, 1~ miles S. of, or~ a mile S.W. 
ofrailwaycrossing on road going to Cape 
Maringouin, W. side ............. (Ells.)I 

114 At Fairfield, 3 miles E. of Dorchester1 
(Ells.) 

115 At Memramcook Corner, 2 miles E. of, on 

COURSES. 

S. 12° E. 
S. 3°W. 

S.13° W. 

S. i2° E. 

S. 22° E. 

S. 6° E. 

highlands ....................... (Ells.) S. 26° E. 

116 At Boudreau quarry ,on road from Rock-{ 
land to Boudreau, 2 sets...... (Ells.) 

YORK COUNTY. 

s. 12° s. 
s. 

117 At St. Mary's, near Fredericton .. (Robb.) S. 30° E. 

118 Four miles N. of Fredericton ..... (Robb.) S. 30° E. 

119 Neairl'lfaryland .................. (Robb.) S. 30° E. 

120 At Dyer's on Han well road ...... (Robb.) S. 30° E. 

121 On old Woodstock road .......... (Robb.) S. 30° E . 

122 At Springhill .................... (Robb.) S. 30° E. 

123 Near French Village . ... .... ..... (Robb.) S. 30° E. 

124 On hill beyond Indian Village .. (Robb.) S. 30° E. 

125 Near Naylis' on Royal road .. ... (Robb.) S. 33° E. 

126 At Cardigan settlement .. .. ... ... (Robb.) S. 18° E. 

127 At S. end of Oromocto Lake ..... (Robb.) S. 18° E. 

128 In Harvey settlement .......... (Robb.) S. 20° E. 

129 At Han well school house, ~ sets .. (Robb.) { S. 28: E. S. 63 E. 

25 G G 

GENERAL I 
SLOPE APPROXT-

OF MATF; 
SURFACE. IIE!GHT. 



26 G G NEW BRUNSWICK. 

GEXERAL APPROX I-

No. L OCALITIES. CoURSES. SLOPE MATE OF 
SURFACE. HEIGHT. 

-

YORK CouNTY.-Continuecl. 

130 Near W. end of Oromocto Lake .. (Robb.) S. 48° E. 

131 At mouth of Keswick ... . ....•• . (Robb.) S. 48° E. 

132 In parish of Prince William . .. •• (Robb. )I S. 28° E. 

133 At Fredericton .... ...... ...... . .. (Hind.) S. 30° E. .......... 350 

134 Four miles out on Miramichi road .. ... . ·I S. 20° E. ······ .... 400 
(Hind.) 

135 On Hanwell road ........... . ... (Hind.)! S. 30° E. ...... .... 400 . 
136 On Maryland road in three places. (Hind.) S. 30° E. ......... , 400 

137 In Prince .. William, near antimony mines .. 
(Hind.) 

S. 20° E. ······ .... 400 

138 On Gagetown road ... .. .... ..... (Hind.) s. 20° E. 

139 In Harvey settlement ...•••.. . • . (Hind. ) S. 20. E. 

140 Opposite Fredericton .... ........ (Hind.) s. 30° E. .......... ' 350, 

141 On road at N.W.cornerofOromocto {older S. 30° E. 
Lake, 2 sets . . ..... (Chas. Robb) later S. 50° E. 

142 On road from Fredericton to .. { first . .. S. 40° E. 
I Erina Lake, 2 sets ... (C. Robb.) second N.and S. 

143 In Bird settlement .......... . (C. Robb.) S. 45° E. 
• 

144 In Tay settlement ....... ..... (C. Robb). S. 38° E. 

145 Below Fredericton .. . . . . .. .. . (C. Robb.) s. 30° E. 

146 At forks of Nashwaaksis . .. . (C. Robb.) S. 35° E . 

1471 North of Lake George, in two or 
three places ....••.•... .. . (C. Robb.) S. 30° E. 
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M 1. TILL, OR BOULDER CLAY, MORAINES, ETC. 

Till is but rarely met with on the surface in the northern part of the Distribution or· 
. . . till in norther°" 

provmce, but usually appears a.long banks of rrvers and m bluffs on the N~w Bruns-

coast of the Baie des Chaleurs, affording evidence from its sheet-like wick. 

charactel' that it extends under the stratified deposits in an almost con-
tinuous bed of greater or less thickness. The heaviest deposit of till 
known in this district occurs on the coast just north of Nash's Creek, 
where it attains a thickness of fifty to sixty feet. .Another ridge-like 
mass of till is met with on the left bank of the Nepisiguit River, 
through which the Intercolonial railway passes by a cutting, showing 
it to be composed largely of granitic and red sandstone debris (local 
rocks). 

Till occurs on the left bank of Nigadoo River at the shore, and is 
overlaid by stratified beds. It is also seen on the banks of the Tete-a.. 
gauche River, near the Dunlop settlement road. .A high bank of till 
is seen in a cutting on the Intercolonial railway, on the right bank of 
the South-West Miramichi. Glaciated boulders of granite, felsite, dio­
rite, etc., from the belt of crystalline rocks to the west, occur in this 
deposit . 

.Another ridge of till is met with on the left bank of the Petitcodiac At Moncton .. 

River, behind Moncton, in a cutting of the Intercolonial railway . 
.At St. John a great mass of till lies on the west side of the harbor, At St. John. 

forming a headland known as Negrotown Point, which extends south-
ward from Carleton. 

Heavy deposits of till occupy the St. John valley above Grand Falls, AJ Ihong.,t_he St~ o n River. 
as refelTed to in my last report, forming banks and mounds along the 
river as far up as St. Leonard's and above it. The village of Edmund-
ston stands upon a bed of till, and the same material occurs abundantly 
in the Madawaska valley, having been much less eroded along the 
upper St. John and its tributaries than below Grand Falls . 

.Along the St. John River from Grand Falls to .Andover, and indeed 
as far south as Woodstock, a ridge, or series of ridges, chiefly of till, 
which occasionally assumes the appearance of mounds, is traceable. .A. 
portion of it has been described in my report already cited, under the 
head of "Karnes." 

At St. Croix village, York county, and also on the opposite side of At st. Croix~ 

the St. Croix River, at Vanceboro, similar ridges occur. The one on 
the New Brunswick side is 300 paces wide and 50 to 60 feet high 
above the river, and appears to be some miles in length. Portions are 
stratified and kame-like . 

.At the head of the Magaguadavic River, low, wide ridges, chiefly 
composed of till, are also met with. 
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In some cases these deposits of till rise above the general level, as 
appears in railway cuttings passing through them transversely; in 
other cases they are merely the edges of the sheet which spreads over 
the surface of the country, but which must have been much thicker in 
river valleys and depressions than on the higher levels. 

How is it that accumulations of till, resembling ridges, occur along 
or near the banks of many of the New Brnnswick rivers ? Has it been 
moved about and thrown into these moraine-like ridges by moving 
rive1· ice during spring floods, when the rivers in the early Post­
Tertiary period flowed at a higher level than now? Ridges have evi­
dently been formed in this way in the same situations d·J.ring the 
recent period, and shallow lakes are found in some loc:llities with 
similar ridges around their borders. The latter are, however, in most 
cases, partially stratified. 

On the tlplands of the interior of the province, till can be seen almost 
everywhere forming the lowest member of the surfaCle deposits, but 
usually thinning out on the elevations, and perhaps disappearing, 
except locally, on hills and mountains. Accumulations of considerable 
tl1ickness occur on the slopes, and more especially at the base of the 
hills and around the borders of lake-basins. 

Moraines are met with in all parts of the province, but are not so 
numerous anywhere as on the water-shed between the St. John River 
and the Bay of Fundy, especially in York and the northern part of 
Charlotte counties. In Nictor Lake, one was seen forming a small islet, 
and another occurs at the western end of the upper N episiguit Lake, 
forming a promontory which is covered by a grove of red pine; also 
along the Nepisiguit valley small moraines were observed in several 
places. One at the Devil's Elbow, fifty-five miles from the mouth of the 
ri>er, stands up in the centre of the valley, kame-like, but is probably 
underlaid by rock. 

RAMES. 

In classifying the kames of western New Brunswick in the report 
on the surface geology of that region (Report of Progress, 1882-83-84), 
two principal divisions of these deposits were made. It becomes neces­
sary now to add a third, as explained on a previous page, which will 
include all those gravel ridges, mounds and hummocks which appear 
to have been under the sea and partly, at least, remodelled by marine 
currents. A number of these occur in a well developed condition on 
the coast of the Bay of Fundy,* and a remarkable one is found in 
Restigouche county along the bank of the Baie des Chaleurs. Three 

•See Report on the Superficial Geology of Southern New Brunswick, by Mr. G. F. Matthew, 
1877-78. 
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divisions or classes of kames will, therefore, be treated of:-(1) those Three divisiona­

on the higher levels, at the sources or along the upper part of rivers of' kames. 

and around lake basins, and which are not confined within narrow 
valleys, but have usually swampy or peaty grounds on one or both 
sides; (2) those found in narrow river-valleys which are usually en-
closed by high slopes or hills ; and (3) kames partly or wholly of 
marine origin, which appear to be composed of material derived either 
from pre-existing beds of till along the coast margin, or of gravel, etc., 
carried down by rivers during that part of the Quaternary epoch when 
the land stood 150 to 200 feet below its present Jm-el relative to the sea. 

In the following brief description of the kames examined during the Descrii;tion of 
kames. 

season of 1884, all the courses given are referred to the true meridian, 
and the heights to sea level. 

KAMES OF CLASS I. 

1. A kame is seen crossing the highway between Kouchibouguac River 
and Chatham, at Lake settlement, on the right bank of Little Black 
River, near its source. Length unknown, the district being 
wooded; course, nearly east and west; height above general level, 
10 to 20 feet; above sea level, probably 150 feet. 

2. On the left bank of a small stream {the head of a branch of Portage 
Brook, a branch of the N."W. Miramichi,), about four miles south 
of Bartibogue station, Intercolonial railway, a small kame crosses 
the track; course, about east and west; length unknown; height 
above sea level, 500 feet. 

CLASS II. 
3. A kame, or elongated mound, occurs at the Devil's Elbow, Nepisiguit 

River, which is probably morainic to a large extent; course, nearly 
east and '''est, or parallel to the valley ; length about one-fourth of a 
mile; height above the river, 50 to 75 feet, above sea level, 650 feet. 

4. Several short, broken ridges (kames), are found at the confluence of the 
Taxis and South-West Miramichi Rivers,their general course being 
parnllel to the last-mentioned river; height above its surface, 
10 to 15 feet. 

5. Along the Tobique River, on right bank, between Arthurette and Three 
Brooks, a number of hills occur in the valley, which are left from 
erosion of the surrounding deposits. They consist of sandstone 
beneath, and drift on the summits, chiefly water-worn gravel. 
Height, 75 to 100 feet; general longitudinal course, parallel to the 
river. Some of these hills are angular in outline, and there has 
evidently, been a channel on the west side in early post-glacial 
times. 

