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To Arrrep R. C. Senwyn, C.M.G., LL.D,, F.R.S,,
Director of the Geological and Natural History Survey of Canada.

Sir,—I beg to submit herewith my report on the explorations about
Hudson Bay during the seasons of 1887 and 1888.

At the same time I desire to tender my thanks to the officers of the
Hudson Bay Company, met during the two seasons, all of whom ex-
tended to myself and party the greatest hospitality, and to whose-
kindly assistance the success of my explorations was, in a great
measure, due.

I remain, Sir,
Your obedient servant,
A, P. LOW.
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REPORT

ON EXPLORATIONS IN LB
~ AN i
'TA-MES’ BA-S:-’ ln-l""l‘.
D ‘n.\

COUNTRY EAST OF HUDSON BAY,

DRAINED BY THE
BIG, GREAT WHALE AND CLEARWATER RIVERS.
1887 Axp 1888.

By A. P- LOW, B. Ar. Sc.

The present report is the result of two short season’s work, among
the is!lands of James Bay in 1887, and upon the Big, Great Whale, and
Clearwater rivers flowing into Hudson Bay on its east side in 1888.
Owing to the shortness of the season suitable for investigation in these
parts, and to the length of time required to reach and return from the
field of work, only six weeks were spent in actual exploration each
year, and consequently only a small area of this vast region could be
explored. :

Mr. J. M. Macoun acted as assistant and botanical collector, and per-
formed hisduties in all respects satisfactorily. '

v.. In 1887, a large fishing boat was procured at Collingwood, transported
by rail to Missinaibie station on the Canada Pacific Railway and from
_~ there taken by the Missinaibie branch down the Moose River to its
mouth. The low state of the water in the river, and the number of
portages over which the boat had to be hauled occasioned considerable
delay in reaching Moose Factory. Leaving Moose River, the party
crossed to Charleton Island, the position of which has been fixed for
jongitude with chronometers by the captains of the Hudson Bay Com-
pany’s ships, who have wintered there in past years. Subsequently
Danby, Cary, Strutton, Little Charleton, Tiders, Solomon’s Temple,
Weston, Twins, Spencer, Walter, Emily, Grey Goose, Bear and
‘Agoomski Islands were examined. Paced surveys were made around
the shores of the greater number of these, as well as numerous examin-
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ations inland, and their, positions were fixed by latitude observations
and meridional bearings taken with solar attachment to the transit
instrument.

In 1888, a track survey was made up the Big River for two hundred
miles, thence crossing the head-waters of Bishop Roggan River, the
head of the south branch of Great Whale River was reached and the
river descended to its mouth.,On this survey the courses were taken with
a prismatic compass, and the distances estimated by time, the rate of
travel of the canoe being previously determined. Daily observations
for latitude were taken as a check on the survey, also frequent obser-
vations to determine the variation of the compass.

After finishing the above, a survey was made from the mouth of
Clearwater River on Richmond Gulf, for sixty miles, to the outlet of
Clearwater Lake, the courses were taken with a prismatic compass
and the distance with a Rochon micrometer, frequent observations for
latitude and variation of the compass were also made.

Mr. C. H. Macnutt, B. Ap. Sc., who had been with me the previous
year was appointed assistant, and proved highly competent for the
position.

The surveys of the two seasons have since been mapped on a scale of
eight miles to one inch,and form a roughly accurate map of the regions
explored ; they are at present awaiting further explorations on the
east side of Hudson Bay before being published.

|
PrEVIOUS EXPLORATIONS AND DISCOVERIES.

It is deemed advisable to preface this report by the following short
account of the discoveries, explorations, and other points of historicak
interest in connection with Hudson Bay up to the present date.

1610.—Henry Hudson, in command of a ship fitted out by some
wealthy English merchants, on his third unsuccessful attempt to find
a north-west passage to the South Sea, had the good fortune to
sail through the strait and enter the bay which has ever since borne
his name. Sailing along the east coast to the southward until he had
land on either side of him, he explored the bottom of the bay and as
the season was now late, resolved to winter in a bay full of islands on
the east side to the south of lat. 53° N. After passing a winter of
great hardship, due to the cold, scurvy, and want of food, in the spring
he started to return, when his crew mutinied, put Hudson, his son and
seven seamen into an open boat and left them to the mercy of the
waves and savages ; nothing after was heard of the party, the ship with
great difficulty reached the coast of Ireland with about one-half of the
remainder of the crew, the rest having perished in a fight with natives
in the straits and quarrels aboard the ship.
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1611.—Sir Thomas Button was sent out to discover the north-westsir Thomas
passage from the bay, and if possible to succour Hudson and his com- >t %1%
rades. He crossed the bay to the northward and explored the western
part as far south as the Nelson River, which he named after his mate.
He wintered in the mouth of this river and called the land New Wales
and the western part of the bay Button’s Bay.

1619.—Jens Munk, a Dane, entered Hudson Bay and visited Thorn- Jens Monk,
field Inlet.

1631.—* Capts. Lucas Fox and Thomas James were sent out on the pox and James,
old quest of the north-west passage, the former being fitted out by Lon- 1%
don merchants, the latter by those of Bristol. Befo:e leaving they
were presented to the King, who gave them letters for the Emperor of
Japan. Fox confined himself to the northern parts, going as far south
only as Cape Henrietta Maria, and then returning home. James, after
meeting Fox, near Cape Henrietta Maria, sailed southward along the
west coast, thoroughly examined it, and after several narrow escapes
from shipwreck through grounding on shoals, ran his ship aground
on Charleton Island and wintered there. He gives a woeful tale of the
hardships endured, caused by the intense cold, want of food and scurvy. i

ntense cold.

He states that the cold was so intense that it froze solid, wine, sack,
oil, vinegar, and even brandy; that the cook soaked his salt meat
in a copper kettle close to the fire to prevent it from freezing, the side
near the fire was found to be'quite warm while the opposite side was
frozen an inch thick, this would prove that the climate is either much.
milder at present during the winter, or that James was given to exag-
geration, most probably the latter. Thinking that the ship was beyond
repair, in the spring he built a pinnace, but when the ice cleared it was
found that the ship had not suffered much damage, after repairing it
he returned home.

The entire western coast having now been explored, the impossibility
of a north-west passage from it was settled, and no further voyages of
discovery in that direction were undertaken.

1656.—The Frencht claim that Jean Bourdon was the first of that jps po vit
nationality who visited Hudson Bay, having sailed from Quebec by the °f the French.
Labrador coast and Hudson straits. That he made an alliance with the
natives, and they hearing of a strange nation in their neighborhood, sent
to Quebec, in 1661, to begin trade, and to desire that a missionary be sent
to them. That in 1663 the Governor sent one Couture, who proceeded
to the bay and erected a cross on an eminence and set up the French
arms engraven in copper, taking possession of these countries for the

* Forster’s voyages made in the north.
1 De la Poterie, Histoire de la Nouvelle France.
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King of France.* This account has since been disproved, and it would
appear that Jean Bourdon never entered Hudson Bay.j

The next expedition sent to Hudson Bay was for purposes of trade
with the natives. According to Oldmixon { two Frenchmen, Messrs.
de Groisselier and Radisson, while trading with the Indians at Lake

reach Hudson Assimponals (Winnipeg) learned from them that it was possible to

Bay from Lake

Winnipeg.

Building of
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the Rupert.

Charter to
Hudson Bay
Company, 1670,

proceed by land to the bottom of the bay where the English had not
visited. They desired the savages to conduct them thither which they
did, they then returned to Quebec where they tried to persuade some
merchants to send a ship under their command to the bay to engagein
trade with the Indians ; being unsuccessful they proceeded to Paris,
hoping for a more favorable hearing at Court, but after presenting
several memorials and spending a great deal of money and time, they
were answered as they had been at Quebec. The English Ambassador
hearing their proposals, imagined he should do his country good ser-
vice in engaging them to serve the English who had already pretences
to the bay, so he persuaded them to go to London where they met with a
favorable reception from Prince Rupert and seven other wealthy men
and merchants who, in 1668, fitted out the Nonsuch Ketch under com-
mand of Zachariah Gillam, a New England Captain. Accompanied by
De Groisselier and Radisson, he passed through the straits and thence
southward to lat. 51° N., where in the Nemiscow River, afterwards
called the Rupert, he held friendly intercourse with the natives, built a
rough fort called Charles Fort, wintered there and returned safely the
following year.

Upon the return of Gillam in 1669, Prince Rupert and others applied
for a charter to King Charles II. This was granted 2nd May, 1670, in
it they are styled the Governor and Company of Adventurers trading
from England to Hudson Bay; § “and in consideration of their having
at their own cost and charges,” undertaken an expedition to Hudson
Bay in the north-east parts of America, for the discovery of a new
passage to the South Sea, and for the finding of some trade for furs,
minerals and other considerable commodites, and of their having
already made by such their undertakings such discoveries as did en-
courage them to proceed farther in pursuance of the said design, by
means whereof there might probably arise great advantage to the King
and his Kingdom, absolutely ceded and gave up to the said undertakers
the whole trade and commerce of all those creeks, seas, straits, bays,
vivers, lakes and sounds, in what latitude soever they might be, which
are situated within the entrance of the Hudson Straits, together with

* Joseph Robson’s Hudson Bay, 1752,

t Chas. Bell’s Hudson Bay.

1 Oldmixon’s British Empire in America, 1741,
§ Forster’s Voyages.
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all the countries, lands and territories upon the coasts and confines of
the said seas, etc., so that they alone should have the right of trading
thither, and whoever should infringe this right, and be found selling or
buying within the said bonndaries, should be arrested and all his or
their merchandizes should become forfeit and confiscated, so that one-
bhalf thereof should belong to the King and the other half to the Hud-
son Bay Company.”
1670.—The Company sent out Chas. Bayly, as Governor, to establish Governor
a post at Rupert’s River in 51° 20’ N. Lat. He was accompanied by = g =
‘Groisselier and Radisson and yemained in the country.
1673.—Groisselier visited the Nelson, buf failing to find any Indians
-did not remain.
1674.—It being decided that a greater trade could be done with the
Indians on the west side of the bay, owing to their remoteness from
the French, Mr. Bayly made a voyage in a sloop to that coast,
-examining the mouths of the Moose and Schatawan or Albany rivers,
and passing between the island of Agoomski (called by him Diner’s
Island) and the mainlaind, reached Cape Henrietta Maria, entering the
‘mouth of the Equan River on the way. It had been his intention to
proceed as far as Port Nelson, but having trouble with his guide he
returned from Cape Henrietta Maria. During the same summer he
sent a party to explore the Nodway or Frenchmen’s River, but they
-only ascended as far as the first fall, a short distance from the mouth. e
In the fall there arrived at Fort Charles a Jesuit missionary with let- missionary
‘ters from the Governor of Quebec; this was Pére Charles Albanel, who bl;of-.lal?eug?ﬁ?
reached the bay by ascending the Saguenay River to Lake St. .John, iy
thence up the Ashouapmouchouan River, across the Height of Land to
Mistassini and down the Rupert River, which flows out of that lake,
An account of his trip is given in the Relations of the Jesuits®* As he
left Canada in 1672, he had been two years making the trip, having
been detained by the Indians, who stripped him of his clothes, so that
he had to be clothed by Mr. Bayly, who received him kindly and sent
him home in the ship.
1675.—Outposts were established at Hayes Island, in the mouth of gy 1 i hment
the Moose River, and at Albany. A short time after this the head fort ?{a';‘fst’}_ﬁ';nd
was removed to Albany, and a depot established on Charleton Island, jgd Albany,
where the ship from England discharged her cargo, furs being brought
there from the posts, and the next season’s outfits returned in sloops.
1682.—Three parties reached the mouth of the Nelson River within
a short time of each other; the first to arrive was Benjamin Gillan, a
son of Capt. Z. Gillan, who had been sent from Boston : fourteen days
later came Groisselier and Radisson from Quebec; they having been

* Rélations des Jésuits dans la Nouvelle France, vol. iii.
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discharged from the Company’s service, returned to France, were
pardoned, and sent out to take possession of the Nelson for the French
king ; shortly after these John Bridgar arrived to build a fort for the
Company. All three parties landed, and lived at peace until spring,
when Groisselier surprised Gillan and Bridgar, took them prisoners,
and afterwards conveyed them to Quebec, in the meanwhile sending
the other English in a rotten ship to meet the Company’s ship, which
they did near Cape Henrietta Manra.

1684.—Quarreling with their employers on their return to Quebec,
Radisson and Groisselier again deserted to the English, returned to
Port Nelson, and gave it up to the Company.

1685.—In this year the Company had forts at Albany, Hayes Island,
Rupert, Nelson and Severn; also a small post at a river on the East
Main called “Ison-glass” River, where a mine of that mineral had
been found, the working of which proved unprofitable.

1686.—The Frenth in Canada, afraid of losing their inland trade with
the Indians, and knowing that James II would allow no affront in this
quarter to cause a break between him and Louis IV, resolved, in a
time of peace between the two countries, to take possession of the
English forts. The Governor accordingly sent a detachment of sol-
diers, under the command of Chevalier de Troyes, overland from Que-
bec, who easily took possession of the Forts Rupert, Hayes and Albany,
leaving Port Nelson only to the English.

1690.—D’Iberville sailed from Quebec with two ships to capture
Fort Nelson. He failed to do so, but obliged the English to abandon
Severn.

1691.—Mr. Geyer, governor at Nelson, sent Henry Kelsey inland to
make discoveries and extend the trade by inducing the inland Indians
to come to the fort. According to his journal produced by the Com-
pany before the Committee of the House of Commons in 1749,* *“he
set out from Deering’s Point (probably Split Lake), where the Indians
always assemble when they go down to trade, to scek the Stone
Indians, and, after overtaking them, travelled with them and the Nay-
haythaway Indians to the country of the Naywatamee-Poets, and was
fifty-nine days on his journey, including the resting days. He first
went by water seventy-one miles from Deering’s Point, and then laid
up his canoe and went by land 316 miles through a woody country,
and then forty-six miles through a plain, open country, having seen
only one river in his journey, shallow, but a hundred yards over; and
after crossing ponds, woods and champagne lands for eighty-one miles
more, which abounded with buffaloes and beavers, he returned baclk
fitty-four miles, where he met the Naywatamee-Poets.” From this it

* Robson’s Hudson Bay.



tow. ] JAMES BAY. e

would appear that he travelled from some point on the Nelson River
above Split Lake to the open country north of the Saskatchewan.

1693 —War having broken out between England and France, the
Company, with the assistance of the Crown, retook Albany, Moose and
Rupert forts.

1694.—D'Iberville, with two ships and 120 men, took York fort from rpervile
the English, and the same year the French sent such a force from if‘g;i“fg%&‘)n’,‘,?
Canada that they easily drove the English out of Albany, Moose and %:3:;“‘&
Rupert forts.

1695.—The Company, with the assistance of the Bonaventure and
Seaford, a second time recovered Moose, Albany and Rupert forts.

1696.—The English, with four ships, took York from the Irench,
carrying the garrison prisoners to Kngland.

1697.—The French sent a squadron of five ships under D'Iberville,
who destroyed two English ships, and afterwards took possession of
York and called it Fort Bourbon. By the treaty of Ryswick, signed
in this year, each country was to return all places taken during the
war, holding those taken previous to it. By this the only place left to
the Hudson’s Bay Company was the fort at Albany. This state of
things continued until the treaty of Utrecht, 1713, when the French
ceded all their rights in the bay to the English.

1702.—The French rebuilt Fort Severn, calling it Fort Neuve
Savanne, and the river Riviére des Saintes Huiles; they also called
Moose Fort St. Louis, and Albany, Fort Ste. Anne.

1714.—The English formally took possession of York and the other
forts on the bay.

1718.——A wooden fort was built at the mouth of the Churchill River, pyrs re-taken
and named Fort Prince of Wales. bxtho Knehali

1719.—Capt. Knight sailed with two ships to search for a north-west
passage from the northern parts of the bay. They never returned.

1720.—About this year the Company sent Richard Norton inland
from Churchill, and, according to the testimony of Brown before the
Committee in 1749, he is said to have reached the Coppermine River,
but this is doubtful, as no journal of the journey was produced.

1732.—A wooden fort was erccted at Moose, and a small post estab-
lished at the mouth of the Slude, or East Main River. About this time
a post was also built at Richmond Gulf for trade with the Northern
Indians or Esquimaux. The people here on two occasions were mas-
sacred by the Esquimaunx, and the post was then abandoned.

1737.—Two sloops were sent to the northward from Churchill to
open trade with the natives, and look for a northern passage to the
westward ; this latter object seems to have never been seriously under-
taken,
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1740.—Henley House was built about one hundred and fifty milesup
the Albany River, to prevent the Indians communicating with the
French.

1741.—Christopher Middleton, sent out to discover a north-west pas-
sage, wintered at Churchill on account of a dispute between him and
Myr. Dobbs; another expedition under Wm. Moor and Francis Smith
were sent out to settle the matter. They wintered in the Hayes River,
and an account of the expedition was written by Henry Ellis, who
accompanied them.

1752.—Joseph Robson published an account of his six years’ resi-
dence at York and Churchill, where he had been sent by the Company
to oversee the construction of the stone fort at Churchill, and survey
the mouths of the Hayes, Nelson, and Churchill Rivers, plans of which
are published in his book. He complains of the lack of interest
exhibited by the Company in regard to the interior, and says that the
officers in charge had never been five miles up any of these rivers.

1727-51.—Capt. W. Coates for these years was Captain of one of the
Company’s ships voyaging to the Bay ; during this time he kept a series
of sailing notes, entering in them a full account of the geography of
the Bay ; these notes he bequeathed to his son, with instructions to
him, not to reveal them so long as the Hudson Bay Company continued
to employ him. These notes, edited by John Barrow, were published
by the Hakluyt Society in 1857, and form an important source of
information in relation to the coasts, rivers and islands of the Bay.

From the time of the treaty of Utrecht until after the conquest of
Canada, the Hudson Bay Company confined their tradestrictly to the
Bay, and did not go inland until they found themselves in dangeroflosing
their trade to the Canadian traders, who secured the fur by meeting
the Indians on the headwaters of the rivers, and thus saved them the
long journey to the sca.

The Company becoming aware of this fact, resolved also to send
inland, and in 1769 despatched Samuel Hearne, from Churchili, with
instructions to accompany the Indians to their hunting grounds, visit
the copper mine on the river of that name, and if possible reach the
sea at its mouth. After two unsuccessful attempts, he accompanied
some Northern Indians and wandering over the barren lands with
them reached the mouth of the Copper Mine River, then visited Great
Slave Lake, and returned across country to Churchill in 1773.

On his arrival he was immediately sent inland again, to build Cum-
berland House, on Pine Island Lake, a short distance north of the
Saskatchewan River, the first of the Company’s many posts in the
North-West. From this date the Hudson Bay Company entered into
active competition with the Canadian traders for the inlangd trade, and
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soon had a great number of posts scattered over the North-West and
on the Mackenzie River.

David Thompson, at first employed by the Hudson Bay Company, B‘g}i&y'sl‘lligmp-
and afterward by the North-West Company, was the first person to fix son, 1790-1812.
with any degree of accuracy the positions of the different posts, and
make surveys through the country; he was engaged at this work from
1790 until 1812,  From 1816 to 1826 he was employed on a boundary
survey between Canada and the United States, from the St. Lawrence
to the Lake of the Woods.

Philip Turner was another Surveyor, who explored extensively under
the orders of the Hudson Bay Company, about the beginning of the
present century, and may have made the surveys in Severn River
country, as laid down on Arrowsmith’s Map prepared for the Company.

In 1782, the French Admiral La Perouse entered the Bay with three Capture of
war ships, and took Fort Prince of Wales, spiked the guns, and it
destroyed the factory, without any resistance being offered by Hear ne,l iy -
who was then in charge of the place; then sailing to York he destroyed
a small battery at the mouth of the Hayes River, and burnt the factory,
but failed to capture the Company’s ships with their rich cargoes of fur.

1814.—TLieut. Edward Chappell, on H.M.S. Rosamond, the convoy to voyage of
the Company’s ships, visited Churchill and York. He published an [t Chavrell
account of the voyage, with descriptions of' the Bay, and a map of the
Nelson, from its mouth to Lake Winnipeg.

1820.—Sir John Franklin, on his first expedition overland to the pauiin's
Arctiec Ocean, went by way of York and the Hayes River route to the journey:
Saskatchewan ; he made a track survey of the route and published an
account of it, in the narrative of the journey. Since that time many
other travellers have passed over the same route.

Geographical explorations of the country to the eastward of the Bay

were not undertaken until about 1820, when Dr. Mendry and Mr. J.
Coulson made exploratious, under orders from the Company, and have
left rough maps of their work. The former traversed the country from
Richmond Gulf to Ungava Bay; the latter explored the East Main,
Rupert and Notaway rivers, also the portage routes between the head
waters of these rivers.

Shortly after this posts were built at the mouths of the Little Whale J tabistment,
and Great Whale rivers, where important porpoise fisheries were for- Main coast.
merly carried on, but of late years have been abandoned as being
unprofitable. Fort George, at the mouth of Big River, was also
built about the same time, and is at present the headquarters of the
East Main district. It has been found impossible to get the exact date
at which these posts were established.
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About 1847 the first missionary work among the Indians of Hudson
Bay was undertaken by the Methodists. These withdrawing six years
later, were succeeded by the English Church Mission Society, which
has continued the werk ever since, and at present has churches at
Churehill, York, Albany, Moose, Rupert House and Fort George. Rev.
Mr. Peck, in charge of the last place, visits Little Whale River every
spring, to meet the Esquimaux who come in from the islands at that
time. By the efforts of these missionaries the whole of the Indians
and the greater part of the Esquimaux living around Hudson Bay
have become Christianized, and their moral tone considerably elevated.

The Roman Catholics have a number of converts at Albany, who are
yearly visited by a missionary of that faith from the Upper Ottawa.

The explorations in this section of the country undertaken by the
Geological and Natural History Survey of Canada, previous to the
present, are :-—

Report 1871-2. Upper part of the Albany River. Dr. R. Bell.

Report 1875-6. Mattagami and Missinaibie branches of the Moose River. Dr.
R. Bell.

Report 1877-8. East coast of Hudson Bay, and country between Lake Winni-
peg and Hudson Bay. Dr. R. Bell.

Report 1878-9. Churchill and Nelson Rivers. Dr. R. Bell.

Report 1879-80. Hudson Bay and some of the lakes and rivers lying to the
west of it. Dr. R. Bell.

Report 1880-1-2. Geology of the basin of the Moose River. Dr. R. Bell.

Annual Report 1885. Observations on the Geology, Zoology and Botany of
Hudson Bay and Strait. Dr. R. Bell. Report on the
Mistassini expedition. A. P. Low.

Annual Report 1886. Attawapishkat and Albany Rivers. Dr.R. Bell. Severn
and Berens Rivers. A. P. Low.

James Bay.