6. Opposite the mouth of the Odell River, a branch of the Tobique, a hill 
stands upon the right bank, apparently in the middle of the 
Tobique valley. It is composed chiefly of rock, with gravel on the 
summit and lower end, and is evidently a mass of red sandston& 
and drift left from denudation. 
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7. At Gagetown, Queen's county, a mound occurs in the St. John valley. It 
is composed largely of glacial drift, with water-worn materials on 
its summit. General course parallel to the river. A marshy flat 
surrounds it. 

8. Mounds or short ridges of gravel occur on the left bank of the Petitcodiac 
RiYer, at Boundary Creek, along the west side of the Intercolonial 
railway. A gravel pit has been opened in a terrace here. These 
mounds are not more than 40 to 50 feet above the river, which 
is tidal up to this point. 

9. A short, low, kame or hummock, 200 to 300 yards long, occurs on the left 
bank of Memramcook River, just above the angle formed by it and 
the second stream flowing into it north of Dorchester Corner. 

10. Near Hillsboro', Albert County, on the marsh skirting the Petitcodiac 
River, a kame, called " Gray's Island,'' occurs. General direction 
N.E. and S.W.; height, above tide level in Petitcodiac River, 
35 feet; length 700 paces, width 220 paces. It is composed of 
sand and gravel, with small rounded boulders, almost wholly 
derived from Lower Carboniferous rocks. Being surrounded 
entirely by salt marsh, it is a conspicuous example of a part of a 
terrace left from the denudation of the materials around it, of 
which it formed a part. 

CLASS III. 

11. One of the longest and most remarkable kames of this group occurs in 
Restigoucbe county along the coast of the Baie des Chaleurs, 
stretching from the Eel River valley to the shore just north of the 
mouth of Nash's Creek. Length about twelve miles; course 
nearly east and west; height above the sea at the western end 
150 to 175 feet, and at the eastern end 50 to 75 feet. It is inter­
sected by streams in many places, and overlaid by Leda clay and 
Saxicava sand, the materials of which are often derived from it. 
This kame runs pretty close to the shore of the bay, except 
at Charlo and Eel Rivers, receding from it into the second con­
cession, at Shannonvale, and in Dundee settlement appears on 
both branches of Eel River in the form of hummocks, which abut 
against the higher ground to the north-west. In the neighbour­
hood of River Charlo the shoreward side is terraced. The 
materials of this kame are almost wholly derived from local rocks, 
and seem to have been first carried down to their present situation 
by currents from the land, and afterwards partially worked over 
by the sea. 

12. Along the coast of the Bay of Fundy there occur a number of kames of 
this class, which have been tabulated and described by Mr. Mat­
thew (Report of Progress, 1877-78), but the elevations above sea 
level were not given. One, extending from Fairville, St. John 
county, southward nearly to Spruce Lake, and called by Mr. M. 
the ''middle ridge in Lancaster," was found to be 175 feet high at the 
northern end, and 130 to 140 feet at the southern. It is a wide, 
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flat-topped ridge of gravel and boulders, overlaid by marine 
deposits, the materials of which seem to have been derived from 
beds of till in the vicinity, and bas been remodelled by the com­
bined action of fluviatile and marine currents along the coast 
when the land stood at a lower level. In its external features this 
kame is altogether unlike those of the interior. 

13.f.;Tbe extensive gravel deposit known as Pennfield Ridge, Charlotte county, 
(No. 17 of Mr. Matthew's table) occupies part of the valley or basin 
between the Magaguadavic bills on the north and those extending 
along the coast from L'Etang to New River. It appears to be only 
partially stratified, but is terraced. Height, 175 to 200 feet. 

The origin of kames, which is one of the vexed questions of surface Theordi~s th rogar mg e 
o·eology still continues to be a fruitful source of discussion. Various formation of 
5 ' kames. 
theories have been advanced to account for them, and the literature of 
this subject alone is quite voluminous. A study of these phenomena 
in the Maritime Provinces of Canada for many years has convinced 
the writer that it is useless attempting to explain all kames as origin­
ating from any one general cause, such, for example, as glacial floods, 
the action of marine currents, etc. On the contrary, I am inclined to 
regard their formation as due to several causes, which may be, to a 
large extent, local, arising from peculiarities in the conformation of the 
land-surface affecting the drainage within certain areas at the close of 
the glacial e1)och and since, and also to marine currents, such as those 
in the Bay of Fundy, acting upon the drift along the coast line, or that 
<:arried down by rivers. I have, therefore, thought it best to arrange 
the kames met with in New Brunswick into three classes as all'eady 
mentioned. The probable mode of origin of those included in classes 
II. and III. has been briefly outlined. It is only those belonging to class 
I. which present the difficulties referred to, and, in the present state 
of our knowledge, no sati factory theory regarding them seems possi-
ble. They are, undoubtedly, to a considerable extent, morainic, these 
and moraines, to all appearance, having been of contemporaneous for­
mation; but, on the othcl' hand, the fact that they occur, so far as my 
observations have extended, along the heads of streams where there 
are dead waters, or on the borders of lakes, not being confined within 
narrow valleys, and usually with swampy or peaty areas on one or 
both sides, and, moreover, have tortuous courses resembling those of 
rivers, leads to the conclusion that the streams along which they are 
found must have, in early post-glacial times, participated in their for­
mation, although the precise mode of action is not evident. Additional 
data and a closer study of these vet·y interesting phenomena will, no 
doubt, reveal to the student some general law respecting their origin; 
all that can be done, meantime, is to collect and correlate the facts 
bearing upon them. 
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GENERAL CONCLUSIONS REGARDING TilE GLACIAL PHENOMENA OF 

NEW BRUNSWICK. 

From the fol'egoing facts with reference to strim, till, transported 
boulders, etc., it is evident the whole area of the Province must have 
been mantled by an ice-covering in the earlier part of the Quaternary 
epoch which, by its movement seaward, scarped and scoured the surface, 
transported drift, and produced marked changes in the physical fea­
tures, more especially with respect to its drainage. Whether this ice 
mantle formed one glacier, or a number of smaller local glaciers, each 
moving as it was influenced by the contour of the land, I will not 
undertake to say from the data on hand; but the latter view is cer­
tainly supported by the greatest amount of evidence. As already 
stated, two principal and apparently independent systems of glaciation 
seem to have prevailed, one southward from the principal water-shed 
of the province, and the other northward. Besides these, however, 
there have been later ice-movements as evidenced by finer strim, 
whether from local glaciers controlled more by miuor inequalities of 
the surface than the larger glaciers, indicating that ice may have 
l:llid down the slopes more directly into the nearest depressions, or by 
icebe1·gs impinging against t he coast area when the land stood at a 
lower level, is doubtful, although certain facts, in connection with the 
stri~ produced, favor the former conclusion. The evidence relating to 
thefle later ice-movements, it may be stated, is found chiefly on the 
northern slope, where the fine stl'iro with a more northerly course than 
those of the chief ice masses occur. On the Carboniferous area 
these markings of the later ice are not very distinct nor regular; but 
on the slates and crystalline rocks of the Baie des Cbaleurs district 
they are well defined and numerous. They occur in many places on 
the same rocks as the oldel' strim and cross the deep wide glacial 
grooves of the latter going clown one side, across the bottom and up on 
the other ::;ide of these, the slope of the land here being northward 
towards the Baie des Chaleurs basin. In a few cases they were seen 
to run into each other, but, on the whole, are regular and parallel 
over areas of many square mile;;, the direction being towards some 
point between north and northeast. The ice which produced them, 
whether small glaciers moving northward or icebergs drifted against 
the a ·cencling surface of the land, evidently transported but little drift 
material. The great denuding and transporting agents were the prin­
cipal ice-masses which moved southeastward on the main southem 
slope, and northeastward on the northern slope. 

On the isthmus of Chignecto there appear to have been local glaciers 
formed on the higher grounds, which crept down the valleys into the 
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Bay of Fnndy, 01· rather into Shepody Bay and Cumberland Basin; ot· 
icebergs have passed over it dming the Quaternary depl'ession, grating 
the more prominent ridges. Very little foreign drift is met with here 
however. (See table of strim, Nos. 103 to 116.) 

The general sequence of events in the region now constituting the General 
. . . sequence of 

-province during its occupat10n wtth tcc seems, the1 efore, to have been events during 
Ice Age. 

somewhat as follows:-
(1) The accumulation of a mass of ice on the RUJ·face of the counti-y, 

from what causes will not here be discussed. 
(2) The movement of this ice from the higher interior region (in 

other won! , the F-hedding of this ice by the principal water-shed), 
towards the coaRhl of the Bay of Fundy on the one hand. and the 
hydrographical basin of the St. Lawrence, or the depressions now occu­
pied by the bays and straits connected therewith, on the other. This 
movement was accompanied by a great transportation of drift, or 
decayed rock-material, which had been formed on the surface previous 
to the Ice Age. River yalleys were partly filled, and the rivers them­
selves dammed up. Lake basins were formed, not, so far as the evi­
dence goe~, from erosion of the rocks by the gl'inding power of the ice, 
but by (a) the scooping ont of loose materials from hollows in rock, 
thus forming rock basins, and (b) by leaving depressions in the drift 
occupying pre-existing valleys which afterwards caught the drainage 
of the areas surrounding them. 

(3) On the. melting and breaking up of this ice-covel'ing, either 
smaller ice-masses have slid down the slopes more directly towards the 
low marginal areas, or into the adjoining seas; or, a:; the land sank, icc­
bel'gs may have grated the slopes, especially of the northern and east­
ern coast areas of the province. 

At what height the land stood relatively to the sea during its OC(;U- Ilei!l'ht of Jn,ncl 

t . "th th" . . d t "bl t d t . "th during Ice Age. pa ion w1 is ice-covermg oes no seem posst .e o e ermme wt 
any approach to aecuJ'acy f"rom the data at hand, but as the rocks are 
everywhere stl'iated down to sea-level, and in a few cases below it, and 
moreovel' a1:1 the depressions now forming estuaries, bays and straits 
seem to have influenced the movement of the ice, such for example as 
the estuary of the Restigouche, the western half of the Baie des 
Cbaleurs, Nepisiguit Bay, Shepody Bay and Memramcook estuary, 
Cumberland Basin, etc., the land must have been a:i high as at the 
pre:;cnt day, if not higher during the period referred to. 

Jn regard to the ice moYement of the glacial epoch in New Infere'!ceir. 
. . respectmg ice-

Brunsw 1 ek one or two mferences may be dram1, and these are :-movements. 

1. That ice will flow down low inclined surfaces even if obstructed 
by hills and ridges as high as the ground which gave it momentum, 
provided there are valley1:1 or passes by which it can creep throucth 

3 0 
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to a still lower level. The priJJcipal water-shed in New Brunswick 
is a comparatively low one, the average descent or slope from it to the 
waters of the Gulf of St. Lawrence being about 14 to 15 feet a mile, 
while on the southern side, towards the Bay of Fundy, the slope is only 

Slopes of sur- 6 to 7 feet a mile. The direct descent, i.e., in a straight line, from 
f~~~m~~~~~s . the higher portion, however, towards the Baic des Chaleun; is 25 feet 

a mile, towards Miramichi Bay 12 feet a mile; on the southward slope, 
from the higher elevation to the Bay of Fundy, it is only about 9 feet a 
mile. The ice in its southward :flow from this water-shed was inter­
cepted (1) by the St. John valley, out of which it had sufficient momen­
tum to rise; (2) by the minor water-shed, between that valley and 
the Bay of Fundy, which it also surmounted, and (3) by the hills along 
the coast in Charlotte county and southern Kings. Notwithstanding 
these obstacles, it seems to have pursued an almost direct course from 
the grounds of the interior to the Bay of Fundy, crossing valleys, 
creeping through ravines and gorges, and passing over the small fjords 
on the coast nearly at right angles thereto. This latter feat it was, of 
course, the better enabled to perform from the momentum it received 
from the minor water.shed referred to. 

Whole surface 2. Although it has been generally supposed that ice scored the whole 
of rocks not 
glaciated. surface of the rocks beneath it by the movement of the rock debris 

Probable 
thickness of 
Quarternary 
ice-covering. 

which, pal'tly frozen into it, formed its basal portion, yet there are areas 
which do not seem to have been i:;craped or grooved, the decayed rock 
material lying upon the solid rocks appal'ently undisturbed. Proofs 
of this can be seen along the southern side of the Baie des Chaleurs, 
between Bathurst and Caraquette. In certain places along this coast, 
especially at Clifton, where bold cliffs present good sections, the 
undisturbed material alluded to is found overlaid by what appears to be 
till, while the surface is strewn with transported boulders derived from 
the Pre-Cambrian and other rocks of the interior to the west. Similar 
phenomena were observed also in other places. 

3. The thickness of the ice, even when the glacial period had attained 
the maximum degree of cold, cannot have been very great. In the 
Restigoucbe estuary, strim are found on the side of a hill facing the val­
ley, 600 feet above sea level. Here the ice may have been 900 to 1,000 
feet thick,-a less thickness would not explain the facts-and it pro­
bably did not much exceed this in any part of the province. The fact 
of its having enveloped mountains 2,000 feet high in the interior does 
not require that it should be much thicker, because it would necessarily 
have a slope on the surface corresponding with the slope of the country 
from there clown to the marginal area. 
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M 2. STRATIFIED INTERIOR OR FRESil-WATER DEPOSITS. 

The sand, gm-ml and clay beds described under this head are those Position of 

overlying the till and intermediate in age between it and the alluvi- ~~! 8°0~;~~8 in 

·urns of fluviatile and lacustrine origin. They comprise the gravels and 
-other deposits forming terraces along river valleys and around lakes, 
which although partly belonging, in some places, to the recent depo-
sits, especially the loamy portion covering many of the intervales, arc, 
1ievertheless, supposed to be mainly deposit::; contemporaneous with 
the Leda clay and Saxicava sand of the coast eries. In other words, 
while the tcnaces belong to Division M 2 of our classification, the 
intervales or lowest terraces periodically overflowed by freshets 
belong to lhe alluviums or Division M 3. Reference will also be made 
to the deposits of stratified sand, gravel, etc., on the higher leYel~ , and 
their pi·obable origin explained. 

The terraces of the St. John valley and its t ributaries were pretty~erraccs of 

f 11 d 'b d . 1 l d "' d d . "11 rt\'ervalleys, u y escn e 111 my ast report a rca y re1errc to, an it w1 , there-
fore, be unnecessary to notice them in detail here. Those of other 
rivers in the province were examined however, among which were the 
Restigouche and its affluent the Upsalquitch, the Nepisiguit, North-
\V est and South-West Mirarnichi, etc. Along these, terraces of greater 
-or less dimensions occur in endless variety of form, some of them very 
beautiful and affording a considerable breadth of ri ch soil, but none can 
compare in elevation and extent, nor in picturesque shapeliness, with 
those along the rnain St. John. 

A brief description of the terraces of several of those rivers will 
now be giYen by way of comparison with those occurring in the St . 
.John valley, described in the above mentioned r eport. (Report of Pro­
gress, 1882-83-84.) 

In the Restigouche valley, no terraces were observed more than 50 Along Resti­
fo 75 feet in height above the river at the nearest point. They are, gouche. 
however, of considerable area, occurring chiefly below the mouth of 
.an affluent or a bend in the river. 

The banks of the Upsalquitch have a considerable width ofintervale Upsalquitch. 
and terrace land. Generally speaking, none of the terraces exceed a 
height of 30 to 40 feet above the river, and all have a slope down stream 
corresponding to it. At the upper falls, just above the mouth of Ram-
say's Brook, there is one, however, which seems to have been formed 
under exceptional condition , the result of a lake-like expansion of the 
river which formerly existed above this point. It is 65 feet higher 
than the river at the upper end of the falls. 

Along the N cpisiguit also, there are numbers of low terraces,-one Nepisigllit. 
observed at the Grand Falls on the left bank being probably the highest. 
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It is 65 to 70 feet above the river at the upper basin, and consistR or 
grnvel underneath, mixed with cobble stono:s, awl capped by a few feet 
of loam. Area unknown, but apparently limited. 

On the North-West Miramichi no terraces of any consequence are met 
with till we reach the head of the tide at the confluence of the Little 
South-West. On both sides of the mouth of the latter stream exten­
sive ten-aces occur, that on the right being 75 to 80 feet in height 
above tide level and covering an area of two square miles or mol'e 
extending up the river some distance. It is composed chiefly of sand, 
but becomes coarse!' as we proceed up stream. A lowe1· terrace, 30 to 
-±0 feet in height, and another 18 to 20 feet, lie between it and the 
point of junction of the two rivers mentioned, the surfaces of which 
are partially covered with loam. Other terraces were seen along the· 
Little South-West for six or seven miles up, which are of much coarser 
materials. 

Along the main North-West above Red Bank, as far as Chaplin 
Island, terraces of considerable width occur on both sides. The highest 
on the left bank was found to be 75 to 80 feet above tide-level, and 
probably 50 to 60 feet above the river at the nearest point. Lowe!' ones 
intervene, one of which mensured 65 feet in height above tide-level. 

The highest of these tenaces have probably been formed when these 
parts of the river valley" were estuarie:-1, with the land 80 to 100 feet 
below its present level, and the deposit;:; are really marine or estuarine, 
although deriving their mate1'ials from the rock debris abo-ve which 
lrns been carried down by the rivet's. The boulders are of granite, 
gneiss, felsite, diorite, slate, etc., all belonging to rocks of the interior. 

On the main South-West Miramichi, terraces are not soon either till 
we reach the head of the tide, or confluence of Renous River. Above 
that they skirt the -valley everywhere, but are not high, seldom 
exceeding 30 to 40 feet above the level of the river at the nearest point. 
Sometimes three are seen together, Olle rising above the other, but 
oftener only two. At Doaktown and the month of Taxis River they 
attain a con iderable breadth, and when cleared afford excellent soil. 
At ihe latter place mound8 or river-valley kames occur. 

The Petitcodiac Ri\'er has Rome low terraces flanking it which are 
seen at Boundary Creek (where a gnn-el-pit, has been opened in one), 
and at Salisbury and Petitcocliac villages. 

The valley of the Tobique River exhibits many beautiful tenaces as 
far up as the confluence of the Mamozekel and Right Hand Bl'ancb. 
One was seen immediately above the "Narrows" on the right bank 
at a height of 40 feet, and a second irregular one somewhat higher. 
These are lacustrine and have been formed when the river was 
dammed back by drift and held in a lake. At the foot of the Red 
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Rapids there are wide interva1es on theright bank, composed of gravel, 
w l.ich hn,ve a height above the Tobiquc of 20 to 30 feet. At the mouth 
of the Wapskchegan, low terraces occur on both sides, that on the 
right being called "Wapske .Flat." At Blue Mountain bend and the 
mouth of Riley Bt"ook, similal' low terrace::; skirt the river; while 
at the "forks," a terrace, 5 to 8 feet high and a mile long or more, 
runs along the left bank, which, at the lower end, is backed by another 
rising 30 to 50 feet aboYe the river. On the Little Tobique or Nictor 
Branch a few nan·ow terraces are seen at intervals, the heights of which 
are 20 to 40 feet, becoming higher, however, as we approach Nictor 
Lake, the source of the river. Near the mouth of Cedar Brook, they 
are 50 to 60 feet above the stream, the valley being constricted there. 

On Salmon River, an affluent of the St. John, a few miles above t hesatmonRivor. 
Tobique, noteworthy and peculiar terraces occm· at Upham's mills, 
throe miles from its mouth, two of which are shol't ones, resembling 
al'lificial embankments. None exceed a height of 40 feet above the 
t1tream. Ridges of s late rock were seen to underlie some of them. 

AL the mouth of Marlawa ka River, a series of terrace~ occurs Madawaska. 
around the site of Ohl Fort .Edmunds ton, the two highest of which are 
respectively 65 to 70 feet and 85 to 90 feet above the St. John, at the 
coufl.uence of the two rivers. A drift-dam seems to have existed across 
the mouth of the Madawaska River in eal'ly post-glacial times, form-
ing a lake or Jake-like expansion above, which bas been instrumental 
in carving out the telTaces referred to. The St. John valley above this 
point becomes constricted and, as stated in my previous report, a lake 
has probably stretched from here to the Grand Falls immediately at 
the clm;e of the Ice Age and before the remodeling of the drift into 
tenaces began. The latter lake must have held in a body of water, 
the surface of which was 90 to 100 feet above the .]Jresent level of this 
vart of the St. John. 

No terraces of any consequence were seen a long the Madawaska 
Rirnr as far as the Quebec boundary, but extensive intervales indicate a 
lake bottom. 

Some of the nal'l'OW terraces bordering the St. John valley between Peculiar forma-­
Grand Fall !:! and Edmundston appear to have been formed by the t~~~a~~88f~110 
material washed down from the slopes above them into the lake, which u~~irsf. John. 
il:l ::,upposed to have once occupied it, thus forming a bank under the 
surface along its margin while it remained at its Lighest level, the 
::;ummit of which would be levelled off by the action of the lake waters. 
Atmo::1pheric agencies of this kind alone seem to afford a reasonable 
explanation of the origin of several terraces in this locality, as they al'e 
not near the mouths of tributary streams, and the river valley here is 
a. mile or more wide. 
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A somewhat detailed investigation of river-terraces in New Bruns­
wick, shows that these formations bear a close relation to the drainage 
area smTOLmding them, to the size and depth of the valley, the volume­
of the river, etc., along the banks of which they are found. The larger 
rivers, especially when they flow through deep valleys, have invariably 
the largest tenaces and vice versd. The correspondence is so marked 
that it is comparatively easy to judge, from the size of the river, what 
the height of the terraces is, the relation apparently holding good not 
only at the present day, but evidently during all post-glacial time. 