James Bay is that portion of Hudson Bay lying south of a line drawn
from Cape Henrietta Maria, on the west, to Cape Jones, on the east
coast. From the head of Hannah Bay, N. lat. 50° 55', to Cape Hen-
rietta Maria, the distance is, roughly, 300 miles, while the average
breadth is 145 miles.

From Cape Henrietta Maria the coast runs S.S.E. to Mourning Point,
a low point covered with trees, near lat. 54° 38,* then south to Equan
Point, lat. 53° 53’; from there it trends well to the westward, to the
mouth of the Equan River, and then east of south to the mouth of the
Albany River, lat. 52° 17’, thus forming a considerable bay, and not

Incorrect maps punning almost due north and south as represented on all modera

maps.

* Capt. Coats’ Notes.
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From the mouth of the Albany River the direction of the shore line
changes to E.S.E. for a distance of forty miles to Cockespenny when it
turns S.E. to the head of Hannah Bay. Hannah Bay is thirty miles
deep, counting from a line drawn between (Gull Point on the east side
and the mouth of Moose River, and has an average breadth of
fifteen miles.

This bay is separated from Rupert Bay by along low point terminat-
ingin a peninsula, at one time an island, the isthmus is covered with
willows and is lower than the land adjoining, the latter, on both sides,
supports a thick growth of spruce and tamarac. Rupert Bay is thirty-
five miles deep., with an average width of twelve miles.

The east coast of James Bay has a roughly north and south direc-
tion from the head of Rupert Bay to the mouth of Big River, one
hundred and seventy-five miles. From this river the coast takes a
gradual curve to the westward, the land at Cape Jones lying about east
and west.

According to Capts. Taylor and Bishop, of the Hudson Bay Com-
pany’s ships, the position of Cape Jones, as laid down on the Admiralty
chart, is fully forty miles to the eastward of its true position ; this being
the case, the mouth of James Bay is that much narrower than isrepre-
sented on the maps.

The Admiralty chart, from which all modern maps of Hudson Bay
are constructed, was compiled in 1853 from information supplied by the
Hudson Bay Company, gathered from notes and observations of the
various captains of their ships; now as these observations were but
approximately correct, the chart must be so also, especially in those
parts unfrequented in the navigation of the bay, and such being the
case, it is highly important that an accurate survey should be under- Importance of
taken to correct these errors in the coast line, and enable ship captains survey being
unacquainted with the navigation of these parts, to enter James Bay
with a certain degree of safety, a thing impossible with the present
charts.

The general coast line of the west and south sides of James Bay is
low and flat, with shallow water, deepening very slowly outwards all
along, except where the rivers have cut out channels in the mud.

Although the average rise and fall of the tide does not exceed five Tides.
feet, at the time of low water, only mud flats, strewn with large
boulders, can be seen to seaward from high water mark. The shore is,
in most places, marshy, covered with grasses and willows, with number-
less small brackish ponds and lakes for a considerable distance behind
high-water mark, while beyond, on slightly higher ground, is a dense
growth of dwarfed black spruce and tamarac; it is often several
miles from low-water mark to where the first really dry ground may
be found.
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Hannah Bay is so shallow that, with the exception of the river chan-

nels, it is almost completely dry at low water, and when a canoe is left

by the tide, the sensation experienced by its crew is anything but
pleasant, as they have to debark and stand in the mud, often beyond

sight of the lew fringe of bushes on the high water line, awaiting the-

return of the water. Rupert Bay is not quite so shallow as Hannah Bay,
and has a channel up its centre to the mouth of the Notaway River.
Along the east side of the bay the character of the coast changes,

east side of the the low unbroken, muddy shores being replaced by higher rocky and
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sandy banks, deeply indented with small bays and fringed with in-
numerable rocky, shingle and sand islands as described by Dr. Bell
(Report of Progress 1877-8.) The waters are much deeper and,
although not free from danger on account of many hidden shoals,
can be easily navigated in small craft, the islands and bays afford-

ing abundance of good shelter. The country inland from the

bay varies similarly to the coast line. To the west and south
it is almost flat, with its soil overlying nearly horizontal beds of
Silurian and Devonian limestones for about one hundred and fifty
miles inland to the Archwan country, so that the general level rises
slowly and evenly towards the interior. The soil along the rivers
appears to be good, and as the climate to the southward is probably
favorable for the growth of cereals and root erops, nothing prevents
future settlement in this region after the filling up of the north-west,
except that without an extensive system of drainage, the lands remote
from the rivers will be found too wet for successful farming, as it is
said by the Indians, that with the exception of lands close to therivers
the greater part of the country for a long distance inland from the bay
is & mossy swamp.

Inland from the east coast the country is of a different character.
The interior of this part is a rough table-land having an elevation of
about seven hundred feet above sea level near its edge, and slowly
rising inland to over two thousand feet at its highest.

The edge of this table land leaves the coast to the north of Cape
Jones, and runs in a 8.S.E. direction, so that to the southward there is
an interval varying from ten to thirty miles between it and the coast.
In this portion the general level is not much over one hundred feet
above the sea, and the soil is of Post-Pliocene clays and sands, with
alluvium, affording good land for cultivation but as the climate is
colder than on the west side, it is doubtful if it would allow the suc-
cessful growth of any but the hardiest cereals, good crops of potatoes,
however, and other roots could be and are grown as far north as the
mouth of Big River. The land is rolling and broken by low rocky

-
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Avrchean hills which make up about one-third of the entire area, all of Root crops,
which would make excellent grass land. The best portion of it is
along the river bottoms, and on the islands and banks.

Eleven large and many smaller rivers flow into James’ Bay ; on the Riyers.
west side are the Equan, Attawapisheat, Albany, and Moose rivers; on
the south, Hannah Bay or Harracanaw, and the Nottaway rivers; on the .
east, the Rupert, East Main, Old Factory, Big and Bishop Roggan rivers.

The water-shed of the country on the west side runs in a sonth-west
direction from Cape Henrietta Maria, and consequently the rivers to
the southward, having greater drainage areas, are the largest and
longest.

The first river to thesouth of Cape Henrietta Maria is Raft River,
an inconsiderable stream, the outlet of Raft Lake ; it reaches the sea in
lat. 54° 04"

The next river is the Equan, a much larger stream, which takes its
rise 300 miles to the westward, at the watershed between it and the
Winesk River, flowing north; it enters the bay at lat. 53° 38,

About lat. 53° 24" are the two mouths of the Attawapishcat River,
which rises over four hundred miles inland, near the source of the east
branch of the Severn River. It flows north, and drains an extensive
area of unexplored country between the Equan and Albany rivers.

The Kapiscow River is a smaller stream entering the Bay at lat.
53° 05"

The next important stream to the southward is the Albany River, the
longest and largest on the west side of James Bay,

This river, one hundred and forty miles in a straight line south-west
from its mouth, divides into two branches. The north or main branch
comes from the west; it takes its rise a short distance from the head-
waters of the English River, in Cator Cat-fish Lake, about one hundred
miles north-west of Lake St. Joseph, through which it flows, and which
flows into Lake Winnipeg. The south or Kenogami Branch flows from
Long Lake, thirty miles from the north shore of Lake Superior. At its
mouth the Albany spreads out and flows between a number of low,
swampy islands, forming a delta twenty-three mileslong and ten miles
broad between the mouths of its channels, the most southward of which
empties into the sea in lat. 52° 12’

At the south-west angle of the Bay is the wide mouth of Moose
River, whose branches drain all the country to the south-west and
south, from the rivers flowing into the eastern portion of Lake Superior
and the headwaters of the Ottawa. The western or Missinaibie
branch flows out of Missinaibie Lake, at the head of the Michipicoten
River, within fifty miles of Lake Superior; the middle or Metagami

branch flows from the south, and drains the country north of the
2
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watershed to Tiake Huron ; the eastern or Abitibbi branch flows out of
Lake Abitibbi, a short distance from Iiake Temiscamingue on the
Ottawa River.

All the rivers flowing into the westside of James’ Bay present the
same physical characters ; on their headwaters and upper parts, while
flowing over Archean rocks, they alternate between long lake-like
expansions with little current, and short contracted portions accom-
panied by heavy rapids and falls, thus affording good stretches of
navigable water with portages between. On their lower courses, for a
distance of one hundred and fifty to two hundred miles from their
mouths, where they pass over the flat Devonian and Silurian limestones,
the fall is uniform, and consequently the character changes, so that in
ordinary low water during the summer and early autumn, owing to
this uniformity of fall and to the rivers having too great a breadth for
the amount of water discharged at this period, they present an almost
unbroken succession of small shallow rapids, full of boulder and gravel
bars, and only navigable for canoes of light draft. ,

For three or four weeks after the ice leaves the i-ivers,"during the
spring freshet, and again after the autumn rains, the higher water
flattens out these numerous rapids and covers all obstructions, so that
pavigation with large boats, and even small steamers, is then possible;
but at these times the current has a uniform rate of between five and
six miles an hour, and therefore comparatively powerful steamers
would be required to ascend the streams, the boats at present used being
tracked up by men along the banks.

Near the head of Rupert Bay the Little Nottaway River enters, [t
is a small stream draining the country to the south between Hannah
Bay and Nottaway River. This was called formerly Onengham
Creek and was used as a winter harbour by the first voyageurs to the
bay in the Company’s service.

‘The mouth of the Nottaivay River is directly at the head of Rupert
Bay. This is a large river, one of whose branches rises in Lake
Chibougamoo, a short distance to the westward of Lalke Mistassini, and
to the northward of the headwaters of the Ashouapmouchonan River,
which empties into the Saguenay by way of Lake St. John; the other
branch comes from a more southerly direction and rises near the
heads of the Gatineau and St. Maurice rivers. In its lower parts the
Nottaway River is so rough and rapid that instead of using it as a
route to Waswanippi, a post on its upper waters, the Hudson Bay
Company's canoes ascend the Rupert River, itself a very bad route, for
one hundred miles to Lake Nemiscow, and thence pass by a portage
route through small lakes and streams to the Nottaway.
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On the east side of Rupert Bay, about half way between the mouths
of the Rupert and Nottaway rivers, a small stream called Fish River
enters.

In lat, 51° 30', on the east side of Rupert Bay and near its mouth,
the Rupert River flows in. This large body of water flows from Lake
Mistassini, which is fed by several comparatively large streams, the
longest and largest of which is the Temiscamie River, which rises to
the north-east of the lake, near the headwaters of the Peribonka
River flowing into Lake St. John.

The Rupert River, for one hundred miles from the sea, is very Portageson

. i ¥ N . upert River
rough, and in ascending it canoes with their loads are forced, on route.
account of its heavy rapids and falls, to make portages aggregating
over ten miles in length.

Continuing up the east side of James Bay, the next river flowing in
is the Kast Main or Slude River, whose mouth is in lat. 52° 15", This
is a very large river, rising fully five hundred miles inland at the
central water-shed of the Labrador Peninsula, which divides the
waters running north into Ungava Bay, from those flowing west and
south into Hudson Bay, and the Gulf of St. Lawrence respectively.

As has been previously stated, the course of the East Main River
was roughly laid down by Mr. Clouston In 1824, who made a track
survey to near its head. A copy of his map was obtained at Little
Whale River last year and it is now in the office of the Geological
Survey. The Hudson Bay Company use the upper part of this river
as a route to their post of Nitchicoon, situated on a lake a short
distance beyond the height of land on the head of one of the rivers
flowing north into Ungava Bay. The route followed from Rupert
House is by the Rupert River to a short distance beyond Lake
Nemiscow, where a northern branch is taken, and passing thence
through a chain of lakes, the East Main is reached, about two hundred
miles from its mouth, and then ascended to its head through several
more lakes. The lower part of the river is broken by a number of
heavy rapids and falls, entailing long portages, and therefore the Falls and
Rupert is taken in preference, thus obviating the long coast journey ey
in open canoes, with its attendant delays and dangers. The present
route to Nitchicoon is so difficult that the Hudson Bay Company have
tried to find an easier one by the Big River to Fort George, but this
was ascertained to be longer and harder than the one used at present.
The difficulty of the trip can be appreciated when it is learned that the
large canoes leave Nitchicoon with the first open water in the spring and
are often dragged over the frozen lakes to the river, they thus reach
Rupert House about 1st July ; where, unloading their furs, they embark
the trading outfit for the ensuing vear and start immediately inland, only
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reaching Nitchicoon at the close of open water, and frequently they have
been frozen in before reaching their destination, in which case
the outfit has had to be hauled to the post on sleighs after the snow had
fallen.

About lat. 52° 33" the next large stream, called Old Factory or
“Isonglass” River enters the bay. This is the river on which the
company had a small post in 1685, and attempted to work a mica
mine, but abandoned it as unprofitable. The only information obtain-
able concerning this stream is that it is a much smaller river than the
East Main, and that its mouth is obstructed by sand and shingle shoals.
To the northward of this are several small streams before the mouth of
Big River is reached in lat. 53° 53'.

Big River is the largest river flowing into James Bay on the east side,.
and discharges probably a larger volume of water than the Albany, and
therefore is the largest river entering the bay. In the latter part of”
this report it is more fully described.

Between the Big River and Cape Jones are the mouths of several
rivers of considerable size, the largest is the Bishop Roggan, the other
important ones being the Little Bishop Roggan, Seal and Salmon
rivers.  These drain a large area of country between Big and
Great Whale rivers.

The rivers entering James’ Bay from the east for- their entire length,
pass, so far as known, through Archman country, and consequently
present physical characters somewhat different from those on the west
yide. On their headwaters they flow on the general level of the country
and are nothing but a succession of lakes connected by short stretches
of rapid rivers. After they have attained considerable volume and as
they approach the margin of the interior table-land they begin to as-
sume a true river character; they flow, with a moderate current,
broken by sharp falls and heavy rapids, in old river valleys cut below
the general level. Near the margin of the table-land the valleys become
deeper, and the rivers are almost a constant succession of heavy rapids
and falls until they reach the lower country, where they flow with a
moderate current, with but few small rapids, in a distinet river valley
between clay and sand banks of Post Pliocene age.

Harbours.

1n relation to the future settlement of the country around James Bay
and to the possibility of its use as a highway for future commerce be-
tween western Canada and Europe, the question of its harbours and
their terminal facilities for railways is of the greatest importance. It
is to be regretted that the natural harbours at the mouths of the
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ifferent rivers in the southern part of the bay meet the requirements
-of modern shippihg only to a very moderate degrece, and that to im-
prove them sufficiently to admit of their being used as ports by large
ocean steamers would entail an expenditure hardly likely to be
warranted by the trade development of the future in this region.

The most important harbour in this part of the bay is that at the
mouth of Moose River. A descriptiou of it is given in Capt. Coate’s
notes on the geography o Hudson Bay, 1727-51, and as it has changed
but little since then, his sailing directions may here be quoted : “From the
Gaskitt fifty-eight miles S. by W. you come to Moose River Road, eight
miles from Sand Heads, North Point W.N.W. six miles in lat. 51° 34/,
where you wait for the tide to go into that wide mouthed river which
is not less than twelve miles over from North Point to the opposite
side; which opens with three channels, but the north and east are so
whoked with banks and shoals, there is no using them ; the mid channel
will admit of a ship of twelve feet. Observing the tide over a bar one
mile broad and one mile within Sand Heads is a little place which
affords water for a ship to be afloat, called Little Ship Hole, to dis-
tinguish it from another four miles above Sand Heads, called Ship
Hole, in three fathoms low water, where we moor and do our business.
Eight miles below the factory on Roberson’s Islands from Middle-
borough (Island) another island runs a shoal within half a mile of the
ship, which cuts the river and prevents the ship going to the factory,
which has plenty water all above that place.”

From this it will be seen that a ship while awaiting the tide to cross
the bar, has to lie six miles from the mouth of the river, in a very dan-
gerous position with a north-ecast gale. The channcl on the bar is not
over four hundred yards wide, and the Hudson Bay Company’s ship,
drawing fourteen feet of water, last summer, ran aground while cross-
ing it, and had to remain in that exposed place until the next high
tide.

Mouth of

oose River.

The eight miles from the Ship Hole to Moose Factory is in places raijway

very shoal, and is rapidly filling in its upper part, so that the Com-
pany’s schooner, drawing eight feet of water, can only come within
about two miles of the Factory, whereas a few years ago her cargo was
discharged close alongside that place. If a railway should be built to
this harbour its terminus will need to be at Ship Hole; and to reach it
4 long and expensive line of embankment will have to be built from
the South Shore, across sand and mud flats, partly bare at low water,
and, owing to its exposed position, it would neced to be correspondingly
strong to withstand the force of water during the late fall gales, If
approached from the north side, a large bridge will be required to cross
the channel to the “Ship Sands,” a low, flat, muddy island, partly cov-

terminus.
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ered with water at high tide, and lying close to the Ship Hole; in
either case the terminus will have to be built largely on made ground.

As the present anchorage, six miles without the bar, is in only
thirty-six feet. and as the water gradually shoals toward the river's
mouth to a depth of fourteen feet at high water on the bar, and is only
eighteen feet at low water at the Ship Hole, with a less depth of water
for the four miles between it and the bar, it will be seen that to fit this
harbour for the entrance of moderate-sized steamers, with a draft up to
twenty feet, extensive dredging operations will be nccessary for almost
the entire distance from the outer anchorage to Ship Hole.

Unsatisfactory as are the natural conditions of Moose Harbour, those
at the Albany and Rupert rivers are worse. Off the mouth of the
Albany, for fifteen or twenty miles, the bottom is very flat and
the deepest water not over twenty-five feet, slowly shoaling to twelve
feet at the mouth, with numerous obstructive shoals and bars, the
whole rendering it impossible for deep draft vessels touse it. The coun-
try around the mouth of the river is so low and swampy that it is hard
to say where the land ends and the sea begins, and is totally unfit for
the purpose of a railway terminus. T'o reach the mouth of the Rupert
a narrow channel in Rupert Bay must be followed, with water from
thirty to twenty-five feet decp, after which it shoals to eighteen feet
for seven miles to the junction of the Nottaway and Rupert River
channels, and then cight miles of water varying from ten to fifteem
feet, with dangerous shoals, must be passed to enter the river proper.
From this it will be seen that this harbour can only be approached by
small vessels of light draft, and can never be used by the large-sized
steamers engaged in modern ocean transportation. The mouth of the
Kast Main River is broad and consequently shoal, with not more than
eight feet of water on the sand bars at its entrance; while for more
than twelve miles from its mouth, on all sides, are innumerable boulder
and sand shoals, and small rocky islands, some of which are partly
bare, the whole rendering an approach to the river so highly difilcult
and dangerous that the Hudson Bay Company’s schooner does not
call there.

The mouth of Big River is the only good natural harbour on
James Bay, and, with a small amount of dredging, would afford eapital
accommodation for large vessels. A ship entering the river has to
pass a few low islands lying off' its mouth, but as there is good water
and plenty of sea room between them, they occasion little danger,
Within four miles from the mouth of the river a good harbour
is formed by two rocky islands lying close to the north or main chan-
nel ; this is called Stromness Harbour, and, having a good anchorage.
with plenty of water, well sheltered on all sides, is a convenient place
to await a suitable state of tide to enter the river.
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At the mouth of the river the channel is divided by a sandy shoal,
partly bare at low water; the north channel is the deeper, and is used
by the Company’s schooner, chiefly owing to its proximity to Stromness
Harbour, as there is a sufficient depth of water in either channel to float
that craft, From Stromness Harbour the channel runs eastward directly
towards the shore for two miles, when it turns sharply southward, one
mile along the shore, to the mouth proper of the river, which can then be
ascended about two miles to Fort George, where large vessels can be
moored close toshore. From Stromness Harbour to Fort George at
high tide the least water in the channel is eighteen feet. Fort George
being situated on an island, there is another channel on its south side,
but this is very small and obstructed by shoals, navigable only by small
boats.

The island would afford excellent ground for a railway terminus
but the difficulty of building a line along the east coast from the south
end of James Bay, a distance of 180 miles, with the large bridges
required to cross the Nottaway, Rupert, East Main and Old Factory
rivers, would entail an expenditure hardly warranted by the amount of
trade to be developed.

The development of Big River harbour will come with that of the Fisheries of
immense and excellent fisheries of the inland lakes of this region sind T s,
to the northward, as well as the coast fisheries, which, after the failure
of the present sources of supply, will be of great importance and value,

From Big River to Cape Jones the bay is obstructed by many
low islands and shoals for several miles from the coast, and as the bot-
tom is uneven and the water not deep, large vessels cannot approach
the mouths of the rivers flowing into this part. To the northward of
Cape Jones the character of the coast soon changes, becoming higher
and more rocky, with bold water close in shore. The mouth of
Great Whale River would make an excellent harbour if a channel were
cut through the sand-bar that at present obstructs its outlet, and over
which the Company’s schooner cannot pass at low tide.

Little Whale River is also obstructed at its mouth by a danger-
ous bar, which can only be crossed by small craft, and is impassable -
when the wind blows freshly from the north to west, at such times
being covered with tremendous breakers.

Other harbours suitable for small craft occur at frequent intervals
among the islands and bays along the whole eastern coast, but are all
too small and shoal for large vessels, except one at Cape Hope Islands,
about twenty miles north of East Main River,



Three groups
of islands.

Agoomski.

Vegetation.

24 5 : GEOLOGICAL SURVEY OF CANADA,

Islands.

The islands of James Bay, from their geographical position and
physical character, muy be conveniently divided into three groups.
The first consists only of the large island of Agoomski, lying off the
western shore; the second includes the high drift islands, situated to
the eastward of a line drawn through the middle of the bay, and sepa-
rated from Agoomski on the west by a deep water channel ; the third
is composed of the rocky islands and sandy shoals along shore on the
east coast. The Island of Agoomski, or Omer’s Island, as it was called
by Governor Bayly in 1673, is the largest in James Bay, being seventy-
five miles long, with an average breadth of ten miles.

Its south end lies about thirty-five miles N. E. from the mouth of
the Albany, and is consequently about twenty-five miles directly east
from the coast.

The eastern shore of the island runs N. N, W. for thirty-five miles
from its south end, and then bending more to the westward runs
W.N.W. to its north end, which is in Equan Bay, and distant about
eight miles from the main land, so that the position of the island is
inaccurately laid down on the present published maps, which show it
lying roughly parallel to the coast and about fifty miles distant from
it. Indians coming from the northward to Albany on the ice, in the
winter, when travelling in a straight line from Equan Point to the
mouth of that river, cross the north end of Agoomski, showing that
part to lie well in shore. The island closely resembles the adjoining
main land*in physical character, being very low and swampy. The
shore line above high-water mark is made up of muddy flats covered in
part with grasses and sedges, followed farther inland by thick growths
of small willows, these in turn giving place to small black spruce
and tamarac as slightly higher ground is reached. The line of these
trees is often over two miles inland from high-water mark, itself a
long distance from the sea at low water. As far as the tree line
and in places beyond it, are numerous small lakes and ponds of
brackish water; good fresh water being only obtainable in a few
places well inland.

The shore between high and low water mark is composed of a stiff
slimy mud. Scattered over it are many boulders of gneiss, large and
small. At the various points the boulders are often piled together,
forming higher elevations than the surrounding flats.

The water around the island is very shoal for several miles out,
and as the bottom is uneven, being broken by numerous boulder
shoals and bars, it is very dangerous to approaeh even with small
boats owing to the dirty state of the water. In fine weather the first
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notice given of these shoals is the bumping of the boat upon them. On
the west side, between the island and the main land, the water is
shallower than on the east side, so that at low tide the distance
between shore and shore is reduced in some places towards the
north end to not more than one mile. This is taken advantage of by
the Indians, several families of whom hunt on the island, crossing
from the main land to the island in their small canoes, They start
from shore at high tide and follow the retreating water out to its
lowest point, cross the narrow channel and reach the high water line
-on the opposite shore with the rising water. From its close
resemblance physically to the western mainland, it is probable that
Agoomski is underlaid by the uearly horizontal beds of Devonian
Jimestone found on the rivers near the coast. If this is the case,
the rocks are covered with drift material on the lower half of its
<ast side, which is the only part of the island that has yet been
examined geologically.

The fresh and brackish lakes and ponds on the island are favorite Animals.
breeding places for ducks and geese, which congregate here in count-
less numbers in the autumn to ﬁ,ed on the grasses growing along the
Jow shores. The snow goose 1:,,1ep01 ted to breed Lere when delayed on
its passage north in the spring. Rabbits and cariboo are reported to
be numerous, white bears frequent its shore, and the fur of the otters
killed here is remarkably good and dark. Owing to the shoal char-
acter and muddy state of the water around the island, few fish are
caught along it- shore.

The principal islands composing the second group are Charleton,
Danby, Cary, Woods, Little Charleton, Struttons, Weston, Solomon’s
‘Temples, Twins, Spencer, Walter and Grey Goose islands, along with
the Bear Islands, lying more to the westward. These have a close
resemblance to one another, both in formation and physical appear-
ance, being composed wholly of sand, clay and boulders, with 5O poa
bedded rocks in place. They all rise to considerable elevations above
the sea level, present sharp escarpments, composed of clay and sand,
:along their margins, and the formation of" all was probably due to the
same causes, as shown later on in this report.

Charleton, the second largest island in James Bay, lies about twenty charleton
miles north of Point Comfmt the end of the peninsula separating "%
Rupert from Hannah Bay, and about one-third of the distance across
the bay from the east coast, its north-east point being in lat. 52° 2" 13",
In shape it 1s an oblique parallelogram, having diagonals eighteen
miles long from north-east to south-west, and twelve miles long from
north-west to south-east. As before stated, this island, like the others
of the group, is composed of unstratified sand, clay and boulders, with-
out any rock in place.
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The interior is a rough, rolling plateau, varying in elevation from
50 to 200 feet above sea level. On the south and east sides it ends in
an abrupt escarpment, highest on the south; on the west and north
the high interior land descends with an unbroken slope to a low shore.
Starting from South-east Point, this escarpment runs westward at an
angle of twenty degrees to the shore, consequently, on its west side
it is a considerable distance inland. At the east end it has an eleva-
tion of seventy-five feet above sea level. This increases for four miles,
where the maximum elevation of 200 feet is reached, fifty feet above
the general level of the interior plateau, and standing above it with a
cut bank that heighton the north side, one-quarter of a mile from the
southern margin of the escarpment, beyond which it decreases slowly
westward, and is lost in the general low level of the west
side. The face of the escarpment was examined at several points.
along its length, and found to consist of a moderately fine, light sand,
with some clay, coarser gravel and small boulders mixed through the
mass, the whole showing no signs of stratification. Going north from
the south-east point for one mile, the escarpment averages sixty feet
in elevation, with its base within a few.yards of high water mark.
Behind this, at a distance of 200 yards, is a second escarpment, thirty
feet higher than the first. These, on their face, have the same com-
position as the southern escarpment. At the end of this course, and
for one mile and a-half beyond to House Point, the descent from the
interior is less precipitous, the land rising in three terraces—the first,
ten feet. the next, forty feet, and the highest one, a quarter of a mile
inland, 100 feet above the sea.

From House Point. for half a-mile, the face of the twenty-foot ter-
race is made up of sandy clay, with much gravel and boulders, rising
out of deep water. From here the escarpment turns N. 30° W. for
five miles, and then east five miles and a-half, passing inland around
the head of a low, muddy bay, and reaching the shore again one mile-
gouth of the north-east point.

Here, on the east side, two distinet terraces are visible, the lower
being fifteen and the higher seventy-five feet above the sea. The face
of the inner terracc is chiefly sand, mixed with a considerable quantity
of clay, and with many boulders scattered through the mass. To the
westward of the north-east point, along the shore, the lower terrace is
soon lost in the upper one, which, a mile beyond the point, shows a
face of forty feet, composed of an unstratified sandy clay matrix, hold-
ing large quantities of boulders and coarse gravel.

Further to the westward the cut bank gradually loses its elevation,
and two miles beyond the last described place is only about ten feet high;
from here to the south-west point no banks occur, the shore line being
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low, and formed of sand and mud, with many loose boulders scattered
over it. At frequent points along this part of the shore the boulders
are heaped up together, thus rising a few feet above and breaking the
monotony of the general level of the shore.

Most of the boulders are of Laurentian and Huronian gneisses and character of
schists, associated with light yellow fossiliferous limestones of Devonian >4
and Silurian age, non-fossiliferous, light and dark limestones similar
to those found at Lake Mistassini and along the coast to the north of
Cape Jones, and also masses of the dark green traps found associated
with the latter rocks.

From the base of the escarpment on all sides. numbers of clear, cold Good water.
springs of excellent water issue at all seasons. Following the shore
from the south-west point, the course is due east for half a mile along a
sandy beach, about fifteen feet above high water, covered with many
boulders near the point; then turning N.N.E,, a similar sandy shore
covered with coarse grass and low willows is passed over for one mile
and a-half to a flat muddy bay; this bay, with another on the west side
leaves at high tide only a low narrow neck joining the south-west
portion of the main island. From this bay the course of the shore
changes to S. 70 E., and runs in this direction seven miles to South-east
Point. Between the escarpment on the south side of the island and
the shore is a considerable area of low swampy land not rising over
ten feet above high water mark, where a low embankment averaging
twenty feet broad, composed chiefly of boulders bedded in clay, has
been pushed up by the floating ice, and forms a natural dyke to the
lower land behind, which is very swampy and partly covered with long
narrow fresh water lakes lying parallel to the escarpment and shore.
Between high and low tide on this side, is a wide mud flat strewn all
over with a great number of boulders. Beyond low tide mark the water
is very shoal for a long distance out ; with the exception of the stretch
of coast on the east side, from South-east to half a mile beyond House
« Point, theabove description of the shore applies to the whole of Charle- ~
ton Island. To the westwaid and northward sand and boulder shoals,
bare at low water, extend out for miles from the island, rendering it
impossible for ships to approach from those directions,

The bay on the east side with the escarpment passing around it,
already mentioned, is two miles and a half wide and one mile deep; at
low water it is completely dry and expcses a broad mud flat, with
many large boulders upon it.

The land between the water and the escarpment, like that on the
south side, is very low and swampy, with over one-half its area covered
by small shallow lakes, formed or enlarged by numerous beaver dams,
upon the three small streams that flow into this bay.
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To the eastward of Charleton lie two small islands; the southern,
called Danby, being two-thirds of a mile distant; the northern or
Cary, two miles from Charleton.

Between these islands and Charleton is a deep channel, through which
the tide runs, with a current varying from three to five miles an hour.
At House Point the water is deep close along the shore, and it was
here that Captain James wintered his ship in 1631 ; here, also, in 1675
the Hudson Bay Company’s ships discharged their cargoes from Eng-
land, and took in the furs brought from the different forts on the Bay
in sloops.  Iu 1695 this depot was abandoned, and the anchorage has
since been used only by the Company’s ships when obliged to winter
in the Bay, as it is the only moderately safe place in the southern part
of James Bay where a ship may winter and allow the crew to obtain
good water and fuel. The last ship wintered here in 1884 ; remains of
the low huts, partly built in the ground for the officers and crew, are to
be seen about one-quarter of a mile south of House Point on the first
plateau island, neara fine large spring of clear water, which never dries
or freezes, and is consequently available throughout the year. On the
point is the frame of a large shed, formerly covered with sails, in
which the ship’s cargo was stored. The only drawback to this place
as a wintering ground is that the strong current setting up and down
the channel causes it to open early in the spring, and it then carries
large masses of ice forward and backward, which striking the ship are
a source of great damage and danger.

The soil of the high interior land being light and sandy, the rain
readily soals in, and consequently no lakes or streams are found on
the surface, which is partly covered with moss. The trees growing in
the interior are chiefly small white and black spruce, with a few aspen
and balsam poplar, growing much thicker to the northward than on
the southern parts, where they form open glades, the intervening
spaces supporting a growth of small birch (Betula pumila) from one
to two feet high. About one-half of the south-eastern portion of the
platean has been burnt over, leaving nothing but the bare sandy plain
with small patches of moss growing on it, and presenting a very barren
appearance. Between the escarpment and the shore, also on the low
swampy lands on the west side, the trees are almost wholly made up of
black spruce, with a few tamarac and balsam poplar. Fringing the
shore are extensive areas of low willows, beyond which grasses and
sedges alone grow over these portions at or near high water mark,
where the shore is frequently overflowed by the tide. Cariboo and
black bearsinsmall numbers are found on the island ; white bears often
land after heavy gales on its northern shores ; rabbits are very plenti-
ful, but the island is chiefly noted for the beavers that abound in all its



B W

* g

tow.] JAMES' BAY. 297

small lakes, being preserved by the Hudson Bay Company, who claim
to have introduced them, and only allow them to be hunted every
third or fourth year. The small lakes are favourite breeding places
for ducks and grey geese, which find good feeding grounds on the low
grassy flats along the shore, ptarmigan also breed on this island, it
being their southward limit around Hudson Bay.

Danby Island, as before mentioned, is distant two-thirds of a mile
from the southern portion of the east side of Charleton Island. Tt is
roughly triangular in shape, each side having a length of two miles ;
one side lies parallel to Charleton, with its middle directly opposite
House Point. Its shores are low and made up chiefly of sand and
boulders, with muddy stretches between the points, and a raised bar of
sand and boulders formed by ice, similar to that on the south side of
Charleton, runs around the island near high water mark. Shoal water
extends out from the north, east and south sides for long distances.
The interior of the island is low and swampy, covered with a thick
growth of small black spruce and tamarac, with a few balsam poplar.

Cary Island lies two miles north-east of Danby and three miles east Cary Island.

from the north-east point of Charleton. It is four miles long from
north to south, with an average breadth of one mile. On the western
gide the island is low and swampy, gradually rising inland. On its
south, east and north sides are escarpments rising in the highest parts
seventy feet above the sea, On the east side a raised beach of some
fifteen feet in elevation runs along the shore, and extends inland from
one to four hundred yards to an escarpment fifty feet higher, which
has a face and top almost wholly composed of water worn boulders,
averaging nine inches in diameter, and without glacial striae ; they are
packed tightly together in a condition similar to that shown by boul-
ders on shoals at present, acted upon by the grounding and shoving of
large masses of ice over them.

On the north and south sides, the face of the escarpment is largely
composed of sandy clay with large numbers of boulders scattered
through the mass. The island on its lower parts is wooded with black
and white spruce and a few white birch and poplar, the top of the
boulder escarpment is devoid of trees, and has a very barren appear-
ance.

Lying N. 65° E. seven miles from the north-east point of Charleton The Strutton
islands.

is the western end of two small islands called the Struttons.

The western or larger island is five miles long from east to west, one
mile and a-half broad in the middle, and tapering to a point at either
end; the smaller island is nearly round, with a diameter of one
mile and a-half. The deep channel with its strong current that passes
through the Sound between Charleton, Danby, and Cary islands con-
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tinues across the open bay on a N.E. course and runs between the
Strutton islands, and from these follows on the same course to near the
mouth of the East Main River, where it turns northward and is lost
along the coast. The channel between the Struttons is one-third of a
mile wide, and is obstructed atits south entrance by asmall low boulder
island one-half mile in circumferance. The current, owing to the con-
fined limits of the channel, rushes through at a higher rate of speed
than in the Charleton sound, varying from four to six miles an hour.

The channel, between the Strutton Islands, has been tried as a
wintering ground for a ship by the Hudson Bay Company, but it was
found that the ice carried along on the strong current caused great
damage to the vessel; the crew also suffered greatly from the ravages
of scurvy, brought on it is said by the use of the stagnant water in the
small lakes on the islands, where no running streams exist.

On all sides of these islands, with the exception of the above narrow
deep channel, the water is very shoal, with an uneven bottom covered
with sand and boulder shoals, some of which are bare at low water, but
the greater number coming within a few feet of the surface, only show
their presence Dy the breakers upon them during gales.

The highest point of the interior of the larger island is seventy-five
feet above the sea. On the south side the slope from the highest level
is very gradual and is broken by low rounded hills of boulders lying
transverse to the shore line, where they terminate in short points: to

Raised boulder the westward a raised beach twenty-five feet high, formed chiefly of

prachice. boulders thickly packed in clay with sandy patches, extends back
about one-quarter of a mile to a second abrupt bank of packed boulders
thirty feet higher. On the lower beach is an immense rounded boulder
of red Liaurentian gneiss fully ten feet cube, and consequently weighing
over eighty tons.

On the east side along the sound and partly on the north side tightly
packed boulder banks rise almost perpendicularly ten to forty feet from
deep water and resemble, when examined closely, a built, dry stone
wall, while at a short distance they have the appearance of an ex-
posure of solid rock. Along the remainder of the shore and inland are
immense numbers of boulders in sandy clay, showing that the greater
part of the island is made up of them.

The smaller island is low, being formed chiefly of boulder clay with
sandy shores covered with boulders on all the points. Both islands are
scantily wooded on their lower parts with small white and black spruce
and willows; numerous fresh and brackish ponds are situated on these
parts also.

Little Char- Bearing N.N.W. fifteen miles from the western point of the Strut-
feton Island. 4 11¢ is the castern end of another small island, at present called Little’
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‘Charleton or False Charleton, but named Trodiley Island in Capt. Coates’
notes.

This island 1s very similar in composition and size to the larger
Strutton Island, except that it is made up of finer material and fewer
boulders than that island. Its greatest length from east to west is
five miles and a-half, with an average breadth of one mile. The
north-east part of the island is the highest, and rises fifty feet above
the sea. On the eastern half of its south side is a raised beach of sand
and gravel ten feet high, extending from the water inland from one to
three hundred yards, to a steep sloping bank of sand and boulders
twenty feet higher, after which the land gradually rises towards the
interior. The western part of the south shore is low and sandy and
gradually rises inland towards the east, with no cut banks ; the western
extremity ends in a low, narrow boulder point half a mile long, The
north shore is covered with boulders or coarse gravel, except short

~stretches in the bottom of the small bays which are sandy. Beyond

the middle of the north shore, and from there to the east point the
island rises abruptly inland, having banks of thirty to forty feet, com-
posed almost wholly of small and large boulders mixed with quantities

of clay and sand, from the base of which issue small streams ot clear springs.
cold water,

The western end of the island is devoid of trees, and shows a barren,
sandy soil covered with low arctic plants, with numerous large boulders
strewn over the surface. The south-eastern portion is covered with
small white spruce trees, not more than ten inches in diameter at the
base and less than forty feet in height, which grow in open glades, the
sandy soil here being covered with deep moss.

About half way between the Struttons and Little Charleton are two
small low islands composed of sand and boulders, with low willows
growing on their highest parts, many sand and boulder shoals also are
to be seen in this part of the bay.

Twenty-two miles distant, on a N. 35° W. course from the east point Weston [sland.
of Little Charleton Island, is the next high island, with its north end
in lat. 52° 30" 32", called Weston Island on the present chart of the
Hudson Bay Company ; this island is named Solomon’s Temple in Capt.
Coats’ notes, while four low islands a few miles to the northward, at
present marked Solomon’s Temple, he calls Lord Weston’s Islands; it
is proposed to return to the old names, and call the large bold island
Solomon’s Temple and the low islands Weston Islands.

Solomon’s Temple is a narrow island eight miles Jong from north to 5 15m0n%
south in the form of a crescent, convex on the west side, and terminat- Temple.
ing in long, narrow points made up of immense numbers of boulders
packed tightly together. On the west side, rising gradually from
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either point, is a cut bank of sandy clay full of small boulders, having
a face of fifty feet in its highest parts. Behind this bank the surface-
of the island is an undulating plain, covered with many boulders and
dotted wilh small shallow lakes which fill every depression of its sur-
face. With the exception of a few solitary stunted white spruce, no-
trees grow on the island, its surface being covered only with low arctic
flowering plants, grasses, sedges and mosses. Two miles beyond the-
north point and seemingly an extension of it, is a small low boulder
island about one mile in circumference.

On the northern end of Solomon’s Temple great quantities of drift-
wood are heaped up from ten to twenty and occasionally thirty feet
above ordinary high-water mark; on the shores of all the other islands
similar piles of wood are found, most abundantly on their north sides ;
that on the higher levels is generally greatly decayed and composed
chiefly of cedar. The presence of these piles of driftwood at such
high levels has been taken as evidence of a rapid elevation of the land
around Hudson Bay. Dr. R. Bell places the rate of upheaval of the
land or “subsidence of the water’ at from five to ten feet a century.
Other evidence than that of the driftwood is required to sustain such a
theory, as its presence at these high levels above ordinary tide may
be accounted for in another manner than by a rapid elevation of the
shores and islands. Owing to the shallow state of the water near the
shores of the islands and mainland of James’ Bay, the wind, when
blowing on the land, has great effect in causing abnormal rises of
tide by forcing the water from the deeper parts of the bay over the
shallows; an instance in case was observed by the writer while
anchored on the east side o' Agoomski Island in a moderate gale from
the north-west, August 8th, 1887. Here the ordinary rise of tide does
not exceed five feet, yet after beaching his boat at 8 p.m., by midnight
the water was twelve feet deep showing a rise of seven feet at least
above the ordinary level. From this it is easy to believe that extra-
ordinary gales in the late autumn at long intervals apart, would back
the water into the bay to such an extent as to cause a rise of tide
from ten to twenty feet above its ordinary level. These high tides,
accompanied by great breakers, would necessarily throw the older
and lighter wood, then on a high level, farther back, and pile newer
wood in front and below it, thus forming a state of affairs as at
present seen.

Other facts tend to disprove a rapid elevation of land around James
Bay, at least in its southern part. Capt. Coates, in his notes on the
mouth of the Moose River, written one hundred and fifty years ago,
describes it as it exists at the present time, with little or no change in
the state of the channel or shoals; if a rise of five or ten feet a century
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was occeurring daring this time, the mouth of the river would necessarily
be greatly changed, and the shallow flats of Capt. Coates’ time would
be ten or fifteen feet above the sea. Another place where comparison
between levels at different dates can be made is the isthmus connecting
the peninsula at the end of the point dividing Hannah from Rupert
Bay. At present it is a low muddy neck covered with willows nowhere
five feet above high-water mark and distinet from the higher land on
either side, which is covered with spruce and tamarac. Now if the
change of level claimed were actually taking place, this peninsula two
hundred years ago would have been an 1sland with a considerable depth
of water over the present isthmus, but on a map (Partic de la Nouvelle
France, Hubert Jaillot, 1696) this very peninsula is marked, thus
affording good evidence against a rapid change of level of this part of
James’ Bay.

~ Between Little Charleton and Solomon’s Temple are seven or eight
small low islands formed of sand and boulders and covered with low
bushes ‘on their higher interior parts; these islands are called the
Tiders.

The Westons are four low drift islands thirteen miles N.N.E. from Weston islands
Solomon’s Temple in lat. 53°. The largest is about seven miles long,
and on its western end the Hudson Bay Company had a ship wrecked
. in 1724.

Thirty-six miles N. 10° W. from Solomon’s Temple, in lat. 53° 04’, is South Twin
the south-cast point of the South Twin Island. This island is penta- AR et
' gonal in shape, with its face to the southward; it is seven miles long
from north to south, with an average breadth of five miles. Starting
from the south-east point, the shore line for one mile and a half north-
ward passes along the base of a steep cut bank of boulder clay, con-
taining an admixture of sand, and varying in elevation from forty to
sixty feet. From here the shore turns westward, passing around a
bay, one mile and three-quarters wide by one mile and a half deep;
the cut bank runs one mile farther inland; low mud flats, covered
partly with small blackish ponds, occur between it and high water mark.
Again approaching the shore on the north side of this bay the escarp-
ment gradually changes to low rounded hills sloping inland, composed
chiefly of boulders, with a shore line as far as the north point formed
of numerous boulder points with low muddy bays between, covered
with grasses.

Between the north and west points, four miles, is an escarpment,
composed of boulder clay and gravel, forty feet high, running parallel
to a shore, alternating between boulder points and sandy bays. From
west to south-west point the shore line is low and of the same character
as that above, wéth the ground rising slowly inland. Along the south
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side, sand and clay greatly predominate; a cut bank one-quarter of a
mile inland gradually rises to an elevation of forty feet near the south-
east point, with a lower raised beach of ten feet in front, the latter
composed of sand, the former of boulder clay.

The interior of the island rises gradually towards the centre, where
it has an clevation of one hundred feet above the sea.

Small lakes fill all the depressions on its surface. With the excep-
tion of some four or five stunted white spruce, less than ten feet high,
no trees grow on the island, which is everywhere covered with mosses
and arctic plants.

A fine example of the expansive power of ice may be seen half a mile
inland from the south east point, where there is a small shallow lake,
at present completely drained by a small stream, which has cut out a
channel through the escarpment. This old basin.is nearly round,
with a diameter of five hundred yards, and had a depth of about six
feet. Around the old shore line is a bank of bouiders and clay, four
feet high and eight feet wide at the base, overgrown with vegetation,
and resembling the intrenchment of a fortified camp. This has evi-
dently been pushed up by the total freezing of the lake and the expan-
sion of the ice.

Scattered over the surface of the island are great quantities of small
angular fragments of light yellowish fossiliferous Silurian limestone,
the probable result of the breaking up of large boulders of the same.

Scparated by a channel five miles wide, and lying four miles to the
westward of this island, with its south-west point in lat. 53° 04" is the
North Twin. Like the other island, it has an abrupt escarpment on
the east side, with a low shore line on the west rising slowly inland.
From the south-west point along the south side, the low shore is com-
posed of sand and gravel, with a wide margin of swampy land extend-
ing inland to the slowly rising interior. Low cut banks occur near the
coast at the south-east point, where two terraces of ten and thirty feet
clevation are seen, the lower formed of sand and gravel, the upper of
boulder clay and sand.