In my report on the surface geology of western New Brum;wick, 
already several times cited, a theory in regard to the origin of these 
tenaces was tentatively advanced, and a further study of them during 
the 1mmmer of 1884, has brought out the following facts and conclu­
sions, all tending to support it, viz. :-(1). Terraces are usually short, . 
even the highest and longest seldom exceed two or three miles, and 
they have almost invariably a longitudinal slope corresponding to that 
of the rivers ; (2), the highest terraces, while often having COl'l'e­
sponding ones on the opposite side of the river, at about the same level, 
are, generally speaking, without it; and moreover, each terrace, except 
in a few cases, seems to have been formed separately and i odependenLly; 
(3), their greater development below the mouths of tributaries and 
constrictions and bends in the river vallep, and where the flow is most 
rapid, is a characteristic feature; and (4), their heights, relative to 
the rivers, are greater where the valleys are nan·owest and deepest, and 
lowest where these are widest. 

The data at band seem, therefore, to lead to the conclusion that the· 
larger number of terraces, along river-valleys, have been formed by 
the riven; eroding and modifying the drift which occupied these valleys 
at the close of the Ice Age and since, in the process of re-excavating such 
drift. After the retreat of the ice, it would appear that the valleys were 
partly blocked np, the rivers forming lake expansions at heights COl'l'es­
ponding to the size of the ri.vers and depth of the valleys, not exceeding 
200 feet along the St. John above that of the river of the present day, 
but correspondingly less on smaller streams. Erosion and transporta­
tion, in other words, the gradual cutting down of their channels to lower 
levels, would then be sufficient to account for all the observed phe­
nomena.* 

It is to be undeL"stoocl, however, that the above explanation is not 
intended to exclude the suppoiscd existence of ice-barri.er:s damming up 
river-valleys at certain places during the glacial epoch, which alone­
will serve to aceount for the origin of a few of the terraces. 

* See report of Dr- A. It . C. Selwyn, Report of Progress 1871-72, p p. M-56; also Dr. G. ~f .. 
Dawson, in Report for 1877-78, fol). 145-194 B., for facts and inferences relating to terraces of 
British Columbia. 
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Drift-dams seem to have existed at various points along the valley of Drift dams. 

the St. John about the close of the Ice Age, maintaining the river at 
an elevation equal to that of the highest terraces referred to. Evi-
dence of one having occupied the valley immediately above the mouth 
of the Aroostook, was observed, and others appear to have existed 
between that and Grand Falls, where the terraces are developed on a 
magnificent scale. The whole St. John valley, indeed, from Woodstock 
to St. Francis, bas been occupied with drift obstructions at the period 
mentioned. 

The former existence of lakes, or lake-like expansions of rivers, Lake cx
1 

pan-
s1ons a ong 

(notably along the St. John,) is evidenced, as stated above, by terraces rivers. 

and other phenomena, and the large lake, which is supposed to have 
been held in between Grand Fal ls and the mouth of the Madawaska by 
Lhe drift-dam at the former point, preven led the ero!"iOn of the original 
drift beds in this part of the valley to as great an extent as elsewhere. 
The clay beds and intermingled materials are less oxidized, and 
wherever covered by sand or gravel, have gene l'ally a bluish tint. 
This color may be partly due to theil' calcareous natm·e, as they are 
largely derived from the Silurian slates of the district; but it is also 
probable that at the time of their original deposition they were exclu-
ded from the atmosphere, and, lying almost undisturbed since, have 
retained the colon; they then bad. The whole appearance of the 
deposits in question is indicative of their lacustrine character. 

The materials composing the beds occupying river-valleys and lake- Cliara~ter.of 
m~ttenals in 

basins were described in my report of 1882-83- 4, aod shown to be terraces and 
' river vaJ leys .. 

generally speaking, (1), loam on top, (2), sand and gravel, and (3),clay 
wiLh probably till in the bottom. Ono or other of thc~e divisions, 
is however, often absent. On the higher grounds, where the land is 
dry, the surface depoi;its usually consist of (1), 8tratified sand or gravel 
of varied texture, wiLh lenticula1· sheets of stratified clay beneath, 
and generally till in the bottom. In the hollows on this surface thol'e On higher 

are often thin clayey or loamy sheets, which have been deposited as grounds. 

the wash from the surrounding slopes. The sand, gravel and till 
almost always contain boulders of the underlying or snbjacent rock. 
The thickness of these bells varies from a few inches to 10 or 20 
feet 01· oven more, but often one or the other of the series is wanting. 
Generally Rpeaking, the thicknes8 depends upon the nature of the 
undel'lying rock, whether hard or soft. The deposits overlying the 
Silurian and Carboniferous areas constitute a deep soil, while over the 
Pre-Silurian it is thin and gravelly. 

In the l0wer part;; of the uplands, which are often wet and form Chara~ter of 

(" l " c • b l · ") h . . ) materials on swamps swa es, or 'can ou p ams , t e senes is (1 a stratum of uplands. 

decayed vegetable, or peaty matter from a few inches to several feet in 
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thickness; (2) a hardpan beneath, composed of fine sand and clay, 
and almost impervious to water, usually a foot or two deep; and (3) sand 
and gravel with boulders, and sometimes till in the bottom, generally 
closely packed. As on the drier grounds, the thickness of the deposits 
in the swamps varie~, but is usually considerable, the till being evidently 
much thicker there than upon the low ridges or uplands. 

Remarks on The orie:in of the till, mol'aines, etc., was ex1)lained unde1· a former 
origin of stra- .._, 
tified beds. head, and in this connexion it may be remarked, as regards the valley-

drijt and the materials occupying the higher levels, that they consist 
lal'gely of :<and, gl'aYel, etc., derived from the till. In the shifting pro­
cess which large portions of th(l rock debris underwent during the 
glacial epoch, the elevations would naturally become denuded and 
greater quantities depo;;itecl in the valleys. This valley-drift, when 
the ice began to reti·eat, would be arranged into moraines and 
kames by the smaller local glaciers which would hang about the 
water-sheds and elevatccl portions of the country, and by waters 
flowing therefrom; and in the river valleys and Jake basins the work 
of erosion and remodelling into stratified beds would be carried on 
and the process of re-excavating the drift-filled river-channels com­
mence. On the higher levels, many lakes and ponds would occupy the 
hollowti, and po1·tions of the drift would thereby be remodelled. Most 
of these have since become dry by drainage, evaporation, etc. Over 

Prob11ble .mode all the higher oTounds however there is almost invariably a stratified 
of formation b ' ' 
on higher deposit of sand and gravel to be found resting on the till of greater 
levels. . 

or lc»s thickness, which must ha\e been formed from its mod1fi-
eation by atmospheric agencies, as, for example, by thaws every spring 
loosening the materia1i; and moving them down to a lower level; by 
rains washing down the finer materials to the hollows in which may be 
found the lenticular clayey patches rcfened to; but principally, per­
haps, by the modification of the till by wate1· resulting from the melting 
of the glacier or glaciers at the close of the Ice Age. Indeed the con­
clusion seems unavoidable, that the beds of sand and gravel referred 
to, with which intercalated sheets of clay oceur sometime<; locally, all 
of which are beyond the reach of :fluviatile and lacustrine action, must 
have been produced by some sub-aerial agencies of the kind mentioned. 

M 2.-LEDA CLAY AND SAXICAVA SAND. 

Localities of TLe depoRits clas8ed under thii; head which usually contain Leda clay and ' ' ' 
Saxicavasand. mal'i11e fossils, are confined, i-;o far as known, to the coastal area and 

rive1· estual'ies in New Brnnswick. For the most part the Lecia clay 
form~ detached ;.;beets, of greater or less breadth, and is not spread 
continuously OYer the maritime district, referred to, but appears better 
developed at or near the mouths ofrivc1·s than ehiewhere. In the Baie 
de~ Chaleurs b:isin, the two (Leda clay and Saxicava sand) occur 
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together in patches all around ils i:;outhern border and up the Resti­
gouche valley as far as the mouth of the Upsalquitch usually in 
regular position, that is, the 1<and overlying the clay. Their greatest ~t\~'k~e;~s of 
th iclrne~s , as ~een together to the west of Bathurst harbor, is Leda clay, f~0,~~~YE,~~ts 
75 feet, Saxicava, sand, 50 to 60 feet; but in the Restigouche estuary at ~i'c'k.Bruns­
Oak and Battery Points, the Saxicava sand alone is seen to be 150 feet 
thick. On the banks of the Teto-a-gaucho River; the clay is found as 
high as 90 above sea level, while in St. Ann settlement the Saxi-
cava, or O\'ol'lying sand, roaches an elevation of 150 to 175 feet. 
This is the greatei:;L height of these bed:-; in the Baie de::; Cbaleurs dis-
trict, so far as observed. In the Bay of Ji'undy region they pre:;ent 
similaL" features and characteristics, but penetrate the i oterior along the 
riven; farthel', and are nowhere found at grealcL" eleYations above sea 
level than 200 feet. The total \Ortical thickness of the series in 
New Brunswick mt1st exceed the above estimate considerably, however, 
as everywhere <tlong the coast it de:;cends beneath the sea, and some of 
the richest fos>:1i lifcrow; beds pet"taining to the Leda clay are found below 
high-tide level , as at Charlo and Jacquet Rivers at the Baie des Chaleurs, 
and Sand Cove on the Bay of Fundy coast. 

Tn regard to the materials constituting these depooiits, they seem to be Source of the 
-derived partly from the denudation of the coast area by the sea, but ~~~=r~a~~islts. 
chiefly from the detritus of the numerous rivers and brooks debouching 
into the bays and stmits along the coast., the thickest accumulation 
being found at the month;; of rivet·,; and along estuarieo;. And the nature 
of the rock or drift-beds. whence the mateJ"ials were derived, seemi:; to 
have been influential in determining the character of the Leua clay and 
Saxicava sand. For example, in the Baie dos Chaleurs basin, where cal-[~'rl~rr~;~~ogf 
careous rocks prevail, they have furnished considerable quantities of the country. 
matel"ial suitable for clay, and hence the Leda clay is well developed 
there, and from its cakareous nature is prolific in well presen-ed 
fossils. Ju the Bay of .Fundy region on the other hand, there is a mix-
ture of calcareous and other sediments, and hence it i;; only in certain 
loc:alities that we find clay beds and fosRils. Along the coast of the 
()entral Carboniferous al"ea, the bods, being chiefly dori,·ed from the 
·Carboniferou;i. sandstones, a1·e largely composed of sand, hence fossils 
.are rarely, if at all, detected. It is thns apparent that the material 
of these clays and :;ands are largely derived from the rock debris 
of their own immediate noighbod1ood. Whel'O they overlie kamo 
<loposits, they are invariably packed with boulders from Lhem. At the 
mouths of rivei·s running through a limestone cli:-<triot, blue calcareous 
clay preYailti, while reddish clay is invariably met with in districts in 
which red Lower Carboniferous rock;; occur. In the middle Carbon-
iferous district the clay is generally grey in color. 
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No separation of the Leda clay into upper and lowct· divisions seems 
possible, but in some places the upper portion is yellow or brownish 
from oxidation by percolation of surface waters and other atmospheric 
causes. The lower portion indicate deposition in moderately deep, or 
quiet waters. There would seem, however, to have been a gradual 
shoaling during the deposition of the Leda clay, the upper part often 
bearing traces of having been formed in shallow seas, lagoons and 
estuaries, the material being coar::ier and boulders not uncommon. The 
fossils are largely confined to lenticular, muddy strata in the upper 
portion of the Leda clay. 