On the cast side is a wide shallow bay, with low swampy land from
a quarter to a half a mile inland to the base of a boulder clay escarp-
ment fifty feet high. On the northern part of the east side a low ter-
race, fifty feet high, composed of sandy clay, with a few boulders, rises
near high water mark, and extends inland on an average a half mile
to a'second terrace thirty feet higher, and of similar composition. On
the north side the land adjoining the shore is made up of sandy dunes
dotted with boulders, rising slowly inland, with numerous boulder
pointsalong shore. Along the west side the shore margin is low and
swampy, with sand and gravel beaches betwecn boulder points, the
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latter becoming more numerous to the southward. The banks on this
side are genecrally sloping, with a few cuttings of sandy eclay full of
small boulders.

Inland, the ground rises irregularly towards the centre, where it is
lower than the Soutn Twins. The surface is dotted with many small
lakes, and covered with a low arctic vegetation.

From the north-east point a low narrow bar of boulders, partly bare
at low water, runs out in a north-east direction several miles towards
Spencer Island. -

The rising and falling tide rushing over this bar forms a strong rapid
with heavy breakers. Another reef extends from the south-east point,
five milesin a S. by E. direction; a ship was wrecked on it in 1732,
On the north point is the wreek of a large sloop belonging to the
Hudson Bay Company, lost here in 1886, while under the charge of
some Esquimaux engaged in killing white bears on the islands, In the
Bay on the east side a small ship’s boat, painted white, was found, which
must have been lost from some vessel engaged in the whale fishery in
the northern part of Hudson Bay, as no such boat has been lost by the
Hudson Bay Company. '

Walter Island lies ten miles N. 40 E. from the north end of the y,er rstand

South Twin. It is nearly round, with a circumference of two miles,
and rises with steep banks to an elevation of sixty feet at the highest
point. It is almost wholly made up of boulders, which are everywhere
tightly packed by ice on the sides and top of the Island.

Between Walter Island and the South Twin, six miles from the latter g .1 rook.

is a small bare knob of Laurentian gneiss, called Emily Rock, rising
in the middle fifteen {cetabove high water mark, with a circumference
of fifty yards. The gneiss is dark flesh red in colour, and made up of
dark red orthoclase, with some quartz and black hornblende. It con-
tains lenticular masses of hornblende. Strike N. 30° W.

Spencer Island is fourteen miles distant from the north end of the
North Twin on a N, 50° E, course. This island is one mile and a half
long by three-quarters of a mile broad, with a generally steep shore
line covered with boulders. On the south side is a sandy bay showing
three areas of ten, twenty and fifty feet elevation, the two lower having
cut faces of sand and gravel, the highest being formcd of small rounded
boulders tightly packed together, the same extending over a greater
part of the southern interior. On the east side is another sandy bay,
with a raised beach of that material fifteen feet in elevation. In this
bay twenty-eight empty oil casks were found, which were probably
from the same wreck as the boat on the North Twin, the Hudson Bay
Company’s people knowing nothing about them. To the northward
the island is lower and the boulders fewer, with more intermixed sand.

Spencer Island.
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On the west side a wall of boulders rises directly from the water to
elevations varying from twenty to fifty feet. All these islands are
frequently visited by polar bears, who land to rest after heavy gales,
and feed on the arctic berries that grow in great profusion every-
where; Arctic foxes are also quite plentiful.

The other islands of this group were not examined, but it is inferred
from information obtained from the Hudson Bay Company’s officer, and
Capt. Coat’s notes, that they are of similar origin and composition to
those above described.

Islands of the  The islands of the third group in James’ Bay lie along the east coast,
third group. ; : :
and have been described by Dr. R. Bell in the report of Progress of
the Geological Survey, 1877-78, as follows: ¢ The majority of the
islands are rather low, and composed of boulders and shingle with few
or no trees, but the solid rock occurs upon a large proportion of them.
No regularity can be detected in the general arrangement of these
islands. They present a kind of labyrinth which it would be very
difficult to map with accuracy and which is not unlike that of the
Georgian Bay, Lake Huron, except that on the east coast of James
Bay the water is shallower, and shews evidence of receding rapidly,
and the islands are, as above stated, mostly covered by bounlders and

shingle.” :
Meteorological ~ From the meteorological observations taken during the summers
Y 1887 and 1888, detailed in Appendix No.  the following summary is
compiled :

Three daily readings with the minimum temperature, taken on tifty-
eight days in 1887, while on James’ Bay, givea mecan temperature of
h5 degrees.

Similar readings on fifty-one days in 1888 give a mean temperature
of 53 degrees. In 1887, there was fog on twenty and rain on fifteen
out of fifty-eight days.

In 1888, fog occurred on twenty-eight and rain on twenty-four out
of fifty-one days.

Of one hundred and fifty-three observations on the direetion of the
wind taken in 1887, twelve were from the N., sixtecen from N.-E., four
from ., twenty-two from S.-E., seventeen from S.; twenty-five from
S.-W., twenty-cne from W., and thirty-six from N.-W., the resultant
direction being due west.

T E Two hundred and twenty similar observations in 1888, give a
%‘.;fc‘*l-‘:)g»;_mwse resultant direction of S. 87° W. Three daily readings of the ther-
mometer at Moose Factory during the months of June, July, Angust
and September give the following mean temperatuves: 1878, 61°7°;
1879, 54-3°; 1880, 56:2°. These taken with the mean temperatures
given above would give an average mean summer temperature of
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555°. This would be slightly higher than an average for the entire
bay, as the mean temperature of Moose Factory is higher than many

) -other places. Dr. R. Bell, in report of Progress 1877-78, places the
) average temperature of the sea along the east coast at 51°. This is
i much higher than the temperature of the main body of water, as the

water of the east coast is warmed by the rivers flowing into the bay on
that side, and being very shallow has its temperature raized by the
action of the sun’s rays. The difference in the vegetation growing on
the outer islands and in the same latitude on the main land shews that
the temperature of the former is much lower than that of the latter
and this is due to the lower temperature of the main body of water,
which is so cold that an immersion of the limbs for a few minutes at
any time produces a numbness in the parts of the body so covered,

Big River.

The harbour and mouth of the Big, Kitchisipis, or Mistisipi River Big River.
has already been described as far as Fort George. At this point the
north channel of the river is one mile wide, and for two miles above to
the head of Fort George island, it is obstructed by one large and
several small islands. For the next four miles the river has an
average breadth of three-quarters of a mile, is quite deep and flows
with an even current, of about three miles and a half an hour with
falling water, the course being N. 50° E. Here a small rocky island
and reef stretches across the stream, forming a small rapid. From
this point the river bends to the eastward, and for thirty-three miles, in
a straight line, flows with a general course of N. 859 W. Three miles
above the rapid is the lower of four large islands, which lie on the

.south side of the main channel, and extend upward six miles and a half
past the head of tide.

Two miles above the upper island the river contracts in width to one
hundred yards, and passes over and between a rocky barrier, which
causes a fall of ten feet in the form of a low chute with heavy rapids
below. Immediately above the chute is a low rocky island half a mile
long. From here for nineteen miles the river has an average breadth
of eight hundred yards, and flows with an average current of three
miles an hour in a deep channel. Beyond thisdistance is a sharp bend
to the north-east for one and a half miles, around the base of a rocky
hill, when the former course is again followed for several miles. At
the bend, the river is only two hundred yards wide. and consequently
has a very swift current, up which canoes require to be tracked. Two
miles beyond the bend a portage route of over one hundred miles in
length leaves the river on the north side. The river from a few miles
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beyond is greatly obstructed by falls and heavy rapids, while passing
through a deep narrow gorge, where the rocky banks are so steep that
portages cannot be made, thus rendering its navigation with canoes
impossible.

Few tributary streams enter the river below the portage. Among
the larger is a small river from the north, flowing in behind the
islands, about two miles above Fort George. The next is on the south
side behind the lowest island at the head of tide. One mile and a half
above the chute is a small river, thirty yards wide at its mouth,
coming from the south and called the A-che-gi River. Three miles
and a hulf] and seven miles above the last on the same side, are two
large: brooks named respectively A-na-mis-cat and Ni-min-se-tat
Rivers. Four miles below the bend a small river twenty yards wide
at its mouth, called the Ne-co-pa-stick, also flows in from the south ; at
the bend a large brook descends in a beantiful fall from the rocky hill
to the eastward, while in the upper bend and at the portage two large
brooks enter from the north. From its mouth to the portage the river
flows in a valley cuc out of stratified marine clays and sands of Post
Tertiary age. The banks on the islands and shores near the mouth of
the river are composed chiefly of bluish white clay overlaid by a thin
deposit of yellow sand, showing cut faces on the islands and at
intervals along the shore ranging from ten to thirty feet in elevation
above the river. A few miles up the river the banks become higher
with thicker deposits of sand on top. Just above the first rapid an
exposure on the south bank gives thirty feet of clay and ten feet of
sand.

On the islands at the head of tide the banks rise fifty feet above the
river. At this place, on the north shore, are extensive low flats
covered with marsh hay. This is cut and transported to Fort George
in large boats and used to feed the cattle kept there during the winter.
Above the chute, the banks are often over sixty feet high, with forty
feet of stiff blue clay at the bottom, overlaid with sandy clay and sand.

Everywhere the lower clay beds hold fossils, the following being the
species found :  Tellina grenlandica, Beck, Saxicava rugosa, L., Mya
arenaria, 1., Mya truncata, L.. Buccinum tenue, Gray, and Mytilus
edulis, L. The upper sandy clay and sand beds contain very few
fossils, Saxicava rugesa, being only sparingly seen 1n them.

At the bend below the portage, on the east side of the river, is a
deposit of boulder-clay, cut by the river, and showing a face of over
geventy-five feet in height. This was evidently deposited by the glacier
bohind, and protected by the steep gneiss-hills seen a short distance to
the eastward ; the boulder-clay forms a tail to those hills. The coun-
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try on cither side of the river, above its banks, is a slightly rolling
plateaun of sand und clay, rising slowly inland, and broken through by
low, rounded knobs of gneiss. The greater part of this country has been Timber.
burnt over, and in such places is covered with a small second growth
of black and white spruce, aspen poplar and tamarac, with Banksian
pine predominating on the sandy portions. None of these trees exceed
fifteen inches in diameter three feet from the ground. On the unburnt
portions and along the river valley the trees are larger, some being
eighteen inches in diameter fifteen fect from the ground. Here are
found white and black spruce, balsam and aspen poplar, small white
birch, tamarac and a few balsam spruce.

On the lower stretches of the river occasional low exposures of gneiss El%?]l;:ix‘?gum
outcrop from beneath the clays. As the stream is ascended these rise
higher and higher, until, upon the upper part, they form bold hills,
rising at intervals above the sands and clays. The following are the
different exposures noted while ascending the river: On the north
shore, opposite Fort George, and below to the mouth of the river, are
a number of rock exposures, consisting chiefly of pink and grey fine-
grained orthoclase hornblende-gneiss, along with a coarse pink horn-
blende-gneiss holding large porphyritic crystals of bluish-white tri- ggejss.
clinic felspar. Everywhere throughout these exposures are enclosures
of lenticular and partly rounded masses of fine-grained rock, composed
chiefly of black hornblende, probably segregations from the main mass.
Strike N. 80° W.

On the south shore, behind Fort George, near the head of the island,
are finely-bedded bands of a dark fine-grained hornblende-gneiss, made
up of black hornblende and buff-weathering felspar, with little or no
quartz. Along with these are lighter bands, in which orthoclase pre-
dominates. Strike N. 85° W,

At the mouth of the south channel are exposures of a dark horn-
blendic rock, netted by veins of lighter fine-grained gneiss, forming a
breccia ; also coarse, greyish-pink gneiss, made up chiefly of large, pale
crystals of orthoclase and durk hornblende, with very small quantities
of quartz. Strike N, 72° W.

At the island in the first small rapid the rock is light-grey and pink
orthoclase hornblende-gneiss, containing lenticular masses of fine-
grained hornblende-schist. Strike N. 68° W.

On the south shore, at the chute, is coarse grey hornblende-gneiss,
with thin bands and fragments of hornblende-schist, followed by thick
beds of massive hornblende-schist, interfoliated with thin bands of
light orthoclase-gneiss ; then grey and pink gneiss, with a dark-red
variety, made up of flesh-red orthoelase, black hornblende and quartz.
Strike N. 75° W.
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On the north side the rock is a dark, granitic, orthoclase hornblende-
gneiss, associated with thick masses of dark-green hornblende-rock,
containing grains of magnetite; the source of the colors of iron-sana
frequently seen along the river shore.

At the chute are two dark-green trap dykes, weathering reddish-
brown, which run S. 66° W. and S. 47° W., being respectively four
feet and nine inches wide. On the north side, one-quarter of a mile
below the chute, is a similar dyke, eighteen feet wide, running S. 75° W.

Three-quarters of a mile above the chute is an exposure of horn-
blendic schistose gneiss, composed of alternate laminz of blackish,
green hornblende and yellow weathering, grey felspar with patches of
reddish orthoclase. In some parts the rock is a dark, fine-grained,
hornblendic gneiss, with-large porphyritic crystals of whitish felspar,
the largest crystals being one and a-half inches long by one-half inch
broad; with their longer axis always parallel to the plane of stratifica-
tion. Strike S. 75° W.

Five miles beyond the last, on the south bank, is a fine-grained,
bluish grey gneiss made up of dark hornblende and bluish felspar, with
little or no quartz, containing enclosures of dark hornblendic segrega-
tions. Strike S. 60° W.

One mile and a-quarter above the last there are exposures of fine-
grained dark-grey hornblendic gneiss, weathering greyish yellow,
containing porphyritic crystals of white felspar, and traversed by veins
of pink orthoclase also having hornblende segregations.

Three miles beyond was seen similar hornblende gneiss, with massive
hornblende rocks like those at the chute, also light pink highly fels-
pathic gneiss containing much less hornblende and more quartz than
the darker grey rock. Strike N. 85 W.

One mile farther up is more of the dark grey hornblendic gneiss and
black massive hornblende rock.

Threc miles and a-quarter beyond the last are exposures of the por-
phyritic gneiss.  Strike E. by W.

At the small rapid on the bend below the portage is a coarse red and
grey gneiss, composed chiefly of red and grey orthoclase, erystals of
which are perfectly developed, along with slightly altered dark-green
hornblende and some mica and quartz. Strike S. 77° W.

Portage Route between Big and Bishop Roggan Rivers.

Leaving Big River at the portage, the routc passes overland, on
a general course of N. 40° E. by a number of portages connecting small
lakes, draining into Big River through a large lake on a river
which flows into James Bay a few miles north of the mouth of Big
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‘River, and thence by two portages into a large lake on the Bishop Rog-
gan River.

The following details show the difficulty of taking canoes over this
route.

The first portage from Big River is three miles and four chains
in length, and passes almost directly north, ending in a small lake one-
quarter of a mile broad, joined to another small lake by a brook five

- chains long ; the second lake is thirty chains across.

From it the next portage, of five chains, was made to another small ﬁgﬁf:::i;n of
lake, half a-mile wide, followed by a portage of sixty-seven chains end-
ing at a similar lake half a mile long, succeeded by aportage of seventy
chains, then a lake of fifteen chains, followed by a portage of forty-six
«chains, a lake of ten chains, and another portage of seventeen chains,
i to a slightly larger lake called Wa-we-cho-to.chis, where the Indians,
while traversing the portages, stop to fish. This lake is two miles
long from the upper end to its discharge, a small sluggish brook ob-
stucted by beaver dams. The route follows the winding course of this
stream for half a mile to a portage three miles long, ernding at a small
lake three-quarters of a mile broad, followed in succession by a portage
of thirty chains, a lake of twenty chains, a portage of forty-one chains,
a lake of forty chains, a portage of forty chains, a lake of one mile,
a portage of fifteen chains, a lake of fifteen chains, and a port-
age of twenty chains, to the banks of a small river tributary to
Big River. This stream was ascended one mile and a quarter
past three small rapids to Lake A-wi-chi-na-wi-ga-chi, a large body of
deep clear water well stocked with fish, an abundant supply of pickerel,
pike, white fish, and suckers being taken in the net here. This lake
has two bays extending from its outlet, the western bay is several miles
long, the northern one was followed three miles to its head, where a
slug rish stream fifteen feet wide was ascended one-quarter of a mile to
a lake thirty-five chains wide, followed by five portages of thirtcen,
thirty-six, eight, fifty-five, and eighty chains long, connecting lake
traverses respectively of twenty, twenty-five, and one huundred and
twenty-five chains to Pi-a-go-chi River, at this point a shallow rapid
stream one hundred feet wide. This river empties into James Bay
near Wasticoon, a high rocky island about eight miles north of the
mouth of Big River. From the portage a short rapid, full of large
boulders was ascended for half a mile and Pi-a-go-chi Lake entered
near its western end. This is a long, narrow lake surrounded by low
rocky bills in many places rising abruptly two hundred feet from the
water. The route follows its eastern bay four miles and a half, and
leaves it by a portage on the north shore several miles from its eastern
end. The portage is fifty-tive chains long and passes over two rocky
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ridges, ending in a small lake fifty chains across, followed by another
portage of forty-three chains to a large irregular body of water called
A-pi-cho-ti-ne-chits Lake, which is drained by Bishop Roggan River.

Between Big and Bishop Roggan rivers the country is made up
of ridges of low rounded gneissic hills rising from fifty to two hundred
feet above the general elevation of the land, which is estimated from
an average of the barometer readings taken, to be six hundred and
seventy-five feet above sea level. These hills are partly covered with
boulder sands and clays, while the intervening valleys are filled with
deep mossy swamps and small lakes.

The greater part of this region has been burnt over by frequent fires,
which have in many places left the higher parts totally devoid of
vegetation. The trees remaining arc sccond growth black spruce,
tamarac and banksian pine, never exceeding fifteen inches in diameter
three feet from the ground. On the lower swampy lands and around
the margins of the small lakes, where the fires have not destroyed the
older trees, a dense growth of small black spruce and tamarac prevails
with an occassional balsam spruce. On the portage leading from
Pi-a-go-chi Lake, a few balsam poplars, four inches in diameter, were
seen along with small red cherry trees, this being the northern limit of
the latter.

Except in the immediate vicinity of Big River no stratified
superficial deposits occur on this portion of the route. The sands and
clays seen were unstratified and mixed with boulders. On the higher
ground sand predominates, owing probably to the greater part of the
clay being washed out of the thin deposits there overlying the rock,
and carried down into the lower valleys, where the clay is greatly in
excess.

On the first portage from Big River are exposures of pink and
grey coarse-grained hornblende orthoclase gneiss. Strike S. 60° W.
Similar gueiss, highly contorted, is seen on the second portage.
Coarse pink hornblende orthoclase granitic gneiss, containing angular
fragments of dark, fine grained hornblende schist was seen on the third
portage. On the fifth portage similar gneiss occurs along with a pink
micaceous variety, Strike E.and W. Highly contorted pink and grey
hornblende and mica gneiss, having a general strike of S. 209 W, is
exposed on the seventh portage. On the eighth and ninth portages
the rock is more micaceous, with great numbers of barren quartz veins.
On the latter portage, fifteen chains from the south end, is a dark
green diorite dyke, weathering deep brown, with a fine-grained com-
pact structure near its contact with the surrounding gneiss, but rather
coarsely crystalline in the mass. Thisdyke is two hundred and thirty
feet wide and runs N. 27° W,
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Similar pink and grey hornblende mica gneisses were seen on all
the portages to the fifteenth, where they occur associated with grey
hornblende gneiss, holding porphyritic crystals of grey felspar, like
that deseribed on the Big River.
~ On the portage from Pi-a-go-chi Lake the rock is chiefly composed
of a fine compact pink graphitic gneiss, made up of orthoclase and
~quartz, with very sma!l quantities of mica and hornblende. The
quartz and orthoclase are arranged in alternate laminwe averaging one-
eighth of an inch in thickness. Strike N, 77° W.

On the next portage are similar rocks along with coarse-grained
pink micaceous gneiss. Strike S. 87° W.

South Branch of the Bishop Roggan River.

The name Bishop Roggan is a corruption of the Indian word pi-chip-
oui-an, meaning fishing weir, from the immense willow weirs, with
basket sluices, built across the stream by the Indians to catch fish
descending the river.

Lake Ab-pi cho-ti-na-chits, as before stated, is a large irregular body Description of
of water, full of islands and indented with many deep bays, the shape i ey
and size of which can only be ascertained by surveys of cach, taking
more time than could be afforded on a hurried trip over so extensive
an area of country. From the last portage the route passes northward
one mile and a half down a narrow bay, to a long, low point, crossed by
a portage of six chains in length. Thence an irregular course between
islands is followetl for four miles in a general N.E. course to the outlet,
where the river, fifty yards wide, is descended threc-quarters of a mile,
past a small rapid to Lake Ko-tan-i-waun-an. 'This is another large lake
covered with islands, the river flowing out of' its north west end. Its
south-eastern shore was followed, two miles and three-quarters to the
mouth of a small branch stream. The country around these lakes is
comparatively flat, with low rounded gneiss hills, rising at intervals
from fifty to one hundred feet above the swampy low lands.

The route passes up the small branch on a directly east course for
three miles and a quarter to a fall eight feet high, where the river is
ten yards wide. Between the fall and the lake below, the river, with
an average breadth of two hundred yards, flows between low rocky
hills, which rise from the water’s edge, forming an irregular shore line.
Above the fall, the valley is wider, the river or lake, here averaging
four hundred yards in width, is broken into a great number of small
bays, by low narrow points extending out from the base of the racky
hills.
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To Pi-mi-ga-ma-chi Lake, four miles, the course is N. 70 W. This
lake is several miles long from east to west, by about one mile broad ;
the route leaves it by the river that flows in on its north side, two miles
and three-quarters from the outlet, and passes N. W. up that stream
three miles to Liake A-wah-a-gets, with two portages past small rapids.
From here the river turns S. 78 ., for seventeen miles, to Lake O-ho-
mi-chi-chits, passing through seven narrow lakes conuected by small
rapids, where the stream is too small and shallow to ascend with
anoes.  Lake O-ho-mi-chi-chits is cut into three bays by long rocky
points; it was traversed in a general S. 50° E. course to its head, the
distance being six miles. Here a low rocky portage, thirty-four chains
long, crosses the height of land between Bishop Roggan and
A-pa-chi-chits river, a tributary of Big River; the portage ends at
a small lake forty-three chains long. Descending the small brook
flowing out of it, for ten chains, another small lake. thirty chains long,
is passed through to a portage of twenty chains, over a steep hill to a
lake of one hundred chains. The discharge is full of small rapids and
causes a portage of half a mile, at the end of which is a navigable
stretch of forty chains, followed by more rapids and a portage of eighty-
six chains, after which the crooked course of the river is followed for
eighty-eight chains to Lake Ka-bun-ski-was, which is six miles long,
with numerous deep lateral bays. From the outlet of this lake the
river is again followed two miles and three-quarters, through two small
lakes with rapids between, to a portage of one hundred and thirty-two
chains, passing south over a ridge of hills and ending at Sha-tach-i-wan
Lake, through which the Big River flows. The A-pa-chi-chits River,
below the portage, passes through a deep gorge, and enters this lake
one mile and a half east of the portage, by a fall sixty feet high.