The Saxicava sand is wholly a shallow water deposit, and contains 
gravel and small boulders derived from pre-existing drift deposits, and 
like the Leda clay partakes of the character and even colol' of these. 
In the somewhat extensive tel'races of Saxicava saml, near Bathurst, 
the pebble;:, consist chiefly of granite, felsite and sbte. The matel'ials 
appear to be such as were carried clown bv the rivers and worn off the 
coast area by the sea; but, from their greater thickness at the mouths 
of rivers, principally from the forme1· source. 

The Saxicava sand seldom contains fos1Sils. Mr. G. F. Matthew 
states (Report of Progress, 1877-78) that Mya arenaria, and 1liacoma 
fusca occur in it on the coast of the Bay of Fundy. In the Baie des 
Chaleurs sand, fossils were found only in one place, viz., at Benjamin 
River, and at about its contact with the underlying clay, the species 
met with being Mytilus edulis, val'. elegans of Sir W. Dawson's list. The 
Leda clay abounds in fossils he1·e, which are found principally in the 
upper stl'ata, however, and considerable beds forming the lower portion 
along Lhe Baie de;, Ohalenrs coa;;t are quite nnfossiliferous. These latter 
are often impregnated with iron or other matter destructi\e to shells, 
to which cause lhey may partly owe their unfossiliferous condition. 

The following shell" were collected in 1884, 'from the Leda clay of 
the Baie des Cbaleurs basin :-

LIST OF POST-'l'ERTJARY FOSSILS, COLLECTED IN 1884, FROM 
THE LEDA CLAY OF THE SOUTH SIDE OF THE BAm 
DES CHALEURS.* 

CRUSTACEA. 

1. Balanus crenatus, Brng. Rivet· Charlo, Beavee Point, J acq ueL 
Rivee, T6tc-<1-gauche River. Very common. 

2. Homarus Americanus, Eclw. (Claw of.) In railway cutting, near 
Beaver Point. 

* Vide Report of "Progress, 1877-78, for Report on the Superficial Geology of Southern New 
Brunswick, by G. F. Matthew, M.A., containing a list of Post-Tertiary fo~sils, a number of which 
belong to the Baie des Chalenrs basin. 
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MOLLUSCA. 

Lamellibranchiata. 

3. Leda minuta, Fabr. River Charlo, Beaver Point. Rare. 
4. L. pernula, Muller, " " Abundant. 
5. Afya arenaria, Linn. " " Common. 

6. M. truncata, Linn. " " " 
7. M. truncata, Linn., var. Udei;allensis. River Charlo, Beaver Point. 

Common. 
8. 11£ytilus edulis, Linn. Benjamin River. 
9. Nucula tenuis, Montagu. River Charlo. Rather scarce. 

10. Saxicava rugosa, Lam. River Charlo, Beaver Point. Very com­
mon. This and Balanus crenatus are the two roost abundant 
species. 

11. Macoma calcarea, Chemnitz. River Charlo, Beavet· Point. Com-
mon. 

12. M. fragilis, Fabr. = M. Grrenlandica, Beck. Last two localities. 
13. Yoldia arctica, Sars = Portlandia glacialis, Gray= Leda truncata, 

Bro~n. Last two localitie:; and Jacquet River. Rare, except 
ttt latter place. 

GQ,I,feropoda. 

14. Buccinurn undaturn, Linn. River Gharlo. Not common. 
15. 1Yeptunea despecta, Linn., var. tornata. River Charlo. Ral'e. 
16. Margarita striata, Brod. and Sowb. " Very rare. 
17. Natica clausa, Brod. and Sowb. " Not common. 
18. Serripes Gnenlandicus, Chemn. River Char lo, Beaver Point. Rather 

abundant. 
19. Bela harpularia ? Couthuoy. River Charlo. Scarce. 
20. Trichotropis borealis, Brod. and Sowb. River Charlo. Scarce.* 

These fossils are usually intermingled and packed together in lenticu- Mode of occ)lr-

1 t t · th t" f th I l d t d th •t · rence of fossils. ar s ra a 111 e upper por 1011 o e cay, as area y sta e , so at t is 
impossible to soparate arctic from sub-arctic or other species, and their 
value, as indicative of the depth of water in which they lived, is not to 
be greatly relied on. It appears probable, however, that the sea which 
they tenanted has been comparatively shallow, for not only bas the 
upper surface of the clay been eroded aud channelled by cunents 

*I am indebted to i\Ir. Wbiteaves, Palreontologist to the Survey, for the identification of some 
of the species and a revision of the above list. 
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previous to the deposition of the Saxicava sand, but the fossils them­
selves, in many cases, indicate that they were washed about by 
currents and theown together in masses, occuering often compacted two 
or three inches deep, with the valves mostly separated and broken. 
Occasionally, too, they seem to occupy pockets or holes in the upper 
part of the clay and are heaped up sometimes on one side or the other 
of the larger boulders. The freq LlCnt commingling of deep water and 
littornl species may thmi be accounted for, the sea having washed 
those from shallower waters into gl'eater depLhs and vice versa . 

The assemblage of shells in the foregoing list, along wiLh those 
recorded by Mr. G. F. Matthew from the same region, indicate that the 
climate of the Baio des Chaleurs district was probably sub-arctic in 
character at this stage of the Quaternary epoch, as similar species 
inhabit the seas on the coasts of Labrador and the south of Greenland 
at the present day. Nevertheless, its waters must have formed a 
favourite retreat for marine life, for the shells are not only abundant, 
but eemarkably strong and well developed. 

The shells of the Bay of Fundy Leda clay show some amelioration of 
climate there from that which obtained in the Gulf of St. Lawrence, as 
shown by Mr. Matthew, so that the existing geographical baniers 
influenced the character of the shallow-water marine fauna then as 
they do now. Only a few of the species found in the Leda clay of New 
Brnnswick now inhabit the seas along its coast.* 

The Leda clay and Saxicava sand often form terraces, usually two or 
three together, examples of which may be seen near Bathurst, at 
Charlo River and along the Restigouche, also at the confluence of the 
North-West and South-West Miramichi Rivers, as well as at many places 
011 the coast of the Bay of Fundy, described by Mr. Matthew. 

Sections of the deposits under consideration were made at the under­
mentioned localities. The series is in each case descending. 

1. At Campbellton, Restigouche county, near mouth of ~1illstream :-

FEET. 

1. Loamy and sandy material, in places changing to gravel .. 5 to 10 
2. Greyish-brown, oxidized, tough calcareous clay, holding 

fragments of marine shells ( Mya and Macoma ), ..... ... 1 to 5 
3. Bluish-grey, tough calcareous clay, with fragmentary shells 

of Balanus crenatus, Serripes Grcenlandicu.~ and J.Iacoma 
calcarea. Thickness unknown, but above the river 
level it is ...•....................................... 5 to 10 

25 

• See Sir J. W. Dawson on the Post-Pliocene of the St. Lawrence ,-alley; Mr. l\fatthew on 
the Surface Geology of New Brunswick, Can. Natu,.alist; Also " paper by the writer, Can. 
Naturalist, Vol. X. No. 4. 
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These beds here form a tel'race 15 to 25 feet above title level in the 
Re~tigouche estuary. 

2. Another section of the stratified beds was measured in the Resti-f..
1
t moudth of ,. etape 1a. 

goucho valley, at the Intercolonial Railway bridge, near the mouth of 
the llfotapedia, The course of the Rcstigouche River, at this point, is 
about N. 50° E. A hill 400 feet high rises on the right bank sheer 
from the river's margin. Course of the section N. 40° W., 01· about at 
right angles to the direction of the river. 

1. River, width of, following above course, 210 yards. 
2. Intervale on left bank, 5 to 7 feet high ; 345 paces wide. Chiefly loam with 

pebbles intermixed. Sandy loam on summit, and in some places 
pure sand. 

3. Terrace, 12 to 15 feet high; 90 paces wide. Gravelly loam. 
4. Terrace, 35 feet high ; 50 paces wide. Gravel. 
5. Terrace, 45 feet high; 10 paces wide. The same as the last, with boulders. 
6. Terrace, 55 feet high ; 10 paces wide. The same. 

Behind these, a mound ri~es 175 feet high, apparently composed of till. 
It is inegular in outline, and occupier; a position opposite a gap in the 
hills behind, through which a small stream flows. The>;e hills rise 400 
to 500 feet above the river. 

3. Behind the Metapeclia Salmon Club house, at the confluence ofBehind 
h 11'[ d . d R t ' h R ' . t' . f b l\Ietapedia t e etape ia an es igouc e 1vers, an mteres mg senes o eds Club House. 

occms, which appears to be partly marine and partly fluviatile. It 
forms a terrace 160 paces long and 35 wide; height above the Rosti-
gouche River, at the railway bridge mentioned, 70 feet, above tide 
level 88 feet. The following is the 8Uccession in descending order:-

F'EE'f. 

1. Fine, friable, yellow or brown earth. . . . . . ........... 1 to 2 
2. Dark grey sandy loam ............................. 3 to 4 
3. GraYel, with numerous water-worn pebbles, almost 

wholly of calcareous slate, from one to six inches 
in diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12 to 15 

4. Sandy loam, becoming clayey in bottom ............ 5 to 8 
5. Dark grey clay, in places bluish, holding marine fossils, 

i.e., Mya and ,l[acoma ; depth unknown. In 
cutting.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 5 to 20 

49 

The above measurements are only approximately correct, the face of 
the section being denuded. 

Nos. 4 and 5 are marine, but Nos. 1, 2 and 3 are probably fluviatile,Dcp.osils both 
. . . fluv1at1le and 

at least 1 and 2 are closely s1m1lar to loams overlymg terraces along marine. 
rivers in the interior, while No. 3 is perhaps the transition deposit. 
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No. 4 has an uneven surface as if it had been eroded previous to the 
deposition of the overlying beds. On the surface of the terrace, or 
beach, a transported boulder of diorite, three feet in diameter, and 
another of trap, one foot in diameter, were seen. 

4. At a brick-yard on the bank of the M:iramichi River, just above 
Newcastle, the following seotion was measured. 

FEh .. l'. INCITES. 
1. Sand, with coarse layers towards the top, and lenticular 

stratification in some places.. . . . . . . . . . . . . . . . . . . . 7 O 
2. Reddish-brown clay, the same as No. 3, but oxidized.... 5 6 
3. Dark grey, finely-stratified, arenaceous clay, with carbon­

aceous matter. Thickness unknown, height above 
tide leYel in river...... .. . . .. . .. .. . . .. . .. . . . .. . 6 6 

19 0 

These deposits extend along the bank of the M:iramichi opposite 
Beaubair's Island half a mile or more, with a width of a quarter of a 
mile, and appear to have been laid down in an eddy 01· wrn while the 
land stood at a lower level. 

Mr. Matthew has given sections ofthe Leda clay and Saxicava sand 
in the Bay of Fundy, in the report cited (Report of Progress, 1877-78), 
from which further information can be obtained. 

M 3. ALLUVIUMS, OR RECENT DEPOSITS. 

Fr·esh-water Beds. 

Alluviums. These include all the fl.uviatile and lacustrine deposits, such as 
marshes, peat bogs or caribou plains, marl-beds, river-flats (inter­
vales), etc. 

Formations . Around the margins of the lakes, small areas of marshy or peaty beds 
around margms d f' d' h d d f h · of lakes. occur, forme o se 1ments was e own rom t .e surroundmg slopes, 

mingled with vegetable matter, such as remains of mosses and erica­
ceous plants which have grown and died in situ. These are increasing in 
breadth from the causes mentioned, but their extent is, on the whole, 
inconsiderable. Some lakelets are bordered with a ridge of gravel and 
sand resembling a kame, which appears to have been formed by the 
expansion or movement of the ice which gathers on their surfaces 
every winter against the shores. Phenomena of this kind can be seen 
at Lake Elsie, Kent county; Spruce Lake, St. John county, etc., also 
in certain places along river banks. 

Intervales. Extensive intervales, certain portions of which are called marshes, 
extend along the St. John and other rivers. Some of these were 
described in detail in my former report. Below Fredericton, more 
especially in Sunbury and Queen's counties, they form wide tracts, 
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which are oYer:fl.owed every t>pring, and comprise some of the rich~st 
lan<ls in the country. Similar intel'vales are found along all the rivers, 
occupying a greater or less brea<lth. 

Peat bogs a!'e met with in all parts of the province, and are of various Peat bogs. 

izes from a mere patch up to areas of many square miles in extent. 

A few of these may be enumerate<l, viz :-

1. At Belledune, Gloucester county, one half a mile long, and 300 to400 paces 
wide occurs. Underlain at the depth of 2 to 4 feet by shell marl. 
Height of the surface of the peat above sea level, 5 to 10 feet. 

'.l. Ai Ri\'er Charlo another occurs; length, 1~ to 2 miles along the coast; 
width ~ to 1 mile. 

3. A peat bog crosses the Intercolonial railway about three miles south of 
Weldford station; width about a quarter of a mile; length 
unknown. 

4. At about a mile or a mile and a half south of Canaan station, Intercolonial 
railway, a peat bog a quarter of a mile wide crosses it, and some 
distance further south, another, half a mile wide. 'l_'hese two are 
merely portions of one bog, and seem to unite a short distance east 
of the railway. 

5. About three miles north of Berry's Mills station, another is crossed by the 
railway track, which is a quarter of a mile wide or less. 

6. A small peat bog occurs at Kent Junction, Intercolonial railway, and 
several others along the Kent rorthern railway. One, about 
two miles or more in diameter, is seen six to seven miles above 
Kingston village, Kent county. 

7. A peat bog, a quarter of a mile wide, crosses the Intercolonial railway 
just north of Bartibogue Station, and four to five miles further north 
another was seen of about a mile in width. These two, I am 
informed, join to the west, and form au extensive "caribou plain." 

8. Near Point Escuminac, Northumberland county, a peat bog several miles 
in length is met with, referred to by Mr. Ells in one of his reports. 
It is said to be 30 feet deep. 

9. Peat occurs on Shippegan and Miscou Islands, but the deposits were not 
visited. 

10. In the south of the province they are numerous,-a peat bog is crossed by 
the New Brunswick railway, about halfway between McAdam 
and Watt Junction, along the dead waters of the upper Digdeguash 
River. Hillocks of till and gravel occur here and there in it. 
This is also called a "caribou plain," or "cranberry barren." 

Peat bogs are common in the valley. among the crystalline rocks of 
ihe southern counties, but they are usually of limited extent. 

11. Peaty bogs or marshes occur along the thoroughfares between the two 
Magaguadavic Lakes, also between Grand and North Lakes, and 
along the bead of Eel River, York County . 

.12. Behind some sand hills in Lincoln, Sunbury county, peat bogs lie. Their 
area is small. 
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13. A peat bog, a mile long, and a quarter to half a mile wide, lies on the N.E. 
branch of Portage Brook, an afliuent of the :N"episignit River. Gen­
eral direction, N.E. and S.W.; height aborn sea leYel, SOO feet. The 
depression occupied by it once formed a lake-basin. 

14. At the head of the Keswick and Nackawicac RiYers there are peat bogs. 
One, five or six miles east of l\Iillville, is half a mile or more in 
diameter, and shaky when walked upon. 

15. In the St. John valley, in l\Iadawaska county, where it is wide and fiat, 
there are peat-coYered areas overlying the stratified deposits. One­
of these, below St. Basil, forms a tamarac swamp. 

16. Along the :\fadawaska River, fiye to seyen miles from its mouth, "cran­
berry barrens" occur in the Yalley. The .peaty matter is only 
a few inches deep, and is underlaid by a clayey hanlpan. 

17. Peat also occurs at Lawlor's Lake, St. John county, underlaid with marl, 
as described by Ir. Matthew. 

In many places along the coast of the Bay of Fundy and Baie des 
Chaleun>, peat beds are seen to extend below sea level , showing a slight 
subsidence of the region since the period of their growth.* 

Intervales accompany every river in New Brunswick with greater or 
less breadth, and comprise thousands of acres of the very best lands. 
They are generally composed of sand and gravel undemeath, with a 
covering of loam of variable thicknes!:l, and are overflowed every season. 
The freshets deposit a thin stratum of silt upon them, which, by yearly 
increments, ha;; given them their pt'esent thiclmes::i, and there seem;; no 
reason to doubt that these intervales have been wholly formed in this 
way, that is, from the sediments of sp1·ing fre hets. They often attain 
a thickness of 5 to 10 feet, and are usually unsLratified; they consist of· 
very fine sand and clayey matter which were held in ::;uspension by the 

Probable mode waters, till reaching a quiet place they wel'e dropped. The unstratified 
of origin. character may be partly owing to the fact that each layer of silt, as it 

became dried afLcr the recession of the freshets, was liable to be dis­
turbed by the rains and frosts and blown about by the wincltl. The 
roots of growing vegetation would likewise have the !:lame effect; so 
that ultimately, from the incoherent nature of the materials, they 
would assume an unstratified, homogeneom.i appearance. The loam of 
our river valleys appears to be, therefore, of the nature of the loess 
of the hlitisissippi valley and other countries. 

The whole amount of loam or river silt, described in this and the 
preceding report, already cited, seems thus to have accumulated by 
yearly or periodical increments in past ages, and in the lower intervales 
is still accumulating. 

*This subsidence may, however, be chiefly local, and clue to a compression of the beds. 

' 
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Infusorial earth occurs at Pollet River Lake, King's county, and Tripolite. 
Fitzgerald Lake, St. John's county. At the latter place there is a large 
deposit. 

Marine Beds. 

These deposits consist of salt marshes, sand dimes, estuarine flats, etc. Cha~actberdsof 
marine e • 

The salt marshes occupy a large area on the Bay of Fundy coast, more 
especially in W estmoreland and Albert counties. The material com­
posing them is largely derived from the waste of the Upper and Middle 
Carboniferous rocks of this part of the province, and is a reddish-brown 
mud, in some places varying to grey, which is well described in Daw­
son's Acadian Geology. In other localities it changes to a loam. Along 
the inner margin, near the drier grounds, the loam or clay is often 
covered with a peaty deposit, water-soaked a great part of the year. 
Twigs, sticks, logs and other matter are sometimes found buried up. 
The level of these marshes is about equal to that of the highest tides of Height·Jand 
the Bay of Fundy, and their area in Shepody Bay and Cumberland area. 
Basin, in New Brunswick, is many thousands of acres. :Marshes of 
smaller extent occur near St. John city. 

Along the Gulf shores, salt marshes al'e met with in many places Salt marshes. 
bordering 1he lagoons which are enclosed by the sand barriers interrup-
tedly stretching from Baie Verte to the entrance of Baie des Chaleurs. 
They occur chiefly at the mouthR of rivers, as at Richibucto, Kouchi-
bouguac, Baie <lu Vin, etc.; but are, on the whole, of small extent 
compared with those of the Bay of Fnndy. The sand dunes and beaches 
which enclose the lagoons referred to, skirt the shores along the 
Carboniferous area, but are best developed northward of the mouth of 
the Richibucto, and from there to M:iscou Island form a series of long, 
low banks, or islands along the coast, chiefly of blown sand. Some of 
them are covered by a stunted growth of spruce and birch, and also wiLh 
coarse grasses and carices. On the Baie des Chaleurs coast, these Dunes. 
peculiar formations are absent, or rather are replaced by dunes of much 
coarser sand jutting out into the bay, forming what are called "points." 
Noteworthy examples occur at Bathurst, Belledune, Heron Island and 
other places. These dunes appear to have been formed by annual or 
periodical increments of sand and pebbles thrown up by the waves. 

Estuarine flats are in process of formation at the mouths of many ofEstuarine flate. 
the principal rivers, which are usually laid bare at ebb-tides and covered 
with eel-grass (Zostera marina), ditch-grass (Ruppia maritima), etc. In 
the upper part of the Restigouche estuary a basin five to six miles long 
and two to three wide exists, which is filled, chiefly with sand, up to 
the level of low tides. An extensive flat stretches from here to the 
eastern encl of the estuary at Dalhousie, the material becoming finer 

4 
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in that direction. Clay beds al'e being deposited in the coves bordering 
it, in which shells of Macomafusca are imbedded. A study of these 
estuarine deposits would exemplify the formation of the marine Post­
Tertiary beds which occur in the vicinity. 

GEOLOGICAL RELATIONS OF THE SURFACE DEPOSITS. 

Relation of . The geological structure and mineralogical composition of the rocks of 
surface deposits . . . 
to the solid New Brunsw10k have had an important mfl.uence upon the character of 
rocks. the su!'face deposits, and more especially on their agricultural capabili­

ties. In general, an intimate relation may be said to exist between the 
unconsolidated materials and the strata immediately undel'lying them; 
but there al'e exceptions to this rule to which I shall presently refer. 
In p1·eceding pages an attempt bas been made to show how these loose 
deposits originated, and it was infened that they were produced by a 

How formed. series of cau~es which may be briefly stated as follow. :-(1) The 
gradual decay OI' degrauation of the rock surface of the country chiefly 
by subaerial erosion; (2) the subsequent shifting and grinding down 
of portions of the;;e materials, and the abrasion of the rock-surface 
beneath through the agency of glaciers and icebergs; and en the 
re-arrangement of the uppermost portion of these materials by the action 
of water, either fl.uviatile, lacustrine or marine, through which they 

Soils of New 
Brunswick. 

have been re-assorted and stratified into clay, sand, or gravel beds, etc. 
The deposits constituting the soils and sub-soils of the province are 

mainly divisible into two classes-(1) those which rest upon and are 
almost wholly derived from the underlying or subjacent rocks: and (2) 
those which consist, to a considerable extent, of transported materials 
and have merely a partial relation to the rocb immediately beneath. 
'rhe first may be found upon the sul'face of the great Silurian plain 
which extends from the Gaspe peninsula across the northem part of 
New Brunswick into the New England States. They also occur upon 
the central Carboniferous area, but in the case of the latter district it 
is found that those of local origin are intermingled with a certain pro­
portion of foreign material derived chiefly from the Pre-Carboniferous 
band to the northwest. 