As the small branch stream from Lake Ko-tan-i-wan-an is ascended,

‘the country becomes more and more rocky and rough, with long ridges

of hills running-parallel to the river valley, massed closely together,
having but small areasof swampy valley land between. The clevation
of the hills above the surrounding water level varies from fifty to one

‘huundred and fifty feet, as far as the water shed. Beyond this the hills

rise from one hundred to two hundred and fifty feet above the general
level to Lake Sha-tach-i-wan. These hills have for the greater part
been recently burnt over, so that nearly everywhere they present the
scorched bare surface of the rock, partly covered with boulders, and
scattered over with the standing blackened trunks of trees; the whole
having a very desolate, barren look. On the unburnt portions small
black spruce and tamarac predominate along the lower parts of the
branch. but are in a great measure replaced by small banksian pine as
Big River is approached. A few small white birch and aspen pop-
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~lar grow along the hillsides near Lake Ka-tan-i-wan-an. The northern

limit of the mountain ash (Pyrus Americana, DC.) was reached on Lake
Pi-mi-ga-ma-chi, where a few low trces were observed. Everywhere

in the depressions and valleys between the hills are deposits of boulder Boulders.
clay, while scattered over the hills are immense quantities of boulders.

A curious ridge of packed boulders, forty feet wide, and rising from five

to fifteen feet above the general level, was seen running N. 10° E. from

the inlet of Liake Pi-mi-ga-ma-chi over a low hill. It was traced for a
distance of one mile to the edge of a deep swamp and apparently con-

tinued over the hill on the other side of the swamp.

The rock throughout is chiefly a red syenitic gneiss, often granitic in Rocks.
structure, composed of red orthoclase, black hornblende, with little or
no quartz.

At the fall above Lake Kotaniwanan the rock is a coarse pink horn-
blende orthoclase gneiss. Strike S.77°W.

On an island in Lake Pimigamachi similar gneiss is exposed. Strike
S85°W. At the behd in Lake Awahagals is more of the same rock
without signs of stratification. On the portages past the rapids of the
seventeen mile stretch to Lake Ohomuchichits are exposures of pink
hornblende orthoclase granitic gneiss.  On the height of land portage
the rock is coarse and fine grained pink hornblende gneiss. Strike
S88°W. At the second rapid below Kabunskiwas Lake are exposures
of fine grained, highly contorted, micaceous orthoclase gneiss, showing
pink and grey bands. On the summit of the portage to Shatachiwan
Lake is a coarse-grained grey hornblende gneiss, containing porphyri-
tie erystals of pale pink orthoclase.

Upper Big River.

Shatachiwan Lake is about seven miles long from east to west, with {ir?:’t;_ by, the
a wide bay on the south side,out of which the Big River flows. For River.
three miles from its eastern limit, the lake has been filled up by
alluvium brought down by the river. This forms a delta of low
islands covered with willows and separated from each other by narrow
shallow channels,

In aseending the river from the lake its courses are: First, N. 60°
E. for ten miles and a half, then N. 30° E. for two miles and one
quarter, bending then to north for two miles, then N. 30° W. for three
miles and a quarter, followed by N. 60° E. for four miles and S. 60° E,
for three miles and threc-quarters; lastly N. 65° E. for fourteen miles,
where the route leaves the river by a small tributary called
Pa-ti-ta-wa-gau River which flows in from the north.

For the first few miles abave the delta the river flows with an even .
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current of about three miles per hour, between low, muddy banks, and
has an average breadth of four hundred yards.

Two miles above the lake is a low island three-quarters of a mile
long, with two smaller islands at its head. One mile beyond the island
is a rapid one-quarter of a mile long with three feet rise. Above the
rapid is a broad quiet stretch of nearly a mile, to a chute of ten feet,
where the river falls over horizontal ledges of gneiss. The portage
past this chute is eleven chains long. Seventy chains above is another
chute of fifteen feet, passed by a portage of thirteen chains, and
followed by quiet water for three miles and a half to a small rapid one
quarter of a milo long, with more good water for two miles to a chute
and rapid of forty feet. Between the last two chutes the river is
obstructed by a number of small islands, fourteen in all. The portage
past the forty-foot chute is half a mile long and is followed thirty
chains above by another of fifteen chains past a fall of thirty feet.
From here around the western bend, a distance of four miles and a
half, the river is easily navigable with canoes past four large islands
to a fall of thirty feet. Beyond this no obstacle occurs in the naviga-
tion of the river to the Patitawagau branch, up which the route
passes. According to the statement of the guide the river, for a great
distance beyond, is free from rapids and is quite easily navigable with
canoes. About the last portage the stream averages two hundred
yards in width, is comparitively shallow, and flows with a uniform
current of between two and three miles per hour.

The first large tributary of Big River above Shatchéwan Lake
is called the Man-i-wan River and flows in from the north one mile
and three-quarters above the fiftecen feet chute. It is fifty yards
wide at its mouth. Two miles and a quarter above, another
large branch called Wa-cha-ti-mi River enters from the eastward, and is
seventy yards wide at its junction with the main stream. Several
small brooks fall into the river on both sides between this point and the
big bend to the east, where twosmall rivers, whose mouths areonc mile
apart, enter from the north; these are named Mes-ta-oh River and Fish-
ing River, the former is ten and the latter twenty yards wide. Another
northern branch called the Ka-o-chi-so-wi sto River flows in immediately
above the thirty feet chute, this stream is forty yards wide at its
mouth. Only one other river, the Ka-wa-chi-wan enfcred between the
last and the Patitawagan. The Kawachiwan flows out of a large lake
on the high lands a short distance to the north of Big River and
enters the valley by a beautiful fall of fifty feet.

As has been already stated, in passing from the northward to Shata
chewan Lake, a sudden fall of over one hundred feet takes place in the
general surface of the country. The higher plateau with its rolling
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hills trends from the lake towards the north-east, and forms a
distinct wall to the wide, flat plains through which the Big River
flows.
; Above the lake the river has cut out a shallow channel through de- el
posits of non-fossiliferous stratified sands and clays, which on the lower
reaches sometimes show cut faces of pure sand, occasionally overlying
| thin deposits of clay without bculders. Beyond the river valley the
) country is almost flat, with a few isolated ridges of gneiss rising from
: fifty to one hundred and fifty feet above the general surface. At the
: chutes and rapids these ridges cross the river.

Above the upper chute the river approaches the high rocky land on rerraces.
the north, along the base of which are two terraces rising twenty and
fifty feet above the present river level. Where examined they were

} found to present faces of stratified sand and fine gravel in many places
overlying beds of fine blue clay. Above Kawachiwan River the hills
also approach the river from the south, and along their base similar
terraces rise ten, thirty and fifty feet above the river.

The deposits in which these terraces have becn cut are of fluviatile
or lacustrine origin. The river at the close of the glacial period was
probably dammed in various places with drift barriers which caused
it to cover the wide flat valley between the higher rocky hills with
lake areas in which the clays, sands and gravels were deposited.

Where the terraces are close to the higher rocky hills, their surface
and faces are strewn with boulders evidently rolled down from the
higher elevations where they thickly cover the rocky surface; at points
distant from the hills no boulders were observed on the terraces,

Along the river valley and on the islands, the trees are chiefly black Timber.
and white spruce and tamarac, with some balsam poplar and balsam
spruce. Many of these trees are eighteen inches in diameter, three
feet from the ground. On the higher parts out of the river valley the
trees are smaller, and are black spruce, banksian pine and tamarae.

The country composing the river plain is gencrally swampy. Just
above the delta of Shatachewan Lake, on the south bank, is an exposure
of coarse, grey, garnetiferous hornblende-gneiss, penetrated by numer-
ous veins of pure red orthoclase. Strike N. 47° E.

At the first rapid above, the rock is a fine-grained grey mica-gneiss, Rocks.
| followed by coarse-grained, grey hornblendic-gneiss, holding porphyu-

itic erystals of pale-pink orthoclase.

At the ten-foot chute is a very coarse-grained grey gneiss, with well
developed crystals of hornblende and orthoclase; along with it are
small bands of fine-grained, pink, orthoclase-hornblende-gneiss, pene-

- trated by many large veins of quartz and orthoclase, holding red gar-
net and black tourmaline crystals. The bedding of these rocks is

-~
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apparently horizontal. On the portage past the fifteen-feet chute the
same rocks were seen dipping S. < 70°.

At the rapids, three miles and three-quarters above, the rock is a
fine-grained, grey hornblende-gneiss. Strike N. 40° W,

On the portage at the forty-teet chute are exposures of highly con-
torted, pink and grey, fine-grained hornblende-gneiss.

At the twenty-fcet chute similar rocks were seen.

A micaceous hornblendic-gneiss, greyish-green in color, along with
pink bands of the same, holding segregations of hornblende and cut by
veins of pink orthoclase, occur at the thirty-feet chute. Beyond this,
to Patitawagan River, no rock exposures are seen in the river valley.

Portage Route from Big River to the South Branch of Great Whale River.

Leaving the Big River by the Patitawagan River, the route passes
up that crooked stream in a general north-west course for fifty chains
to a portage of half a-mile over a sandy plateaun, sixly feet above the
river valley, past a shallow rapid. Thence the winding course of the
river is again followed two miles and three-quarter, past small rapids,
causing portages of four, thirty-six and twenty-seven chains, to a small
lake called Ka-wa-cha-ga-mi-chits. The river winds through a valley
half a mile broad, cut out of stratified sands, on the lower parts
showing cut faces sixty feet high. As the rate of fall of the river is
heavy, these consequently become lower as the stream is ascended,
until, near the lake, they have disappeared, giving place to rocky
hills, partly covered with a thin layer of boulder-clay.

Lake Kawachagamichits is two miles long, with an average breadth
of half a-mile. It is separated from another small lake forty-five
chains long by a portage of six chains, withs a similar portage at its
upper end to A-ché-wa-ma-ni-ka Lale, out of which the Patitawagan
River rises.  This last lake is two miles and a-half long, with an aver-
age breadth of one-quarter of a mile, and is very deep. The waters of
these lakes and the following ones are remarkably clear and cold, and
are plentifully stocked with large white fish, lake and river trout,
pickerel and suckers. The next portage is fifteen chains long, and
forms the watershed between Big River and the north branch of
Bishop Roggan River. The course, in a straightline from the mouth of
the Patitawagan River to the height of land, is N. 50> W.

The country about the lakes is very similar to that described on the
south branch of the Bishop Roggan River; it is made up of low rouna-
ed ridges of hills, rising from fifty to two hundred feet above the
water level, with the intervening valleys covered with small lakes or
mossy swamps. Hverywhere are immense quantities of rounded
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gneiss boulders; these constitute about three-quarters of the loose
material yhich covers the rocky surface of the hills, and fills the val-
leys.

From the height of land portage, Ni-a-wa-ta-wi-ga-chi Lake is fol-
lowed seven miles and a quarter in a N. W. direction. This is a long
narrow lake, with numerous small natural bays, branching at its
western end into three deep bays. The route passes to the discharge
at the head of the western bay.

Here a portage of thirteen chains passes a rapid on the small Portages.
stream flowing out. Following down this stream three miles and
three-quarters on the same course, crossing portages of five, seventeen
and fifteen chains in length, past small rapids, Lake Ka hi-pi-ka-mow
is reached. The eastern bay of this lake is followed for three miles,
when the route turns northward up a narrow passage into a large bay,
running north and south, and follows the north arm of this bay to its
head, three miles from the main lake. Here a portage of five chains
crosses to a small narrow lake, ten feet higher than the last, into which
it discharges by a small stream, The route follows up this lake one
quarter of a mile to a portage of eight chajns, that ends in a small lake
fifteen chains across. A portage of twenty-two chains leads thence to a
larger lake one mile long, separated from another lake, one mile and a
half long, by a portage of six chains. The portage out of the upper
end of the last lake is on the height of land between Bishop Roggan
and the sonth branch of Great Whale River. The country.passed through,
drained by Bishop Roggan River, is very similar to that previous-
ly deseribed, with lower hills averaging from twenty-five to fifty feet
above the level of the water, and never exceeding one hundred feet.

Much more swampy land lies about the various lakes. Everywhere
the hills and valleys are covered with innumerable boulders often
perched upon the very summit of the hills.

The trees continue to decrease in size; they average six inches and Timber.
are never over twelve inches in diameter three feet from the ground.
They are black spruce and tamarae, with fewer banksian pine; a con-
giderable number of very small white birch were seen on the rocky
hill sides about the lakes,

The rock at all the exposures examined on the portages and along granite gneiss.
the lake shores was everywhere found to be a moderately coarse-grained,
pink, hornblendic orthoclase gneiss: often granitic in structure, and
frequently holding segregations of hornblende. The general strike,
when seen, was about N. 60° W,
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Upper Great Whale River.

-

Great Whale River heads in a small lake, bhalf a mile long,
separated by a short portage of ten yards from Lake Ka-hi-pi-ta ni-cow,
a large body of water covered with small rocky islands, and nearly
divided by a long point running out from the east side. The route
passes through this lake around the point, a distance of three miles and
a balf to a portage of twenty-five chains, which connects it with
Ma-squa chi-wi Lake. This lake is divided by ridges of hills forming
long points into three bays; these lie in troughs parallel to the strike
of the rocks, here N, 50° W.

The route crosses the two western bays, and passes up the eastern
one to its head, the distance being four miles and one-half. From here
three portages of six, twenty-three and thirty-four chains, with con-
necting small lakes of fifty-cight and twenty-five chains were passed
over to Mis-him-in-i-we-tau Lake. The descent on the last portage is
one hundred and sixty feet. _

This lake, like Misquachiwi, is divided by rocky ridges into several
long narrow bays parallel to the strike of the rock.

The portage reaches it at the upper end of the north-east bay, near
the inlet of the river, which falls into it through a deep rocky gorge.
This bay, with an average breadth of half a mile, runs ten miles in a
direct N. W. course, to a long point separating it from a similar bay on
the north side.* The hills on either side of the bay rise on an average
three hundred feet above the water, with numerous peaks one hundred
feet higher; those on the south side slope gradunally to the water’s edge,
while on the north they rise abruptly in rocky clifis directly from the
lake.

Beyond the point the route runs more to the northward, and in two
miles and a half crosses the second bay, passing along the shore of a
large island, through a narrows, into another deep bay running to-
wards the north-west. Following along the east side of this, one mile
and three-quarters, the outlet was reached, and a rapid of fifteen chain
descended into Ka-bi-ma-chi-wan Lalke, entering it about the middle,
one mile and three-qnarters from its outlet.

Leaving the north-east bay of Mishiminiwetau Lake the hills become
lower, with the ridges farther apart, and consequently the amount of
low swampy land is much greater.

A rapid, ten chains long, with a fall of four feet, connects Kabima-
chiwan with Ka-chin-wa-ste-gin Lake, the river here is thirty yards
wide. The north shore of the latter lake was followed three miles and
a quarter to a portage, which leaves the lake from the head of a small
bay near its north-west end, where the river flows ont. This portage
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is fifteen chains long, and crosses a low rocky ridge, ending in a small
lake half a mile across to the outlet, where the river is again obstructed

- by heavy rapids, causing a portage of fifteen chains, to another lake
partly covered with -many islands.

Here an east course was followed for one mile and a quarter past a
long narrow point]projecting from_its west side, then turning north
two miles and a half, the outlet was reached, and the river, here forty
yards wide, descended one mile and three quarters past small rapids
to Pos-pis-ka-ga-mi Lake. One mile’to the east of the entrance of the
river another large stream called Ka-mo-chi-mo-pas-ti-quo River enters.
This lake is four miles long from south-east to north-west, with an
average breadth of a mile and a half. [ts western shore was followed
three miles to the river flowing out.

Beyond this the river passes through no more lakes and flows in a
distinct valley.

The country surrounding the last lakes is nearly flat and very Timber.
swampy, with a few low ridges of hills, littered with large quantities of
rounded boulders. The trecs continue to grow smaller, and are almost
wholly confined to the valleys and low lands. Black spruce predomi-
nates with some tamarac, and a very few banksian pine.

On the portage to Masquachiwj Lake the rock is a coarse-grained
pink hornblende gneiss. Strike N.:10° W. A fine grained compact
pink hornblende mica gneiss, holding dark hornblendic segregations,
striking N.70° W., was seen on the portage to Lake Mishiminiwaten, Rocks.
On the large island in that lake a fine-grained reddish grey mica
gneiss occurs strike N.75° W,  Exposures of red and grey fine grained
mica gneiss are to be seen at the rapid above Kachinwastegin Lake
strike N. 82° W. On the portage below the same lake, the rock is a
grey fine-grained, mica hornblenle gneiss, cut by large veins of light
pink orthoclase. Strike N. 75° W, 4

At a small island in Pospiskagami Lake is a dark red fine grained
mica gneiss made up largely of flesh red orthoclase, strike N.72° W,

Lower Great Whale River.

The river where it leaves Lake Pospiskagami is one hundred and Character of
fifty yards wide, is quite shallow, and for two miles and a half flows """
with a swift corrent between low rocky banks, cut by numerous small
bays. Here a rapid of eight feet is passed by a portage of fifteen
chains ; followed by another stretch of swift water for two miles and a
half to a fall of eight feet. Below this, the river is three hundred yards
wide and very deep, passing N.W. three miles through astraight gorge
with rocky hills on either side, which rise from two to three hundred
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feet above the water; these hills are bare on top, with small black
spruce trees growing along their bases on the river bank, and in the
small valleys between the hills. The rock surface on the hills is cov-
ered with blackish lichens (tripe de roche), which gives it a dark pur-
ple color when seen from a distance. Below this gorge are two falls
fifteen and eight feet, half a mile apart; these are passed by portages
of twenty-one and two chains respectively. Below these a similar
quiet stretch of three miles is passed, when the river suddenly turns
round the foot of a hill three hundred feet high, which stands directly
in the course. In passing this hill the river contracts and is broken
by a fall of thirty feet. The portage here is twenty-two chains long,
and passes up a valley between the hill and the highland on the west
side.

Below this fall the river turns N. 60° W., and flows three miles and
three-quarters past a small branch from the west, called Ka-min-a-
squa-ga-ma-stick River. At the end of this course another small
branch from the west also enters. The Indians, when coming from
inland by the river, to avoid the rough part immediately below, ascend
this branch some distance, then pass by a portage route through sev-
eral small lakes, and reach the river again seven miles below. For
four miles and three-quarters from the last course the river runs north
in a narrow valley between rocky hills, rising abruptly from 200 to
400 feet above the water. In this distance no fewer than seven portages,
of fifteen, four, fifty-five, thirty, fifteen, seven and fifteen chains long,
are made past falls and rapids of six, five, sixty, thirty, eight, thirty-
five and twenty feet fall respectively.

Immediately below these the river again turns north-west, and is a
continuous, shallow rapid for two miles and a-half. This is very diffi-
cult to descend in canoes, on account of the great number of large
boulders which block the channel.

At the foot of the rapid is the lower end of the Indian canoe route.
From here the river, with an average breadth of 100 yards, flows along
at the rate of four miles per hour, between slightly lower hills, for five
miles on the same course, to its junction with the main or north
branch, which is 400 yards wide, and was seen flowing directly from
the west from the base of a range of hills upwards of ten miles distant.
Below the forks the river is over 400 yards wide, and flows to the
north for two miles and a-quarter. Here the stream contracts to about
fifty yards in width, and passes down through a caion, whose walls
rise perpendicularly 400 feet above the water. The total descent in
two miles is 230 feet. At the head of the caiion are two falls of thirty
and sixty feet, with a third one of fifty feet one half mile below. The
rest of the descent is gradual, and consequently the pent up water
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rushes through the gorge in a mass of foam, with huge waves rising
thirty and forty feet high, the whole forming a wonderfully wild and
grand scene.

The portage past this obstruction passes over the hills on the west Portage two
mites.

side, and is rather more than two miles long. Leaving this gorge, the
valley gradually widens out to half a-mile, and the river again flows
towards the north-west, with an even current of three miles an hour,
for eight miles and a-half, where, again narrowing to 100 yards, it
takes a short bend to the east, and again to the north for three-quarters
of a mile, where it breaks through a range of hills rising 500 feet
above it, and falls sixty-five feet over a sharp ledge. Turning west-
ward, and again widening out to one-third of a mile, the river flows at
the rate of four miles per hour in an uninterrupted course, ten miles,
to its mouth.

Below the forks the hills along the river rise from three to five hun-
dred feet in elevation above its surface. They reach their highest
altitude near the last fall and then gradually decrease towards the
coast where they average about three hundred feet. No stratified drift
deposits were seen along the sides of the river valley until the Indian
portage route was reached. From here, stratified sands and gravels of
fluviatile origin were observed on the hill sides up to elevations of one
hundred feet; above this the small amount of loose material is wholly
boulder till. The erratic boulders are not scattered so thickly over the
bare hills as they are farther inland. From the forks along the valley
to the cailon, stratified sand and gravel are deposited along the hill
sides up to an elevation of one hundred feet where a marked terrace is
observable.

Below the canon the river has cut banks varying from twenty to
fifty feet Ligh. The lower parts of these are composed of about thirty
feet of light blue clay overlaid with ten feet of sand, which in turn isin
places capped with a thin deposit of gravel. No fossils were found in
these beds, although they are probably of marine estuarine origin like
those nearer the mouth of the river.

From the lower fall to the mouth of the river the channel is cut out
of deposits of clay, capped with sand, which form a terrace of seventy-
five feet elevation in the valley between the rocky hills. The clay beds
are full of Post Tertiary marine fossil shells : the sand above holds no fos-
sils. Between the rocky hills and the sea shore on the north side of
the river is a sandy plain two miles broad and one hundred feet high
at the base of the hills, it slopes away to the shore, is covered only
with coarse grass and is wholly devoid of trees.

On the south side a like plain fills a broad valley between the inland
hills and those forming the south point of the river. The head of tide
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is eight miles above the mouth, the river is here obstructed by three
small boulder islands, with two similar islands below.

The vegetation on the lower part of the river is almost arctic in
character, the only trees are stunted black spruce and a few tamaracks,
which grow on the terraces and in valleys and crevices between the
rocky hills.

At the end of July many patches of snow and ice were seen on the
north slope of the gorges in the hills facing the river. At the first
portage below Pospiskagami Lake the junction between the coarse-
grained pink hornblendic gneiss and a band of dark-green chloritic and
altered hornblendic rocks of Huronian age was seen. Near the line of
contact the Laurentian gneissis highly twisted and shattered, so that
fragments areseen embedded in the massive schistose, chloritic roclk,
lying at right angles to the line of contact. Offshoots from the green
rock cut the gneiss and fill small cracks in it. The whole has the ap-
pearance of an igneous mass, which has broken through the gneiss
cracking and twisting it along the contact, and injecting itselt’ into all
the small open fractures in the same.

At the lower end of the portage are green chloritic or altered horn-
blendic rocks, highly schistose in structure, with light quartoze veins
generally running parallel to the bedding, but seen in places to cut
from one plane to another. Strike N. 10° W.

The next exposure on the river is three-quarters of a mile below,
where the rock is composed of dark green altered hornblende, and a
dark triclinic felspar, the whole resembling an altered diorite. Thirty
chains farther down stream exposures of grey Laurentian hornblende
orthoclase gneiss oceur. A quarter of a mile beyond is a'pink horn-
blende orthoclase gneiss. A fine grained pink syenitic gneiss, enclos-
ing lenticular masses of dark hornblende was seen three-quarters of a
mile below the last exposure. Strike N, 20° W.

At the portage, past the cight feet fall, the rock is a greyish-pink
hornblende orthoclase gneiss, hichly contorted, with lenticular enclo-
sures of hornblende.

For one mile along the upper part of the south side of the straight
stretch below the fall mentioned above, the rock is composed of grey
felspar, and light green felspar. This rock breaks into slabs about two
feet thick, and dips S. 5° K. < 65°.

Ialf a mile below the last exposures is a highly contorted pink horn-
blende orthoclase gneiss, containing large quantities of fragmented
hornblende schist bands enclosed. Strike S. 35° W. ‘

At the fifteen feet chute the rock is similar to the last, and from here to
the mouth of the river all the exposures examined were made up of red
and grey hornblende orthoclase gneiss, the red predominating.
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Almost everywhere are enclosures of a greater or less number of len-
ticular masses of hornblende schist, with bands of the same sometimes
highly shattered. The strike ranges from S. 30° W. to S. 80° W.

Route from Richmond Gulf to Clearwater Lake.

In latitude 56° 12° 30" a break in the sloping rocks of the
Manitounuck group, described by Dr. R. Bell in Report of Progress,
1877-78, affords an outlet to a large salt water lake. This outlet,

called Richmond or Hazard Gulf| is two miles long, and not over four RichmondGulf

hundred yards wide in its most contracted part. With the change of
tide the water rushes in and out through it with great velocity,
forming large whirlpools, a source of great dangerin the navigation of
the channel with small craft. The sides of the channel are very steep
and rise from the seashore to over one thousand feet on the inner side.

The Gulf Lake or Artiwinipec, often erroneously called Richmond Gulf Lake.

Gulf, bas the form of an isosceles triangle. The base on the south is
nineteen miles long, while the perpendicular from it to the
northern apex is twenty-three miles. It is surrounded by high hills.
On the west, sharp cliffs, formed by the broken faces of the Manito-
nieck rociks, which dip towards the sea, rise in places twelve hundred
feet ubove the water. The south and east sides are bounded by lower
rounded hills of Laurentian and Huronian rocks in part flanked by
beds of limestone, sandstone and trap. These hills vary from four
to ecight hundred fect in elevation. The surface of the lake is
broken by a number of high rocky islands, three ot which are of con-
siderable extent. Small black spruce trees grow along the base of the
hills, in the low valleys between them and on many of the islands.
Everywhere else the rocky surface is partly covered only with a low
arctic flora.

On the higher parts of the hills numerous patches of snow were seen
at the end of August. '

The water of the lake is deep and clear, and probably abounds with
fish, judging from the presence ot large numbers of seals and gulls
which feed upon them. In a small lake, which lies in a depression
of' the hills between the Gult Lake and the coast and empties into
the lake, the Esquimaux catch large quantities of a small species
of salmon which never exceed ten pounds in weight. The rise of
tide in the east bay is about twenty inches.

At the head of the east bay, directly opposite to the outlet of the g
lake, is a small stream called Wi-ach-ti-wan River.

Two miles from its mouth, on the north side of the bay, is the
entrance of the Clearwater River, which descends with many rapids

Wi-ach-ti-wan
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and falls, through a gorge in the Laurentian Hills. Owing to the
difficulty in passing these, the route to Clearwater Lake ascends the
smaller stream a short distance and then passes overland to that river,
reaching it a point beyond the highly obstructed part. The
Wiachtiwan River, one mile from its mouth, has a sheer fall of three
hundred and fifteen feet. To pass this, a portage two miles and
twenty-five chains long is made over the hill on the north side. The
highest point on the portage is five hundred feet above the sea level.
One mile beyond, a fall of fifty-five feet causes a second portage of
seventeen chains.

Above this the river averages forty yards in breadth, and winds
through a valley half a mile wide between rounded gneiss hills which
rise from three to five hundred above it.

The river was followed eleven miles and a-half' in a general course of
S. 80° K. Here a portage of one mile, fifteen chains, follows a small
tributary stream to the north up from the valley to a small lake on the
table-land above. The differerce in elevation between the ends of the
portage is three hundred and fifty feet.

This stream flows from the east two miles and three-quarters through
five small lakes connected by five small rapids, past which small port-
ages are made, to a height of land portage of forty-eight chains that
ends in a lake drained by another tributary flowing into the Wiachti-
wan River farther to the eastward.

The route passes down this lake two miles to its outlet, where a
portage of eight chains is made past a small rapid to another lake one
mile and a-half long, followed by a portage of thirty-five chains to a
large lake seven miles long, the course from the height of land portage
being directly east.

Four portages of four, ten, seventeen and twenty-three chains con- o
necting lake traverses of twenty-eight, eighty and eighty chains lead,
in a north direction, to a large lake which drains in the Clearwater
River. This lale is five miles and a-half long from east to west, with
an average breadth of half a mile; it is broken by a number of deep,
narrow bays at either end, parallel to the general course of the lake.

The route crosses from the head of the most northward bay at the
east end by a portage of twenty-eight chains over a low hill into the
small stream which empties it. This stream was descended in anorth-
west direction two miles and a-half, and there left on the north side by
a portage of twenty-four chuins, up a steep hill to a small lake half a
mile long, from which a portage of five chains was made to Clearwater
River.

A quarter of a mile up the river, an island one mile and a-half long
divides it into two channels, the north channel was ascended past three
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rapids where demi-charges were made. Above the island the river
flows through a narrow valley for two miles and three-quarters, past
two heavy rapids where small portages are made in ascending. From
here the river widens out to half a mile, for seven miles and a-half into
what is called Na-twa-ca-mi Lake ; at the head of the lake is a heavy
rapid passed by a portage of thirteen chains; beyond therapid the cur-
rent is sluggish for two miles and a quarter to the forks, where the two
outlets of Clearwater Lake join.

Both streams are here obstructed by rapids, and the route follows
up the south or smaller one one mile and a-quarter, and then crosses a
portage of twelve chains from a small bay into a larger stream above
the rapid.

From here the river, for one mile, is about one hundred yards wide
and flows between high rocky banks to the outlet of Clearwater Lake,
which is greatly obstructed by large high rocky islands.

The course from the point where the river was reached to the lake
is dne east.

A good view of Clearwater, or Ka-wa-cha-ga-mi Lake, was obtained Clearwater

from the top of an island. one mile east of the outlet, and two hundred
and sixty feet above the water. The lake is surrounded by rocky hills
which rise from two to four hundred feet above it. The greatest
length from east to west appeared to be about thirty miles, while the
average breadth was about ten miles. At its west end are a great
number of high rocky islands, which continue along the south shore
towards the east: about the middle of the lake many more islands ap-
pear to stretch across from shore to shore, so as to almost shut out a
view of the east end.

With the exception of a few clumps of stunted black spruce trees,
that grow in protected valleys, the vegetation is wholly made up of
low Arctic plants, which in part cover the bare rocks.

The water of the lake is very deep and remarkably clear; the Indians
catch great quantities of large lake and river trout, white fish and
suckers in the lake amsl the river flowing ont.

From the north side of Clearwater Lake a short portage route
through three or four small lakes, leads to Saal Lake, out of which the
Nastapoka River flows.

The Indians say that this is a much larger lake, surrounded by a low
flat country totally barren.

From the Valley of the Wiachtiwan River to Clearwater Lake, the
country traversed is a low plateau rising slowly towards the interior,
and everywhere broken by roughly parallel ridges of low rounded
gneiss hills, which rise from one to three hundred feet above water
level; between the ridges are long narrow chains of lakes or mossy
swamps.

ake.

Saal Lake
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Stunted trees of black spruce, with a few tamaracks grow on the low
lands, around the margin of the lakes and in the swamps, none of these
exceed thirty feet in height, nor are any over eight inches in diameter
three feet from the ground.

The hill-tops are usually covered with a thin growth of white moss
and arvctic berries; on account of the absence of trees, fine views of the
surrounding country may be obtained from any of the higher hills.

Along the sides of the rocky hills, one mile up Clearwater River
from Gulf Lake, five terraces were seen cut out of marine clays and
sands, the highest reaching an elevation of over three hundred feet
above sea level.

On the portage from the mouth of Wiachtiwan River, the road
first passes up a rocky hill, partly covered with sand, and then along
the top of a sandy gravel bank, fifty feet high, cut out of the stratified
drift by a small stream. It then ascends an easy slope covered by
coarse sand and gravel to a flat terrace fifteen chains wide and two
hundred and thirty-five feet above sea level. This is covered with
small bars and hummocks of coarse gravel, the remains of an old sea
beach.

Beyond this the road again ascends an easy slope over sands and
gravel to the edge of a flat plain four hundred and forty feet above the
sea. Across the face of this plain, from the high hills on the north to
a solitary rocky hill on the south, between the plain and the river
valley, are a number of rounded knolls, in two rows. These average
fifty feet in diameter and rise about five feet above the general level.
They are composed of coarse gravel and small water-worn boulders,
and were evidently formed in the shallow water of the old seashore
line. '

From here the road passes along the side of the hill on the south
as the plain behind is swampy and covered with small spruce trees.
At the east end of the hill is a narrow ridge of sand mixed with gravel
and small boulders, one hundred feet above the river, with a sharp
slope on either side. The portage follows the grest of the ridge and
gradually descends from the hill towards the east to the level of the
plain, where the valley of asmall stream is followed to the river below.
The sand and gravel of the ridge is nearly one hundred feet thick and
overlies bedded clays, which form the cut banks along the small
stream to the river edge. The origin of the ridge is probably due to
the cutting action of the river, which at the earlier part of the period
of upheaval of the land, evidently flowed to the north of the hill, and
carried away about one hundred feet of sand and gravel from the top
of the present plain. Later, it assumed its present course to the south
of the hill, and cut away the deposits on that side leaving only the
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ridge to mark the height of the old deposits. Along the valley of
Wiachtiwan River, above the portage, terraces with faces cut out of
stratified sand and clay are quite common, especially on the upper
part. On the portage from the river valley, the first terrace is thirty
feet above the river, the second, one hundred and sixty feet. and the
third, a broad plain on the upper level, three hundred and ten feet, or
six hundred and seventy-five feet above sea level.

The deposits out of which these are formed consist of stratified
sands, with fine gravel on the top plain. Although no fossils were
found in these beds, they are probably of estnarine origin and mark
the amount of elevation of the land since the period of submergence
subsequent to the period of glaciation.

Beyond this point, as far as Clearwater Lake, no stratified surface
deposits were noted. The loose material is wholly made up of boulder
till. The boulders are scattered over hill and valley in the utmost
profusion. Often large rounded masses of rock of many tons weight
were seen perched on the very summits of the hills and held in place
by smaller boulders wedged underncath. In one place a boulder, over
three feet in diameter, was seen perched upon another of twice the
gize. These boulders all appear to be derived from the immediate
conntry rock and have not travelled far from their original place. The
only example of a far-travelled erratic secen was a small boulder of
white fossiliferous limestone. similar to that found in lludson Straits
and on the west side of Hudson Bay. This was found on the top of a
hill two hundred feet above the outlet of Clearwater Lake. As the
drift was here directly from the east, and as low flat land is reported
by the Indians to occur about Seal Lake in that direction, it is Lighly
probable that deposite of similar rock will be found in that neighbour-
hood, the boulder being carried from there by the ice.

At the lower end of the portage, from the mouth of the Wiachtiwan
River, is a small exposure of light green felspathic argillite, belonging
to the Manitounuck group of Dr. Bell (sec Report of Progress 1877-78.)
Along the hillside, on the upper part of the portage, a cliff of the
same rocks dip N. 60° E. <T 35° and gives the following section in
ascending order :

(1.) Apple green silicious argillite, fifty feet.

(2.) Light yellowish grey sandstone, six feet.

(3.) Light grey crystalline limestone mixed with grains of quartz
and shading into sandstone, with a caleite matrix, very hard and
tough, thirty-five feet,

(4.) Bedded dark green amygdaloidal trap, one hundred feet.

Between this exposure and Clearwater Lake Archean gneisses only,
were seen.

Distribation of

boulders.

Manitounuck
rocks.
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On the portage past the fifty-five feet fall, is 2 fine-grained pink mica-
ceous gneiss, penetrated by large veins of pink orthoclase and quartz.

On the hill top, on the portage from the river valley, the rock is
chiefly a dark red syenitic granite, holding small dark red garnets.
Along with it are thin bands of highly contorted fine-grained pink
micaceous gneiss. An immense dyke of dark green diorite, made up
of moderately large crystals of dark green hornblende, and dark blue
plagioclase. This dyke is over two hundred yards wide, and was seen
cutting the hills on the opposite sille of the river valley several miles
away. Its direction is S. 35° E.

Another similar dyke, sixty feet wide, cuts the rocks in a N. 25° E.
divection at the small lake half a mile north of the other, and may be
an offshoot of the larger dyke.

On the portages between the small lakes to the height of land are
exposures of pink mica-gneiss, associated with a dark-red variety,
made up principally of dark-red orthoclase, with some quartz and
small quantities of mica and a greenish hornblende. These rocks are
often very much contorted; their general strike is S. 80° W. At the
height of land portage are similar exposures, the hornblende showing
signs of decomposition. Strike N. 63° W.

The rocks examined along the lakes and portages of the next tri-
butary were found to contain more hornblende, with little or no miea,
and in places to enclose hornblendic segregations. General strike
N 072 W

On crossing the height of land to the lakes draining into Clearwater
River, the rocks contain larger quantities of hornblende, with more
frequent hornblendic enclosures and schist bands.

On the portage from the small branch to Clearwater River are two
dykes. The first one is on the hill, a short distance from the branch ;
it is olive-green in color, very fine-grained and compact in structure,
and varies in width from five to fifty feet, with a direction of N, 70° K.
The second dyke, near the Clearwater River, is coarser in texture, and
composed of light-green plagioclase and dark-green hornblende ; it is
sixty feet wide, and runs N. 75° W. The rock cut by these dykes is a
coarse-grained, pink hornblende-gneiss, containing broken bands of
hornblende-schist. Strike N. 55° W.

At the head of the island, a short distance from the portage to Clear-
water River, another diorite dyke, thirty feet wide, was seen runinng
N. 85° W.

All along the Clearwater River to the lake the rock exposures were
found to be composed of 4 pink hornblende-gneiss, often granitic in
structure, associated with a greater or less number of bands of dark
hornblende-schist, and usually enclosing fragments or segregations of
hornblende-rock. The average strike is north-west.
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(GLACIATION AND SUPERFICIAL DEeposiTs.

The hills everywhere inland to the east of Hudson Bay have been
rounded off, planed and scratched by an immense glacier, which moved
over the highest land, where the striee and ice-grooves upon the rock
surface attest it former presence.

The following list of strize show that the glacier moved in a uniform
direction, a few degrees south of west, over all inequalities of the sur-
face, except the deep valley of Great Whale River, where it was
diverted and followed the course of the river valley.

On the Clearwater route the general direction is more nearly west
than in the country to the south.

Everywhere the glacier appears to have followed the general slope
of the country from the high interior gathering grounds.

[ce grooving.

From the evidence afforded by strize and travelled boulderson the rivers Fiow of zreat

falling into Hudson Bay from the west and south, collected by Dr. R.”
Bell it would appear that the continental giacier flowed down from the
high land on the east side of the bay, crossed it, and had momentum and
thickness sufficient to push itself in a direction south of west, up the
west side over the wide margin of flat deposits of limestone, which
extend inland from the present coast line some 200 miles, and then
over the higher Arch@an country that forms the watershed between
Hudson Bay and the great lakes.

List oF GLACIAL STRIZE ON THE BiG, GREAT WHALE AND CLEARWATER

RivErs.

On an island in Big River seven miles above Fort George. S. 70° W.
At the chute in Big River...... e e R et Rt Sy o AN
Seyen miles above the chute...... -.coe0 covnsecnennene S. 80° W.
Eighteen miles above the chute........................ S. 70° W.
Twenty-two miles above the chute............. oo S IRE - W
On 1st Portage, from Big River to BlShOp Roggan Rwer

B ORI o8 P81 > steraa’ # T s vah fujets 3 won'niotelieiarunn i A 5. 80° W.
On 3rd Portage from Big River to Bishop Roggan River. S. 50° W.
On 5th Portage from Big River to Bishop Roggan River. S.62° W,
BRI 30 FiagochiWi Lake i ie s svnes sounee rovens sunn 3:.86° W.
On portage to Abpichotinachits Lake ................ . S.87° W.
igland in Pamigomaehi Tiake .o vioosees cosonsnionse poas S.75° W.
Seven miles up Bishop Roggan River from Awagats Lake. S.80° W.
‘Three miles above the 188t...ces svceon csisnsvnns soeas 5. 85" W.
Apachichits River near the portage to Big River........ S.78° W,
Big River, at the head of the Delta.... cv0uiuveen canen. S.75° W.
Big River, at 1st ten feet chute'.ccececrevssc sonies cansva S. 78° W.
Big River, at fifteen feet chute........ cyoveevene.unna. . S.85° W.
Big River, two miles and a-half above last.............. S. 76° W.

glacier.
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Big River at thirty feet chute.... ............... o P S. 86° W.
On portage to Kahipikamow: Lake..................... S. 78° W.
On portage from Kahlpkmmow | 7.1 (SRR R - 8. 62° W.
Portage to Masquacuiwi (topof hill)ee.. veennsnvnn onnn.. S. 60° W.
Portage to Mishiminewaten Lake...... ......ccvevuu.en S. 63° W.
Ont-Mishiminewsaten lake .. s e o =t .aie 55637 W
At Rapid to Kabimichatiwan T.akei e senssips s S. 85° W.
Portage to Pospiskagami Lake....cue cens ooeroncanesnes So02 Wa
Island in Pospiskagami Lake . e . - 5.63° W.
1st Portage on Great Whale Rl\ er beIow Posp:shavaml

e Nt ot ety St e o o g AT D N. 75° W.
Halfa-mileibelow: thie ants ol Mnsiet.ts = e e e i p s N. 60° W.
Portage two miles below the last.--................... N. 70° W.
One'mile belowthe last.... . .e0etee cononiae BT B o s N. 70° W.
On Portage past eight foot fall in long gorge two and a-

halt milesibelow the Tagbi - iomes S0 T ok e N. 82° W.
OUn portage at rapid at head of Indian portage route. N. 80° W. &N.35° W.
On portage past sixty foot fall................ oo .00. N.70° W.
N )y o ) R VR e TN e e e e | B O e B N. 68° W.
On hill top, on two mile portage past canon...... ...... N.77° W.
On lower end of twomile portage past canon...... N. 68° W. & N. 50° W.
On last portage Great Whale River...... .............. N. 65° W.

At foot of portage from Gulf Lake up Wiachtiwan River. S. 83° W.
On dyke at top of hill. on portage from Wiachitiwan

R EE o A S L - A TR s e e et e T () AT
On portage from 3rd lake above the ]dSt et e W.
On thellong lake of 200 TrlDITaTY =% tisisie s sfels s sraiaiaieieiaar S. 85° W.
Altiloweniend oS amet] alie s e o e . 80" W.
On height of land portage to Clear“ ater brdnch ......... S. 88° W.
On last portage to Clearwater River. = 8 ?7 w.
At portage past upper rapid on large lsland in tlle Cie‘u-

] 2T ) o TS A S e e e T s 2 B W.
At island in Natwagami Lake .. oo oo caniioa oot S.85° W.
On hill two miles below the outlet of Clearwater Lake... S. 78° W.
On top of island in Clearwater Lake 260 feet above the

) I AR ) ) MO S ) o e e e e e s A AT

During some long period between the time of extreme glaciation and
the close of the period of ice, the glacier did not extend beyond the
middle of James Bay, and there, in a terminal moraine, deposited great
quantities of sand, clay and boulders, part of which form the present
nnstratitied dvift islands, before described in detail in this report.

The evidence of stratified deposits of marine sands and clays along
the valleys, near the mouths of the rivers on the eastside of Hudson
Bay, shows that a subsidence of the land of over five hundred feet (and
probably nearly seven hundred feet) took place after the period of
glaciation ; since then the land has been slowly rising, with periods of
quiet, as shown by the terraces cut out of the drift along the high land
of the coast.
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List of plants collected on the Rupert and Moose rivers, along the
shores of James’ Bay, and on the islands in James' Bay, during the

summers of 1885 and 1887, by J. M. Macoun.

The first column in the following list contains those species found
growing along the Moose River, the second those growing along the
Rupert River, and the third column those growing along the shores

and on the islands of James’ Bay:—

RANUNCULACRAL.

ansmons parviflora, MichX ...ceevcce caccen sevsceonons

o AIChOTOE, TINT < i% /e vali s eae ainisn vansneisiess
Thalictrum dioicum, Linn...... At B SR
Ranunculus aquat:lls Linn., var. trichophyllus, Chalx. o
CVmbalana, Pursh. .
affinis, R. Br., var. vahdus B e PR A (0
abortivus, T e IR TSN
Pennsylvanicus, Linn. ..... e eis v apeer Pre o
recurvatus, P01r ..........................
Caltha palustris, Linn
S S R S S S S
Actaea spicata, Linn., var. rubra, Ait

v

il
&
&€

---------------------------------

NYMPOAACER.
Nymphza odorata, Ait, var. minor,Sims ...... ..........
Nuphar advena, Ait

------------------------------------

rubrodiscum, Morong

FuMARIACEZ.

Corydahzs glauca, Pursh

aurea, Willd..... A S i R TR o e R o
CRUCIFER A£.

Nasturtium palustre, DC.. ..... B0 L pin S ST S S M cus

Cardamine hirsuta, Linn.........c..eeoal ..l e aisainchs

& pratensis, Linn...... T RAR A, S
Arabis humifusa, Wat., var. pubescens, Wat. ...... ....

EIRIITHTLR, SC0D 2 - cc-sws sows soss ceeescsose oo

RN HnIs, WAlHON (. ciceeancsscanovsatonansonsaon

'y

perfoliata, Lam......

Moose [ Rupert
River. | River.