Deposits cover- On the Silurian area referred to, the deposits under consideration 
~~~~si.lurian are largely made up of the debris of the calcareous slates which they 

cover and to which the soil, in a large degree, owes its fertility. These 
,;]ate,; are traversed, however, by numerous dykes of felsite, dolerite 
and other eruptive rocks, the debris of which has been intermixed with 
these calcareous materials. The superficial deposits mantling this tract 
of country are often deep, more especially in the interior, and while in 
some places tolerably free from boulders, in others there is a large 
admixture of them derived chiefly from the intrusive rocks mentioned. 
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The land is high, as all'eady 1Stated (800 to 1,000 feet), except along the 
immediate coast of the Baie des ChaleUJ"s, and having a l'olling surface 
is generally well drained by the numerous streams which tl'averse it. 

On the Carboniferous plain a tolerably deep and uniform covering of~.~~~"b~rg~~t 
surface deposits is found, pl'incipally furnished from the destruction offerous ~rea. 
the undel'lying strata. Disseminated through them, however, but 
chiefly scattered about over the surface, occur boulders derived from the 
Cambro-Silurian and Pre-Cambl'ian rocks to the west, and which have 
been transported thither by glaciers or the force of running water as 
stated above. The general surface.of this region is low and flat, rising 
gently from the coast to a height of 400 to 600 feet. The rivers have 
cut deep trenches or channel-ways through it, and usually their banks 
have gently rounded, flowing outlines forming long slopes, a result of 
the softe1· nature of the rocks. On the level tracts between the river 
valleys, swamps and peaty barrens extend over large areas, in 
which the soil and sub-soil seem, so far as examined, to be composed of 
materials such as (1) peaty matter, (2) clay, gravel, etc., and (3) till, 
the whole constituting cold, barren land. From the character of the 
rocks which have fumisbed the smface deposits overlying the Carbon-
iferous area, it will be seen that they contain little or no lime in their 
composition, and hence the soil is, except along the river banks, not by 
any means to be compared, as regards fertility, to that constituting the 
Silurian uplands. 

In the southern pal't of the province, the relations between the supe1·- Different geolo-
:fi · 1 · d h •· b th d h t d·ff• t i::ical relation cm COYenng an t e rocLts enea occur un er somew a i eren of soils in 

d . . Th 1 . l f' t' tb th t . rnuthern New con it10ns. e geo og1ca orma ions ere traverse e coun ry m Brunswick. 
comparatively narrow bands, and the ice of the glacial epoch, having 
crossed those nearly at right angles to their strike, considerable rock 
debris has, by this means, been moved from the surface of one forma-
tion southward to that of another. To such an extent has this trans­
portation of materials prevailed that it is only on the bills and ridges 
that the loo e materials bear any direct relation to the rocks beneath. 
There bas, therefore, been a greater intermingling of the materials 
belonging to the different geological formations of this district, those 
of each belt overlapping, as it were, the adjoining rocks to the south, 
although in a very irregular manner. It is also observed that the 
quantity of material derived from each rnck-formation in this, as well 
as in other parts of the province, is directly in proportion to the yield-
ing nature of each kind of rock to the sub-aerial and other erosive 
influences to which it bas been subjected, and that consequently those 
which were more easily decomposed have furnished the largest quanti-
ties of surface materials and vice versa. The Carboniferous sandstones 
and sbalc8, as well as the slates of the Silurian series, have suffered 
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greater denudation than the Pre-Cambrian and eruptive roe.ks. Unfor­
tunately, a large part of the country on the northwestern side of the 
Bay of Fundy, is covered by hills and ridges composed of the latter, 
and the surface is, therefore, hilly and broken, and, except in the val­
leys, it is usually Htrewn with boulders. 

AGRICULTURAL CJHARAOTER, FORESTS, ETO. 

The general features and agricultural character of western New 
Brunswick were given in some detail in the report already referred to 
(Report of Progress, 1882-83-84, GG.), and I shall now proceed to 
describe the soil and flora of the remaining portions, treating the 
former according to theil' geological relations. Reference will also 
be made to the natural fertilizers, such as limo, gypsum, marl, etc., 
wherever they occur in workable quantities. 

In that large tract referred to in the north of the province occupied 
by Silurian strata, which includes Restigouche and Madawaska coun­
ties and portions of Victoria, Carleton and Gloucester, the surface is 
undulating and the soil, as already remarked, deep, with clayey beds 
in places, but is more m;ually a gravel, carrying greater or less quantities 
of pebbles; and being largely derived from the limestones and slates 
beneath, is highly calcareous, so much so, indeed, that only on the 
alluvial flats and peaty swamps would lime as a fertilizer be of any 
benefit to it. Intervales and terraces of greater or less width, afford­
ing excellent soil, skirt all the larger rivers traversing it. The whole 
area is well watered by rivers and streams, and well drained. Limestone 
is abundant, and kilns at Petite Roche, Elm Tree River, Belledune and 
other places, supply the local demand for lime, very little of which is 
used, however, as a fertilizer. The best lands in this district are in the 
interior, especially along the upper Restigouche and St. John waters, 
including the western part of Restigouche, Madawaska, Victoria and 
Carleton counties. The tract bordering the lower Restigouche and 
Baie des Chaleurs is dry and stony, from the presence of the debris of 
trap rock intermingled . (See Mr. Ells' report and maps, Report of Pro­
gl'es;;, 1879-80). 

The natural ferti li zers found in this section are lime, marl, and gyp­
sum, the latter occurring, however, only along the southern border on 
the Tobique River, in Lower Carboniferous shales. 

The chief forest trees on the more elevated and drier grounds in this 
tract of country, are white spruce, balsam fir, white and red pine, white, 
black and yellow birch, poplar, beech, two or three species of maple, 
white cedar, American mountain ash, American hop hornbeam, two 
varieties of the shad bush (Amelanchier), two species of with-rod 
(Viburnum), yew (Taxus), etc.; on the swampy grounds we find spruce 
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(Picea alba and P. nigta), fir, white birch, poplar, white cedar in abund­
ance, ash, alde1-, willow, red osier dogwood, sweet gale, etc., while on 
the intervales, along the streams, elm and balsam poplar are very 
·common. Around the margim of clearing~ and on waste grounds, 
two ot· three species of cherry (Prunus), elder (Sambucus), hazel-nut 
(Oorylus), sumach, etc., are met with. 'rhe growth of trees is 
generally large and the woods dense, and "hardwood ridges" consist,. 
ing principally of birch, maple and beech, with a few spruces and firs 
intermixed, are prominent features of these forest!'. Groves, con­
sisting chiefls of the sugar or rock maple (Acer saccharinum), are 
frequent, not only within the limits of the Silurian uplands, but in 
almost every other part of the province, and considerable q uanti­
ties of sugar and syrup are manufactured from the sap which is 
obtained from these trees by tapping them every spring, in 1\iarch 
and April. Heath plants are not by any means so abundant as in 
other districts in the province, the area of peaty grounds being less. 
The almost total absence of hemlock (Tsuga Oanadensis) a11d the scarc­
ity of black spruce (Picea nigra), and several shrnb,; common elsewhere, 
-among them the sweet fern (Myrica asplenifolia)-is r emarkable. 

Skirting the Silurian area, just described, on the south, and lying Agricultural 
· character of 

between it and the Carboniferous series, is t he belt of ancient rock!' central crystal-
linetract. 

already mentioned, which is, for the most part, covered by forest. 
These rocks extend across the country from the Baie des ChaleurK to 
the Maine boundary, and from their structure and more crystalline 
character from a more elevated tract than the series on either 
side, more especially in the central part of the province. Having 
been crossed nearly at right angles by glacier-ice, they have fur­
nished large quantities of their debris to the soils o\·erlying them a:s well 
as to the district immediately to the south east. _jfoch of the area they 
occupy is hopelesRly barren, being rugged and strewn with blocks of 
all sizes in great profusion. This remark applies, more particularly, 
to those portions underlaid with g ranitic, felsitic and other eruptive 
rocks; but there are other tracts occupied by Cam bro-Silurian slates, 
covered by soil, which, although hitherto considered, to a large extent, 
valueless from an agricultural point of view, are found actually to com-
prise some of the best farming land in the province. Reference has 
been made to settlements situat,ed upon land of this kind in York 
county in my former report, and it may here be stated that other 
settlements have likewise been formed upon it, such as Dunlop, Dum-
fries, Tetc-:1-gauche, etc., near the Baie des Chaleurs, in Gloucester 
county. M:r. Ells also mentions the occurrence of belts of good land 
overlying the Cam bro-Silurian rocks, on the Renous, Sevogle and other 
branches of the J\firamichi River. The region traversed by these belts 
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is generally fiat and the soil usuaJly stony and liable from itEi clayey 
nature to be wet in rainy seasons ; nevertheless, certain tractR, when 
once cleared and brought under cultivation, form perhaps the strongest 
and best soil in the couutry for hay and cereals. It is possible, situated 
as some of these tracts are near the southwestern limit of the great 
Silurian plain just described, that portions of the calcareous material 
from the latter may have been transported thither in the Ice Age, to 
which, in some degree, they may owe their fertility. 

Trees on crys- R 
talline belt. . especting the forests on the area described, it may be remarked 

that a difference is at once apparent to a botanical eye when they are 
compared with those of the Silurian area. Hemlock spruce, black 
spruce, white and red pine, and other trees, which are rare or 
altogether absent on the latter, in some localities, are here common 
forms. Hardwood ridges are less frequent and great stretches of the 

• interior hilly country are barren and almost denuded of forests by 
fires. Heath plants are more abundant in the valley bottoms and in 
bogs among the hills. 

~~~b~~~;,~~- The narrow band of Lower Oal'boniferous sediments, which borders 
the main triangular-shaped area of the Middle Carboniferous forma­
tion, crumbles down into a rich, friable soil, containing, usually, 
considerable quantities of calcareous matter. A wide area of these 
reddish beds occurs in the Tobique valley, and a smallel' one on the 
Beccaguimic. In some places the belts are so narrow that they are 
wholly overlapped by debris from contiguous rocks; but, in general, the 
presence of materials derived from them is easily recognised, owing to 
their reddish color and their effect upon the feriility of the district. 
The agricultural capabilities of the Tobique outlie1· have been much 
extolled by Gesner, Hind. and other8. During au exploration of that 
river, in the summer ofl884, it was noticed, however, that many farms 
in the district, after having been partly cleared and buildings erected 
thereon, were subsequently abandoned. The cause of this was not 
ascertained, but it cannot be denied that, while the region is of a highly 
fertile character, its remoteness and inaccessibility militate against its 
successful settlement. Portions, however, are fiat and imperfectly 
drained, the resutt of the existence of a clayey hard-pan forming the 
sub-soil. Only where the land has sufficient slope to drain it well, are 
really good farms available, and in localities characterized by a surface 
of this kind there are some thriving settlements. 