* *

¥ *

5 -

% #

*® ®

*_

* *
*

* *

* *

%

B *

*

% *

%

* *

* *

* *

*

*

*

* kK %
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Erysimum cheiranthoides, Linn........ S TIo csla laisleie

Sisymbrium humile, C. A. Meyer. .... 56 B HON00 BENADD o7

Draba incana, Linn., var. confusa, Poir. ..ce-ccpees ceoses

S amrea Vo e e e IR (o e o
VIOLACEZ.

AVE I o) ZnaXs I VAR LS S n A8 B s A B0 0 5 C B0 B G e sy
< cucullat‘l, 5 P S S R R e e
“  canina, Linn., var. Muhlenbergii Gray
“  (Canadensis, Eiiii L e L i T

PoryGALACRE.

Polyealalpanciflona s Wil ld o e e e tas ala et

CARYOPHYLLACEZ.
Sileneracamlig, i e el ety GGG BaoT o
Arenaria verna, Linn., var. hlrta,Wat A O OO IOA B On
i Wi R bal 18 000 coon0n oo oemE00 60 Cosona Haasor
5 peploides; LinD...s cnsise oeincasesossesaasnnns
Stellaria longifolia, Muhl.... ... .. ...... Bt a i
s borealis, Bigel. var. alpestris,Gray.............
£ longipes, Goldie. ... .
e i var. Edwardsil, T- & G.ceee cacanan..
€ humifusa, Rottb....... A S B e Sl R o
(O tinonet EoisEaey BTl anono e ooana & ta 0 n/e ase & e
i alpinum, Linn..... B R S e e e S
LINACEZ.
Linum perenne, Linn....... S Do o
(GERANIACEZE.
Geranium Carolinianum, Linn...eee cennn. . S
Impatiens fulva, Nutt........cocc0eien
RHAMNACEZ.

Rhamnus alnifolia, L"Her . coe cccues vrsines s ciinee vevens

SAPINDACE.E.

Acer spicatum, Lam . ... cevesaesnass vostoscssans Pl e s

LEGUMINOSE.

Astragalus alpinus, Linn.....covee covsenveranevecenans
Hedysarum boreale, Nutt.... ...
Vicia Americana, Muhl...........
Lathyrus maritimus, Bigel. ... .cocvuveeenainieinaones.
5, palustris, LR
L ochroletiets; HOOK tas sia vk ciaisavaiae neiam

Moose |Rupert | James”
River. | River. | Bay.
- #
*
5
* e i
* *
* *
25
*
B
=
* *
%
X
* *
#*
*
% %
*
*.-
* *
*
5% X%
* *
*
*
b *
-
* *
25
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.
Moose | Rupert | James’
River. | River. | Bay.
Rosacez. . |
|
Prunus Pennsylvanica, Linn..... .coeeevennnes Shse eas iecy w4
s IR BT TR LA TTATL o« 6.5 v .a'e o 5.armia smitn. aje us/em, o )n 5105 97418 I
L T L SO S & %
eillia opulifolia, Benth. & Hook .....covvvn ivnnnnnnns| &
Hubas Chamemorus, Linmn ..coceeesssse dess ssnnss sasass = = >
¢ arcticus, Linn.. ... * -

& L var. grandiflorus, Ledeb....c. covaesenn. i 5

S e e T S S S e~ % 5 .

€ BtrIgosus, MX..o.0ivorciii oot aiis cananeiaisnans < % o
Dryas octopetala, Linn., var integrifolia, Cham. & Sch....| .
Geum macrophyllum, T A i N - %

g atrictiim, Ait. ..... i N %

B R BRI T oo v oin o s s s /s simass «oanssasisuse cenenel % % |
Sibbaldia procumbens, Linn. ...ce. coeveneveeonns ] i *
Fragaria Virginiana, Duchesne.............. vevest| Tl ™

" vesca, Lmn‘ * |
PotentlllaNorveglca., BN o0 S e donbivesnnnvaizassisansmoil o ¥ = : .

RN I ABICH, . FANTE < oo o vnicassss sonsnmenvsas \ A0 o) 3.
¥ maculata, Pour...ceocoisceccecoces vesnenvans] | [

2 R AL P PHTYRI S o «s's oo e niasismdwe o' o b waie] | T

B RN BCOD) e otn s - s wivs B slalia's el e o M

u PRI ORR AT o o viossia s 0 i pivsisiaisd s mmammaaal " i % %

L P TR I LR, fo ey d /s Pemiaras o mieaitatsiemaen . | = &

5 T T e s S AR T ST B 8 1 o,

~ ISR AR BIARAGT. < o cvoiicave savana soninsll g * =
S T e A OO I B ( £
R enERn A, DO, .. oo vess sanonssnin sssasaassesnls | %
Amelanchier Canadensis, T. & G., var. oblonglfoha,T & GI %o |

= var. oluxocarpa,T LA SR I
SAXIFRAGACEF. g
Saxifraga tricuspidata, Retz...... .....ccovuvvenn. o~

& BIEOIAeSE, TADN. - cece iecvese voanns £ A A R i Lk

b T R B T P %
Mitella nuda, Linn..... * o
Farnanss palustris, LinD..cceeevevese socans SR s s % % %

¥ Kotzebuei, Cham. & Schlecht ...oe0vuunonn.. o
Ribes oxycanthmdes Linn..... FEARSN - % .

LR YRR TEOTI. % «iv o & wasion o s 46 sa ale olaia s oaai s RN *

L AT N R e e N RS

R REeera i, T Her. o . ccavceve vosianininis i dovin : ¥

|
DROSERACEX.
R A 011, LTI . - cyous swes davnan susess seessn S iRires

N intermedia, Drev. & Hayne, var. Americana, DC.| *

]
HALORAGEE. :
Hippuris vulgaris, Linn............. e e e e Sl ¢ e s . X -
ONAGRACRE.
Epilobium angustifoliom, Linn. ........ % -, -
s AT BT I B 5 v o PR e e O ot i

)
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Epilobium tetragonum, Linn ....e.ceceoreeeenecand .. wavie

£ palustre, Linn., var. lineare, Gray....... oRREE

(Enothera biennis, Linn......ccovevevunnan.. oiais volo i

(Crnge ey N Ot eh. AUTNRNTY f Ao 00 £ amn o oes no s cne S A S
UMBELLIFBRE,

Sanicula Marilandica, Linn......... e e o et

Cicuta maculata, Linn. .....cocvv. ...

¢ bulbifera; Linn..... .. SR i

Sium cicutefolium,Gmelin. .............. .. el e el e

Archangelica atropurpurea, Hoffm............. oo ST o

Heraeleurn lanatum; Mg .o ot io oo et vensuilsads ROt
ARALIACHT.

Aralig hispida; Venti.c oo acai iaaeaains cosesnitiaati
O b (e e U B RE b0 doa 08 SODaNT B0 HE0 A S0 s 55

CORNACE®.

Cornus Canadensis, Linn........

¢ sericea, LiNN. cocee coacnaccss cave A e O
S Wstolonifera il SR DU M o A
CAPRIFOLIACEZL.
Sambucus racemosa; Linn. .c...-veveceevressnene s
Viburnum paucifiorum, Pylaie....... .......... ... .n. .
Linnea borealis, (RronoNia -/ -zl s/ adisi=sla nsoinicte e
Lonicera ceerulea, Linn. c.coueovve vevunecens ..

& involucrata, Banks.. e aiasa e
Diervilla trifida, Mcench..... ...... .... e
RusIAcE .

Galium asprellum, NX. ool s siatels Sl slee ey = v
L e 0000y BT 000000 noEb 0 58 Do oD &

g 2810y gRITE L ] B ot e AR AN R St i B S

. boreale Iimn e ta e o et oA e e

CoMrosITas.

Eupatorium purpureum, Linn ....ceo coveee savive sonnss
Solidago lanceolata, Linn....ccccceee ... .. NS o
£ Canadensis, NN ..o sessic cnainsis ela e e e TS

te bicolor, Linn., var. concolor; T. & G.............

“ UHRIN 0S8, NG e a o i o o e eie e R eiats OO0 -

€ macrophylla, Pursh. .......... ....... Tatuiete) st

4 humilis ERurshe e S
Aster Tindleyanue L GG i i siealaa/ags Snie/=n it
¢ puniceus, Linn...... .... o T I e B s o

O TR TR NI S oo A DS A B0 5 o oA BaDaN Gone BChOE

“  umbellatus, Mill., var.... .... s e S e R

1 T2 £ (6] 7. TS i 8 o SO DB I8 0 o A G o th 4800 0500

G MaCrophVIIS, TLITN e eeive s vl ain'a  ustennis loistie e TR

S8 levag, lnne s de e 5 OO0 T oS Ss A uisutn alatelaTy

Moose
River.

* ik

ek

Rupert
River.

% sk
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5

% koo
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James’

Moose | Rupert
Bay.

River. | River,

ISR BVERODITOLOR, M. osi o0 oo veimsvaions o oe sanvns| %
o R R e S S R R

e

“  Philadelphicus, Linn....... Siah s 2ss o teesawells ¥
¥ uniflorus, Linn......... Eiy
& acris, L., var, Droeba(hensm Blytt ........... oo * |t
Antennaria plantagmlfoha, 15 005 g S SRR T el o SO
5 IR GIETION . . o o'v - e ain 'ela oaisania s sianieininaie | =
% Carpathica, R. Br...........cooviiiiii i [l
Anaphalis margaritacea, Benth. & Hook.......ocooovvnn| 4 |
Bidens frondosa, Linn. ...... .. AR Lot A XBLog 107 MRl o o
O O SR R A S SRR e I e . A
Achillea Millefolium, Blanh e Vit canne - O dent % % "%
Chrysanthemum arcticum, Linn.........coc0 coviennnas %
Matricaria inodora, L., var. nana, Hook. ccvove vnve vennnn
Tanacetum Huronense, Nutt................o ... ...
Artemisia borealis, Pall.... .. 0 ey
* Canadensis, Mx...... *
BRI ER. CIPRY - oo s v vv e o aalbioss vascan asosos * %
s BRI YR c2vie oo rm sinns naasisbiass e 20
' Senemoa.ureus, 11557 QU WIS
) “  var. obovatus, T. & G........ SAE AN |
g “ nar. Balsamltae, A A 2 o TSR M S ST %
B R O A IICH, TR . o o aouiv s sloiajsiins e sioae ¢ s s -
Cnicus muticus, Pursh. ...... ........... S AR T %
Shaentinm mmbellatum, LiDn...cees ssvs cecscosciions sose] %
5 L DI S SR S ea ST G N O *
Taraxacum officinale, Web var, lividum, Koch......... 2
“ var. alplnum Koeh . aacnivaossmns %
R an dancODhen, GIaY icve - ov oo sonaes dotess sovoneve] % v
_ Prenanthes alba, Linn............ e =
, s racemosa, Mx......covevnenen.nn. Wace eisien fes <
H LosELiAcEE.
' Lobelig Dortmanna, TinN.ccoes ccoivsova, oinee .
' BRI TR LUATIE /o iaa T ow awiws 5 05600 00 minin s w0as aminn vio
CAMPANULACER.
Campa.nula rotundifolig, TIDM .o ox «omies oo S e z 4 &
& var. ar(-tlca. U0 1T P VR SRR W
VACCINIACEZ.
Vaccmmm Canadense, KAl 6. ss csadiieslases el -
Pennsylvanicum, Lam..... A ¥y ViR b b %
i U U s T 53 s - SR RO S R e ; 1 .
5 Oxycoccus, 51 W PO R A R O et 2 % 5
& macrocar,.um, Ait...... ;, - %
Chiogenes hispidula, Torr. & Gray......... % i
EricacEx.
Arctostaphvlosalpma PR e b "
Uva-ursi, Sprenu' ....... - s 4
Cassandra caljculata,Don............................. i
L e T T D a e AR B S e e e e 3 i
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Moose | Rupert | James’
River. | River. | Bay.
Andromeda polifolia, Linn. ceeeee cvvvenonn Slemata s aural e s e % .
Kalmia augustifolia, Tinn. s.sajssie s sessee v sttt £ o, e
i glanca, Al cueaeoe oo enies % % %
1576 (v an 1B b vn) T30 eat, AWl is o 500 aoo Qi mona0 a6 6a0 0 000065 060k % %
Pyrola minor, Linns .« loe. (soelss slstselslsisis steisisiatulsicseteieifets %
L e Rt bate b a0 0L Ao O e e DS A DS SO0En % % £z
‘“  rotundifolia, Linn., var. asarifolia, Hook. ...... .. kS ¥ o
g€ i var- pnmila, Heok: s te oo ooty 5 .
Moneser nniflora, (GTay ves oo vicie) fassate sin/alelsratnie v s s/als oie % %
Chimaphila umbellata, Nutt. .....ccociiaeinnins sorene| =
Monotropa uniflora, LInm. ...sc cseeiicee soeisicnssisnsesaen %
PLUMBAGINACEZE.
*
Armeria vulgaris, Willd. ...... Ao
PRIMULACEZE.
Primula Mistassinica, Mx........... e 5 %
S Bl AU S e B B GG 0me0 b A a0 De e SO o 5 X 4
Trientalis Americana, Pursh........... ..o ennlll o .
Steironema ciliatum, Raf............... *
iysimachia Strcta  ATLG Totcelaveons dameiocie sioasalanunnai: * *
A thyrsiflora MILIRn.. 0o e oo e - ot et =
OLBEACBZE.
Fraxinus sambucifolia, Lam. ..ccc.cvviiuiiveonrenncans :
A POCYNACEZE.
|
. |
Apocynum androsemifolium, Linn. ...... ..oconvan.. .? ;
(GENTIANACEZE. !
1 = |
Gentiana serrata, GUNDeT: St Sl e e s it SR , : . &,
& Amarella, Linn., var. acuta, Hook., f..... .... < % 5 $
Pleurogyne rotata, Griseb.. .... o8l e ntalvie Yalotela e mijatelole -
Halenia deflexa, Griseb .............
Mevyanthes trifohata, Tiinn: = oo cuoh oo ot Lo : *
BORRAGINACEE. .
|
Mertensia maritima, Don................. ACSIOE Seee ; o
L panieilata; Don- e oot e s
SCROPHULARTACEZE. .
Mimulus ringens, Linn.... ........... <loiuiareie ohatels (aimiaio ks R %
Veronica Americana, Schwein............. o Folaretuln areTe ferot < Ol S -
0 scntellata, laRne e st el it Giah aboimia e letal] IR 4
“  alpina, Linn....... .. Vs s e %
L peregring, MINIee shlcll e sl iatieauts sanaise sl & o
Castilleia pallida, Kunth, var. septentrionalis, Gray ..... x
Ruphrasia officInalin, LiHInL s <« - vieieiss sisisiasaislaessnnsias A b
Bartsia alping, Liniie s ceeiseseia aaalats's s aeateantals st ius/sales
Pedicularis Greenlandica, Retz. ccoees ceveve conannveeane .

S S I
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Moose | Rupert | James'
River. | River. | Bay.
Pedicularis Lapponica, Linn...... ...... ..., e et .
1 palustris, Linn., var. Wlassowana. Bunge S = =
» Canadens:s,Lmn.......... R o AR "
e flammea, Linn...... et e e Malnia aes Ve fafe T a e .
= birsnta, Linn.............. 5
Banthas Crista-galll, 1Inn ...... ccvvsecavenn soensse.| % " »
Melampyrum Americanum, MX....oo oo in .. bl =
LENTIBULARIACRA.
Utricularia vulgaris, Linn................ SR R * %
& intermedia, Hayne........... S [ A 3 ik s -
RN NHIPATIS, LN .. .cvu canaes snsona vaseds sasans * % -
Lapiar..
Mentha Canadensis. Linn. ......ccc0 ciienaan. PRI B . "
i
ar. «labrata Benth ...... S T %
Lycopus sinuatus, Ell............... my e et alberg o svater s s | “ 3
Dracocephalum parviflornm, Nutt...... ccoceeiuiiannal]| & :
Sentallaria Iateriflora, Innn ... cov sasasasoss vasans oans % & a
3 galericulata, Linn......... ... it 2 3 ]
Brunella vulgaris, Linn.... ................ Bkl e e & ces % %
EERER PN ERIERETIR, AN -« o cnosoeearaavasssavore vacasans - % -
PLANTAGINACEE.
Plan‘t‘agom;a_lor,Lu‘lrn.... ........ ialpiotidie dwaiaisiamat udenloimanl | % 5
BRI, TOIT »'-« osde vansvane sranve soeaes neas .
CHENOPODIACEE.
Chenopodium capitatum, Benth & Hook .......... ...... E "
PoLyGoxNacexE.
Polygonum amphibium, Linn...... ....coieeeiinin i, p o
i lapathifolium, Ait, zar. incanum, Koch ..... - >
" viviparom, Linn. .cceee0eenne Ewwevane savaten] % -
i ehirader N, o, LR M M . % 2
Hameaaalicioling, WeIniIh .« .use i soesveissimnes e 3
e erpailatus, Tinn: oo s e e L
ELEAGNACEE. ‘
Eleagnus argentea, Pursh...........ocooiiiiin cesen| My -
Shepherdia Canadensis, Nutt........ 2l e s B et -
SANTALACEE. |
|
Comandra hivida, RICHAYEBON o s viine soniansmsionasss - 4
AL umbellata, Nutt.......... i
URTICACEAE. '
e e, All. .o-cecdoacianriiosss e e AT o R &
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\
| Moose | Rupert | James’
River. | River. | Bay.
I
MYRICACEE.
: : |
Myrica Gale, Linn. cocoveverernns vininnneeniiin e on| o i .
CuPULIFER ..
Betula lenta, Linn............. N e SESG S 6 ]
deiliitea T Mo, i s R s N L a %
5 papynfela, Mx. * * s
i pumlla,Llnn..................... ........... & i %
“ glandulosa, Mx. T e L e e o 2 g & M
Alnus incana, Willd............. O RGO R ; . -
SaEvinidig IDE e ARDEES G AR ST S Sfereldaiats % %
SALICACEZ. ‘ | l
| l
Salix candida, Willd....... GO S D O S GBS ST o sl el R
“ desertorum, Rich .. ---... .. e o Lttt L »
“ myrtilloides, Linn........ sla) tleraiaralol eluiata koot e e Somse | 3
Siolanca. Einn i, e tr s et el Sl e, St el
SR discelory Muhle: S oo o e e e i s e i
S varetlen; IRITBY, Fiis o e tutale Je e hohainTets e avals oonele i
‘e cordata s MuRIR e s o e e ceeenl  a
“  herbacea, LiDN.... cccceor s coutauunnnananaanans ., | x
“ lucida, Willd.... .. O L & R A A G O A >
S restrata iR ich e o A *
58 reticulata; TN Caes e = ot o 5es ) o a6 o) =lete o e s *
‘“ lanata, Linn., var. Macouniana, Bebb. 4 S ot %
Populus tremuloides, Mx. ... ... -.... Tl S MAGEG L 2 .
42 balsamifera, Einnke R O DO A R S et - %
EMPBETRACEE.
Empetrum nigrum, Linn. ..... -
CONIFERZ.
Juniperus communis, Linn., var. alpina, Gaud........... 4
: Sabina, Linn., var. procumbens, Pursh. . ...... :
Pinus Banksiana, Lambert... A ke A O B B et A1 | e o
Picea nigra, Link...... .... 06 SODOADIDOCHES e SO *
¢ alba, Link., ko 526555 Gk S R | Sses RN &
Abies balsamea, Miller ...... ...... O AR LB [ Vi 5
Larix Americana, Mx. .. coceeceen sanaon oo anoesan o -l -
HYDROCHARIDACEA |
|
Elodea Canadense, Planchon. ...... ............ el |
l i
ORCHIDACE . [ i
Liparis Loeselii, Rich...--. .c.ov0.... cata clsmiw s oime aty wiaisnl| ACCR '
Calypso borealis, Salisb.................. 8IS0 S S : * | %
Microstylis ophioglossoides, Nutt.......... v eeesse aneeva [ i
Carallorhiza imuata R B r e Tt e e D st S r R SO [
Listera cordata, R. Br........... o S 8 Y O O 0 1 vomnd b R
U convallarioldes, INULE e st siatalateicisla aletale cn o iotorars oo
Spiranthes Romanzoviana, Chamisso. sesess covuvsvennn I
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Moose | Rupert | James’
River. | River. | Bay.

Sondyerg repens, B. Br.. ... ..cc cosesssariaonoess * *

Calopogon pulchellus, R. Tl e -

Pogonia ophioglossoides, Ker...... ....oovvvvuervniinnnn.

Grehis rotnndifolia, Gray ...- ccccco cosneasresans Hareleten - % L5

Habenaria dilatata, Gray...... S e e s st - %

A Lo Lt R A S R Sk » o %

3 Obtusata; Ric}.l taeasere sesets .OBUEVees sans % % %

& RO T & Gonsse oo voninmanosee re %

(‘yprlpedlum acau]e, T P L SR et aTo et e et s et ol . "
pubescens, Swartz. o O e Sk N T - -
IRIDACEE.
e T T B R S it AN & i * ¢
Sisyrinchium mucronatum, BE Tl T ey, * .
Lirtiacea.
Streptopus amplexifolius, DC...... aaan e TR e ‘ *

L BORBOE) WX 0. oaovianie O S . e
Smilacina ste]]ata, BlORT - ol ey vees s e s o iaais sbnass % v %

*  racemosa, Desf..............cc00000 A )

& trifolis, Desf. <. cov ccune. e %
Maianthemum Canadense, Desf......... e S aniels i g 0
Allinm Sheenoprasum, Linn., ... ... A s lainalan * * %
dilnya Philadelphicum, 1NN cc.ee voccioesns casosasoas
Honeldin boreahs, Wahlenb...... «-cceccocnconesciones : 5 * %

™ glutinosa, Willd.......c.caoononn e S % *
Clintonia borealis, Raf. ...... oy RN o S MRS S AR i -
JUNCACE.E.
Juncus filiformis, Linn.... .. % EE R G R - beie e ns % %
LR B R O A A A e AR R *
i Balticus l)etha.rd var. lit torahs Lnoelm ..... p %
b triglumis, Linn......... T T et Y &
s IR WValld .o e s R R s | R %
€ bufonius, ITY8 5% ¢ N ot s o B e St s S Pele A
" alpinus, Villars, var. insignis, Fries............. x
5 T G T L R R O R e x
e Canadensls 15 Gray, var. ooarctatus, Engelm.... »
Luzula spadicea, DC N e R R e e -
spicata, Desy. . S A TACE O D *
“ comosa, I\Iever.. ............. *
i BB NVGWERE ., Fa s aie/a. 1loist 51015 a oo el e ot %
L I b R L g G .
Spa,ruanlum simplex, ST RO e “
afline, Schnitzlein. «o.vee vuen. ST R ;
o hyperboreum Laest, var. Americanum, Beeby. -
AROIDRE.
‘Calla palustris. Linn. .. ... S T DOLR PO S & 4
Acorus Calamus, Linn.......... ST e IZ IS e iy e
ALISMACER,
Ahsma. Plantago, Linn., var. Americanum, Gray...... ool
gev,{.{ltta.rla\:J'.'arlabllls,Enoe]m OAT S e waiam@s ki msiis Sn W natae at e, o5 3
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Moose | Rupert |James’
i River. | Bay.