The bands of these rocks, stretching along the southwestern rim of 
the middle Carboniferous basin in York, Sunbury, Kings and Albert 
counties, comprise tracts of excellent farming lands, which have been 
described in previous reports. 

The mineral fertilizers occurring in them are gypsum, at the Plaster 
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Cliffs, Victoria county, and at Petitcodiac, Westmoreland county, 
Hillsboro', Albert County, etc.; also lime and marly shales in the last 
mentioned localities. 

A luxuriant growth of wood is generally found upon soil derived from Forest growth 
on Lower Car-

these rocks. White and black spruce, hemlock, white, yellow and black boniferous. 

birches, two or three species of maple, which, with beech, usually form 
groves, are the commonest trees on the uplands, and cedar, hacmatac, 
ash, etc., on the low grounds. 

The soils which overlie the Middle Carboniferous series are almost Soils overlying 

h 11 d · d f h d" · · f th d d Middle Carbon-W o y er1ve rom t e ism teg rat10n o e grey san stones an con- iferous series. 

glome1·ates below, and pa1-take in a large degree of their coarse 
silicious nature. The area occupied by them, which comprises fully 
one-third of the province, is, generally speaking, fiat, with a gentle 
slope towards the Gulf of St. Lawrence. Low, wide undulations, having 
a general east and west course, are met with over a large part of the area, 
but more especially south of the Miramichi River. The soil is, for the 
most part, deep, but often t:tony; and when level, usually has a clayey 
hard-pan forming the sub-soil upon which water lies, giving rise to peat 
bogs, "caribou plains," or "barrens." The best lands for agricultural 
purposes are those met with along the banks of rivers already described, 
where the natural drainage i!:l sufficient to carry off the surplus waters 
due to precipitation. With a copious supply of lime, in which the soil 
overlying these rocks is almost entirely deficient, together with organic 
manures, it becomes excellent land for hay and grain. Several tracts 
might be -particularized, such as Nappan valley and Doaktown, in Nor­
thumberland county; St. Louis, Richibucto and Buctoucbe, in Kent; 
the Petitcodiac valley in Westmoreland, etc. 

The farms along the coast and around the estuaries in this district are, 
all things cornsidered, much better adapted for general agricultural pur­
poses than those of the interior, as manures and fertilizers of different 
kinds are to be obtained there, which are beyond the reach of farmers 
occupying the latter. Oyster beds, forming what is called "mussel mud," "Mussel mud.'' 

are common everywhere in the lagoons and creeks, and yield a 
material of highly enriching qualities for the heavier clay soils. The 
calcareous skeletons of fish are often applied to the land also with 
great advantage. Much benefit is afforded the drier gravelly soils, too, 
by supplying them with quantities of vegetable matter from the wet 
bogs and swamps, more especially if it is first formed into a compost by 
mixture with barn-yard manUl'e. 

But the principal cause of the superior quality of the land along the Drainage. 

coast and river margins, within the Carboniferous district, lies in the 
fact that it is better drained than that of the interior overlying 
the same formation. And hel'e, it may be remarked that the 
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general question of the drainage of the land in ~ew Brun wick is an 
important one, and next to the quality of the soil is worthy of the high­
est consideration by the practical agriculturist. In a country such as 
this, where the precipitation is so much in excess of evaporation and 
absorption for the greater part of the year, unless some means of escape 
is provided for the surplus waters, either naturally or artificially, 
more especially for those arising from thaws every spring, they lie upon 
the flat clayey surfaces till late, not only retarding farming operations, 
but keeping the ground cold and materially hindering the growth of 
vegetation. If the spring and summer continue wet, crops on the low 
lands arc thus rendered almost worthless and cannot mature properly, 
and the character of the land and the climate are often condemned when 
in reality the defects are largely owing to imperfect drainage. 

The chief considerations, therefore, in selecting land on which to carry 
on agricultural pursuits most successfully in this province are (1) the 
quality of the soil, by which is meant its physical characteristics, whether 
clayey, sandy, loamy, etc.; (2) its height above sea level, aspect, etc. ~ 
and (3) its drainage. Unless land is well drained by streams or 
rivers, although the component materials of the soil may mdicate a high 
fertility, yet it will be found unprofitable. One of the physical condi­
tions rendering the soils overlying the Lower Carboniferous and Silurian 
rocks so much more valuable, agriculturally, is, no doubt, the excellent 
drainage resulting from their rolling surface. 

~~%~~fr~~~~~le The flora of the MiJdle Carboniferous area, including the sylva, pre­
areas. sents some features different from those of other parts of the country, 

especially of the Silurian tracts, as already mentioned. The trees are 
characterized by the prevalence of hemlock spruce, scrub pine (Pinus 
Banksiana), white birch and poplar; and on the flat, swampy grounds, 
by hacmatac (larch), cedar, scrubby black sprnce and dense masses of 
ericaceous plants. The peat bogs are often without any but herba­
ceous forms, and are, no doubt, shallow lake-basins filled with decayed 
vegetable matter, chiefly mosses, and bordered by stunted spruce and 
hacmatac trees. In some of the bogs, dead trunks of the trees referred 
to occm· standing amidst the wet sphagnous mass, showing that some 
change in the condition of the bog, or in the climate, bas taken place 
since they began to grow, unfavorable to their existence. The change 
may have been very slight, perhaps caused by the increased growth of 
sphagni around their roots, or to a difference in the drainage, as their 
existence, which at best is but a precarious one, would be easily 
terminated. 

Soils of The eastern part of Westmoreland county is underlaid to a consider­
;i>ermo-Carbon- able extent by Uppel' or Pe1·mo-Carboniferous sediments -rocks 
iferous rocks. · ' 

similar to those of the chief part of Prince Ed ward Island,-which fur-
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nish perhaps, all things considered, the most friable, easily cultivated 
and productivf of the soils of the Maritime Provinces of Canada. The 
land in the vi~inity of Sackville, and the slopes of the ridges between 
that and the Nova Scotia boundary, also the peninsula of Cape Tor­
mentine, and the coast region thence westwardly as far a Cape Bald, 
are covered by a soil largely derived from these rocks, and comprise 
many excellent and highly cultivated farms. Contiguous to these are Dykedmarshes. 

the extensive salt marshes of Tantramar and Missiquash, already 
alluded to, a large portion of which is dyked. 

The tract of country lying between the central Carboniferous area soils of district 

and the Bay of Fundy, extending from Albert county on the east, to the 'F'~~Jy~ay of 

St. Croix River on the west, and including the southern part of Albert, 
a part of Kings, Queens, and the whole of St. John and Charlotte 
counties, is underlaid by rocks of different geological ages, nearly all of 
which are remarkable for their highly altered and crystalline charac-
ter, and forming in general a rugged, bl'Oken and boulder-strewn sm-
face. The chief topographical features and agricultural capabilities of 
this section were described in some detail in previous reports (Report 
of Progress, 1870-71, also for 1877-78), by Prof. Bailey and Mr. l\fat-
thew, and it was seen that while the valleys are generally fertile, the 
summits of the hills are often bare, and the slopes usually strewn with 
stones, nevertheless, when once cleared and brought under cultiva-
tion, the soil is often productive. The valleys, which are sometimes 
of considerable width, have generally a rich loamy soil, and near the 
coast, the creeks and inlets contain salt marshes, which, when reclaimed, 
are similar to the dyked marshes of Westmoreland and Albert. 

The surface of Charlotte county is almost similar to that of St. John 
and the western part of Kings as regards its soil and agricultural char­
acter. Large portions of it are boulder-strewn, and among the hills 
are peat bogs and barrens, rendering considerable trncts almost worth­
less for agricultural purposes. Overlying the Cambro-Silurian band 
there is some good soil when it is once cleared of boulders. 

The northern margin of the area now described, which is overlapped Soil of Kings­

to a greater or less distance by debris from the Lower Carboniferous county. 

sandstones, comprises the best land in it. In Kings county there are 
some excellent farms along the Kennebeckasis, particularly at Sussex 
Vale, which is sometimes called the" garden" of this county. It is a 
wide, flat-bottomed valley, which at one time must have contained 
a lake, the land being chiefly alluvium. The rivei·s in these counties are 
usually skirted with a greater 01· less breadth of intervale, and the 
country is extensively settled, notwithstanding the sterile character of 
much of the soil, by a thrifty, enterprising population, and agriculture 
is now receiving more attention than formerly. 

5 



Natuml 
fertilizers in 
sout hern 
counties. 

Flora. 

Bog iron ore. 

Wad. 

Tri polite. 

)Iarl. 

Brick clay. 

58 G G NEW BRUNSWICK. 

The natural fertilizers are lime, manufactueed near St. John, in sev­
eral places, from Laurentian limestone, and marl, found fin 80me of the 
shallow lake-bottoms, notably at LawloJ''::; Lake. 

The flora presents no marked contrast to that of the interior por­
tions of the province, except that a few arctic or sub-arctic foems seem 
to find a more congenial habitat there than m the interior, owing, no 
doubt, to the chilling influence of the arctic current which here runs 
along the coast, and to the fogs which prevail in the Bay of Fundy, 
causing a lower summer temperature. This area is now almost wholly 
denuded of its timber, and the forests everywhere are but thin and 
straggling. 

MATERIALS OF ECONOMIC IMPORTANCE FOUND IN THE SaR~,ACE DEPOSITS. 

Bog iron ore (limonite) is of frequent occurrence in the alluviums 
overlying the Carboniferous rocks, more especially in the vicinity of 
the St. John River, the beds ·ometimes attaining a thickness of two to 
three feet. 

Wad, or bog manganese, is found at Queensbury, Yoek county, and 
in one or two places in Sun bury county . . It likewise occurs on the north 
branch of the South-West Miramichi, 12! miles above the forks, in the 
river's bank. 

Infusorial earth (tt"ipolite) is found at Fitzgerald Lake, St. John 
county. The Lake has been drained dry by the St. John Water Com­
pany, exposmg a consideeable bed of earthy tripolite. It also occurs at 
Pollet River Lake, Mechanics' Settlement, King's county. (See 
analysis by ~fr. Hoffmann, Report of Progress, 1878-79, p. 5 H.) 

Marl is met with at Lawlor's Lake, St. John county; also at Belle­
dune and River Charlo in the Baie des Chaleur:> district. (Report of 
Progress, 1879-80, p. 42 D.) Its occurrence may be looked for in shal­
low lakes in limo tone districts in other parts of the province. 

Brick clay occurs in a number of places both in marine and fresh­
water beds. Leda clay is manufactured into brick at Campbellton, 
Restigouche, Bathurst, Newcastle, Moncton and St. John, while clay, 
apparently of fluviatile origin, is wrought for similar purposes at 
Fredericton, Woodstock, Shiktehawk and elsewhere on the St. John 
River. 
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