River.

NATADACEZ.
Trwloulun maritimum, Linn..... el R R S g
s var. elatum, Gray...... ....

rufescens, Schreeder. ... .. elots et

Potamogeton NATANS, ILITIR Selalssr e e e R a S e

& ampllfolms, Tuck. . OO PE D L, S e
« gramineus, Linn., var. grarmmfohus Fries. -
“ “ var. laeterophyllus, Fries. .... .o
S praelongus, Wulfen............. s 0 D O
% perfoliatus, Linn....... SO00 BTUG0E HE GE an
& zosterifolius | Schumisiee s cetce e o tiie: ot
& PANCIOTHS, sl e S e s
b puSillEs: s Tamn e e e et el e
i yutilans;iWelfeans s ot g et T s
o marinus, Linn........ .. Shalatis ke e o Tu e e Srete s
ot pectinatus, Linn...... ... 850 HB0G00 GOna B S
£ BobbInEl QakKes i o et st O

Naias flexilis; Rostkiide Schmidt.: < neoe il o St

ERIOCAULONACRE.
Eriocaulon septangulare, With......... s et (oA AT |
CYPERACEAE.

Eleocharis palustris, R. Br..... i R O 500
L tenuis, Schultes. ...... ...... T e T s e
£ X TR R S ] 0 1B P i i A ot ol B S GE ot

Seirpus caespitosus, Linn...... ..... OO0 s O Dis it o

“  sylvaticus, Linn., var. dlgynus Boeckl .cosscene :
Erlophorum cyperinum, T e e e e
alpinum, Linn...... S e A
) vaginatum, Linn............ R T 2, £
i capitatum TEORE! s el ot L IS S o
& polystaehyon AL e ooy e it e Savsre s
Carex MATAING THEIES Al e e bz e ol = e el S ol o
pauciflora, L1ghtf ...............................
“  microglochin, Wahl. .......... P I Rl A

¥ polytrichoides, Muhl..... e T SR B R

&l

teretiuscula, Good.............
SO stipata, NI R S e e
4 chordorhiza, Ehrh....ccceua ...,

0 tenelln, SehkL L ELE e .
i canescens, LIND:«.cououucneane..- BT R Y e
3 . var. vulgaris, Bailey.-............. ..
“  echinata, Murray, var. microstachys, Boeck..

N scopaTiasSehkS b o dol= i eloo e D S D IARO
4 straminea, Schk...... 5600 0 5B 00E D oo eaH G5 55 cerse
% 15356 depah s, N8 sl leaont Banton 0000 GonuoCaoLs 00
5 atrata, Linn.... ..... S P VT S S S O S OD0 SO
“  alpina, Swartz...... i rage ol e T 18 570 e Tae el e e i ket
£ AT e N T S o e = e e aals e 1= o Al e P
*  (Ederi, Retz....cs«ox- SO0 GG AN e :
8 A I DTN . (e e eraie here h T o fat o o e e S GG
¢ aquatilis, Wahl. csee cocaan veeriasnnrcannnene oo
[13

lenticularis, Mx..

44 B BEE sESETE s sEE FEREEE & oaow

................

£

e

*

COE S

*

#*

EEE R

® ok ok K

*
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Moose | Rupert | James’
River. | River. | Bay.
-+ i aeVITller. o v s s e mines e i o <l -
¢ Magellanica, Lamarck.......... R ot e e e olnce
L R P
s lmens, EInn . .....c.... Bl mlaie s 8 ol ks oo, el 5 o 5 0's i
“  vaginata, Tausch..... SO A o uesie e e umes sesinne 2 %
N eoReInng. B Br. . covs v iovssonn.. .
*  arctata, Boott, var. Faxoni, Bailey. ...cccceeee...
ST T R A O A
ke capillaris, Linn. ..... e P e B e e el (e kst e el oia i o
S EaIs, W. Ourtia...... ... T e s A 1 KS
B B ETRIRAR, USITY - oo os 0 vs cassisnns hnmatanaes s s ;
L IanREInosa, MX. .cc.coco0veee. AL, |
s R AN, CBooek]. oo o ion namnio s ivasses @ ovatse |
“ aligesperma, Mx ......... S, it R o b Sere
S mmbams, Mx........ I e g e e e
RN, LTI - <« 2 ncnnviv svies smesne wan .
S i AR o) S O P O AR PR
“  rostrata, With.... ...... e Tt [ »
% % var. reticulata, Bailey........ oo Siemgnie i - =
“  monile, Tuck.............. STl cessrcesune| g ;
R POETOTHE SehW . voveioit cnoas RS S ‘ \
GRAMINEZF. [
Beckmania eruceformis, Host, var. unitlorus, Scrib..... | | % ‘ *
Panicum dichotomum, Linn......cc..coeniuian.... ]
Hierochloa alpina, Reem. & Schultz. ...... ....... RS ' |
= Borealis, Roem. & Schultz. .........ccou00e. i *
Alopecurus alpinus, Smith. .... .ccoee coeeveeeenceonnns .| A
# geniculatus, Linn., var. aristulatus, Munro. .. |
Stipa Richardsonii, Link........ oty o g S S 0y
Oryzopsis asperifolia, Mx............. SO o A A g |
Muhlenbergia glomerata, Trin. -e..o.vvveiinnennnnn.n.. FERSRCLR) [y
Phleum alpinum, Linn. ...... .... D SR e s o ‘ %
Agrostis scabra, Willd................. .. ... gom il % 5
PR RGN RN . s o= s ca s son o s wairsois snbainsas ool o I = |
Deyeuxia Canadensis, Hooker.... seceee coviervannnnnnns| o | 8
5 T T it ) e NP ERR M -
“ L N S A S RS Bneastit | 2.
" RIS M ACONN . <o ve sane vonsessyassssas | [ S
Deschampsia atropurpurea, Scheele..... .....cooon ... .. oz
s 1 A0 DO, VABOY < e e viman sis o0 %
= caespitosa, Beauv............. S e . A -
% " var. maritima, Vasey....... .... »:
i alba, Reem. & Schultz. ...... T A L ’ :
Trisetum subspicatum, Beauv. var. molle, Gray. ... ...
Eatonia Pennsylvanica, Gray .coseec.veccive.nens cannn. Phoati
Catabrosa aquatica, Beauv........... 0 alty et e o g 2 3
Poa alpina, Linn...... ..... =St U B TR i S Rl R ' %
PR BT AIEH - .. «'s nx o0 vmiesos o nainsioenss i X
D A R e L R AT A oy
“  pratensis, Linn. ... o e o T e s iR [ =
Glyceria arundinacea, Kunth.......... ...... i T i g
£ Canadensis, Trin.. ..... o LIt Sl g A *
- fluitans. R. Br.... ... Bl 5 Ch e s el el
o gaartima, Wahl.. s cucacaaesian sas o sebis s :
yo BOnCER, TR bl o aiio s vaisisninie 45 wmbin s o s siosn &

Festuca ovina, Linn., var. brevifolia, Watson............




T4 0 GEOLOGICAL SURVEY OF CANADA,

Moose | Rupert |Jam es’
River. | River. | Bay.
Bromus ciliatus, Linn...... .. e e I e - % 9
Agropyrum tenerum, Vasey...... .... e lamaana el S <
Hordeum jubatum, Linn. ...c.cec coeeensevacrinnncancann,s 5 %
Elymus mollis, Trin. cceeue..... oG G c
EQUISETACE .
Equisetum arvense, Linn ...... .esee.cnn... T CaTG . o
: palustye; imme - s e - %
'3 seirpoides, Mx. .t L imt it s 5
Frrices.
Polypodium vulgare, Lmn..... .c........ ale ol Sa aatato slo e e o
Pellseal oracilis; F 00K <k ks oree ol etiniesieals ey ot aie eI 5
Pteris aquilina, Linn..... ....... SN O S e S BB 6 5
Asplenium viride, Hudson. .- .. T A R e B e - >
£ Bilix-feemina, Bernh s e . i 5
Pheoopterls Dryopteris, I'eé.... ...... SO0 OB A D SO % %
CalcATea R B s e e S Sae e e e o .
Aspidium spinulosum var. d1latatum Grav ...... crenens » =
Onoclea sensibilis, Linn. ..... e o I e ool (R %
Cystopleris fracihis, Bornh - e v s is sk mia srae s ool aatonts % o
= IOD AT IS BTTIIC ele.o15) = alarals allalela e/siatate(s ol s Re lvole &
Woodsia Ilvensis, R, Br.......... = -
z glabella, R. Br...... 5 %
Osmunda regalis, Linn.. .:voeecloosonsss “ *
i Claytoniana, Linn............. O T S s *
Botrychium Lunaria, Swartz.........coeevveiinvnn s . - -
e Virginicum, Swartz.......... SEHCD DEA o - ) s
L ternatum Swartz, var. lunarlmdes, Willd... *
Lxcoropiacex.
Ly copodlum annotinum; Linn- . .ccuee s=-0- s eesese tesaes % % *
dendroideum, Mx...... s hsion Noohroous o - = =
& clavatum, TahDLY L T ST S S . i 5 &
s complanatum, Linn..... A AS Seana a8 B rotels S G %
L sabimaefoliumm s WVl e e e e e ey i
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APPENDIX IIL

List orF DiurNAL LEPIDOPTERA AND COLEOPTERA

Collected by Mr. J. 8. Correr at Moose Factory in 1888, and by Mr. J. M. Macoux

on the south coast and islands of James Bay in 1887. Determined by
Mr. Jas. Frercaer, Dominion Entomologist.

DiveNAL LEPIDOPTERA TAKEN AT Moosr FAcTORY.

Papilo Turnus, 1.. (8 specimens.) 16 June-16 July.

Pieris Napi, Esp., winter form Oleracea-hiemalis, Har. (12 specimens.)
11-18 June.

Pieris Rapw, L. (2 specimens.) 17-24 August.

Colias Scudderii, Reak. 17 August,

Colias Nastes. Bd. No particulars.

Argynnis Polaris, Bd. 18 June.

Phyciodes Tharos, Dru. winter form Marcia, Kdw. 31 August.

Grapta Progne, Cram. 18 June.

Vanessa Antiopa, 1.. (2 specimens.) 11 June.

Vanessa Milberti, God’t. (3 specimens.) 18-20 June.

Pyrameis Atalanta, L. (17 specimens.) 6-19 June.

Limenitis Arthemis, Dru., var. Lamina, Fab.

Canonympha Inornata, Edw. (3 specimens.) 31 August.

Lyeena Pseudargiolus, Bl., winter form Lucia. Kirby. (3 specimens.)
25 June.

(COLEOPTERA TAKEN ON THE SOUTH COAST AND ISLANDS OF
JamMEs Bay.

Cicindela 12-guttata, Dejean. Acmueeops proteus, Kirby.
Calosoma frigidum, Kirby. Leptura chrysocoma, Kirby.
Chleenius sericeus, Forster. Monohammus scutellatus, Say.
Silpha Lapponica, Hlist. Orsodachna atra, Ahr,
Dicerca divaricata, Say. Adoxus vitis, 1.

. Buprestis maculiventris, Say. - Lana Lapponica, L.

- Asemum mastum, Haldeman. Lina scripta, Fabricius,
Criocephalus obsoletus, Randall. G'onioctena pallida, 1.
Aylotrechus undulatus, Say. Upis ceramboides, 1..

Rhagium lineatum, Olivier. Lepyrus colon, 1.

Pachyta liturata, Kirby.



APPENDIX III.

Nores ox THE BREEDING HABITS OF CERTAIN MAMMALS, FROM

PERSONAL OBSERVATIONS AND ENQUIRIES FROM INDIANS.

By Mr. Mires Seexcer, Fort George, Hudson Bay.

Rangifer Groenlandicus, L. Barren Ground Caribou.
These animals mate about the end of October, and the calves, one or

two in number, are born about 1st July. The young at birth are
the size of a small calf, red and white in color, very active, with
open eyes. The female suckles the young for a period of two
months,

Lynx Canadensis, Geoftroy. Canada Lynx.
The season of heat occurs about 1st March, when coition takes

place as in dogs. The young, one to three in number, are born
in holes lined with grass and moss. At time of birth they are
slightly larger than the common adult red squirrel, of a grey
color, helpless, with closed eyes. They are suckled by the female
for three months, the male assisting in rearing them.

Clanis lupus occidentalis, Richardson. Wolf.
Coition dog-like. It takes place about the middle of March, and the

young, one to five in number, are born about the middle of June,
in holes or under rocks. The young, when born, are about the
size of an Esquimaux or Newfoundland pup, grey in color, with
closed eyes and helpless. They are suckled for two months after
birth by the female, who is assisted by the male in rearing them.

Vulpes lagopus, L. White or Arctic Fox.
These animals pair about the 1st March, and the young are born about

the end of June. From one to seven are produced at a litter in
holes under rocks. At time of birth they are somewhat larger
than a squirrel, light grey in color, helpless, with closed eyes. The
female suckles the young for two months, and is assisted by the
male in rearing them.
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Gulo luscus (L.), Sabine, Wolverine.

The wolverine mates about the middle of March, coition being dog-
like. The young, one to three in number, are born about the
middle of June. At birth they are about the size of an Esquimaux
pup, reddish brown in color, helpless, with closed eyes. They are
born in holes and under rocks, and are suckled for two months,
The male assists in rearing the young.

Mustela Americana, Turton. Marten.

Coition is dog-like. It occurs about the 1st March, and the young
are born, about the end of April, in holes, in rotten trees, lined with
grass and moss. From one to five are produced at a birth, when
they are the size of a new-born kitten, brown and black in color,
helpless, with closed eyes. The female suckles the young for a
period of five weeks, and is unassisted by the male in rearing
them. Sometimes the female gives birth in a burrow in the
ground.

Putorius vison, Brisson. Mink.

Coition dog-like. It takes place towards the end of February, and the
young, one to three in number, are born about 1st May. At time
of birth they are the size of a small mouse, very black in color,
helpless, with eyes closed. The female makes a nest in a hole
lined with grass, and suckles the young for six weeks. The male
does not assist in rearing the young.

Mephitis mephitica, Shaw. Skunk.

Coition 1s dog-like, and takes place about Ist October. The young,
one to three in number, are born in holes about 1st May. At time
of birth they are the size of a large mouse, light brown in color,
helpless, and eyes closed. The female suckles them for six weeks,
The male does not assist in rearing the young.

Latra Canadens's, Turton. Otter.

Coition dog-like. [t takes place towards the end of February, and the
young, one to three in number, are born, about 1st May, in holes,
lined with grass. When born they are the size of a small squirrel,
very black in color, helpless, with closed eyes. The female suckles
them for six weeks, and is unassisted by the male.

{
’

Ursus Americanus, Pallas. Black Bear.

The period of heat occurs at the 1st of June, when coition takes
place as in dogs. The young, one to three in number, are born
at the end of October, in holes under rocks, lined with brush,
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grass and moss. At the time of birth the cubs are the size of a
squirrel, black in color, quite helpless, with closed eyes. They
are suckled for five months, the male assists in rearing the young.

Thalassarctos maritimus, Linn, White Bear.

Coition, which is dog-like, takes place about the middle of April, and
the young, from one to three in number, are born in holes under
rocks lined with brush, grass, and moss, towards the end of October.
At time of birth they are the size of a large rat, white in color,
helpless, and with closed eyes. They are suckled for five months,
the male assisting in rearing them.

Fiber zibethicus, 1.. Muskrat.

This animal mates about the middle of May, coition being cat-like,
and the young, from one to six in number, are born about the
middle of June. At time of birth they are the size of a small
mouse, light brown in color, helpless, with closed eyes. The nest
is built in a house or lodge, made of sticks and mud, in shallow
ponds or quiet streams, and is lined with grass and moss. The
female suckles the young for three weeks, and is assisted by the
male in rearing them. The muskrat breeds twice subsequent to
the first birth during the summer.

Erethizon dorsatus, 1..  Canada Porcupine.

Coition, which is cat-like, takes place about 1st October, and the
young one is born unsheltered at the end of April. When born
it is the size of a small rat, black in color, active, with open
eyes. The female suckles it for two weeks, and is unassisted by
the male in rearing it.

Castor fiber, L. Beaver.
At the end of February coition, which is cat-like, takes place, and the
young, from one to nine in number, are born about the 1st June,

in a house lined with brush and grass. They are then the size of
a rat, light brown in color, helpless, with closed eyes. The female

suckles the young for six weeks, and is assisted by the male in
rearing them.

Arctomys monax, L. Woodchuck, Wenusk.
Coition, which is cat-like, takes place about the middle of October,
and the young, from one to ten in number are born about the 1lst
May. At time of birth they are the size of a large mouse, yellow-
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brown in color, helpless, with eyes closed. The nest is in a hole
lined with grass. The female suckles the young for six weeks, and
is assisted in rearing them by the male.

Delphinapterus catadon, L.  White Porpoise.

Coition takes place under water. The two animals, with a noise as
if they were rubbing hard against each other, rise to the water
until nearly the whole body is visible, then come in sudden con-
tact, and fall asunder. The time of mating is about the middle of
June, and the young, one to two in number, are born towards the
end of Juiy, when they are from two to four feet long, of a lead
color, very active, with open eyes. The female suckles them for
at least three months.



GEOLOGICAL SURVEY OF CANADA.

803

‘i 8 p g8 sleMoYs Jysiy ASHOIDA () 'S GRRIBI NIt L Sl RO RER G S IR (OB i, S e e Eui s St cninta o 3o o
ﬂ..umuoaoam Emmam "J8BOI0AQ) S 01 | 1 | gl || 9887 .H.MS..__ [ eunpl ,, e Sl
ooty suben| a0 S loc|o 0 £6°83 00°6 |18 o % - a_mzww@ns%
. < nw CRCRCH O . . . {3 "
.mh@.&.oﬂ—m hwﬁ_ﬁ.—..nr.b .—,Qﬁﬂn—ﬂw h.ﬂmo.m m QH I S 28 84 w n—cc (4 16 " n.adbww Jo m..dam.
Y Sunmp sromoys Jysiy SEoo_umza .wu g m .J AL mm_umW .M”wmm.m_ _wm 7 : ! adBll0q Foy]
; ‘m d g 9m pairaln| *Spnoro pe | ‘0 _ W | 1618 4 ’ 4y /
.E.,:.an.wﬁ._ww:ahw .ma%&crmwﬂua::mae .w_ wa 7 ‘N _ 4 y u mm...mm Em _._o._m (7 ._ub_.mw_n__mEE_E adujlo oy
LU S R e e s R R R e f
..wm%h%_wv WWM_wwwwm .H_d,mtc o m& w m m mm: g _ wm 85 Mm%m mw A CER SRR RS oIqIBUISE I
1wy 10 ey Ao e [0 | T ‘N 0F) = |"*°°[ 69°8% |'M'BOOLIGE o | 0 4 ) '
apons afoy S0y amieen 0o [F| N g | mdoreigs | oxy onedisny o) esviiog
-118] .__,..8>_ ey e N ; " eiqmemssty 0 0dB)10d T JO °H
army K10 f| UL AIOA 0 o |1 a0 s R S 7B N Tt %
ale) 10| dwpdox | 0 |0 |1 |-m N S Co TS R0 s i
"ITRJ L1097 R | 0 QRS AN , 1) 5 e cm.m L 22 2
*BULITe|) LT | | O |g |8 | "M N [ 0F " [:| 60788 .E.mc AN ORI I s ”
“aruy ‘uivy 'S lofg | AS e b8 |'IC006I95 4 [N ”
*ureI Jqa1 [*Awoold pue urvy S |oI|¢g M 'S : G682 .Sécc.m oM e ot e G "
‘uier i cwed umwﬁ [E—c O | T b e BT g “d 0074198 ,, |*77"C ongeny L "
'S10MOYS FuIsst| SIONOYS BUISSLY g g |z DTSR ] ag 82 ﬁnoo GGGy Sl " "
"SMoMoys Juisseq|'Apnop prediyng) 9} |9 |1 [ M S [ WLy e vesneeeions s nonydhg orquEntiBy
‘21w LT S [z |0 0 ||, |9 00 'L nm.%ﬁz . [qUBUISSI Iy
= s et B S e B o p==] = | (=5 S
S N I Y
& =18 . 5L 3¢ -0 ‘98 -
*[RAZOYUT 98B] SuLANp I8YJRO AL a1} Ju I9YJBra A\ & S| e qoaﬂwﬂhm— m.m ANoH Bq qHOV'1d
(R el © 7| rpeyoerroe | 2% ,
| B 2| g Teq, ) |
| _
2 ML I (ol

"UOIYBOGISSE[) §,PIEMOR] 0} SULLIOJAL S10339] JO UOIJBUIqUIOD I0 $I9339] [BNSN 8y} A( pejousp i SPNO[D oY) JO 19jrIeyo oy, ‘Ays
pepnop A[eja[dmod © ([ ‘A3S SSO[PNO[D & Suteq () ‘0T 03 () JO ©[EOS B Aq PA)BUIISa ST SPNO[ Aq pareiod Ays ayj jo uwontodod oqL,

‘0T 0} () TIOIy B[EDS B 0} FUIPI0IIE POJLUIIISE SI PUIM B3] JO 2010J A, ‘JISULIUE] S8dI3F0p Ul paje)s sI eanjersdwa, oy,

198x0e AjIBeu
9( O} POASI[a( oIk PUE “IOLI0 [BJUSUINISUL 0] PSJISII0D UBA( OABY SSUIPBOI 9} JN( ‘PIOIOUR [[BUIS B SBM POSN I6}0WOIE] oy,

‘LIONOVIAL *H D Ad
‘§88T NI AV([ NOSANF] IO ISVOD ISVE EHL NO ANV ‘WVHONINNAD *Y 'V AH /88T NI AV SENY[ NO SNOILVANISH() TYOIDOTONOAIATy ()

‘Al XIANHddV



APPENDIX IV. 81 5

Low.]

‘e[ spnopo payowiacy| ‘g lg | g | el 63 [T )y | pp |rrniete e cJOALY elgIBulss]
18| 8PNOLD payowy j S ¥ _¢ [ d s | mm_ | 8K 162 074 (81 e i e.p_%.“aw%m%mm
118 18 | - g . _........“ f ._‘ ‘urrd o " ...........—@.PSHD. 3 1881
neq Lt LR A 89) 0U' 68 L ‘efujt0g *H ) 940qe spidey
'Spnoja payuug “JSROIBA() Tl I MCN |t bl coul zgreg w00tz lZT o, a It “pI yunyy
areqy By ‘S M |8 |5 N €6 "°°| 081 266 |(m'BONDL(LL 4. | " ”
areq 1y A9\ 0 0 | I MNPttt g9l 25066 |'urd 00 6191 " "
‘aulreeys) "spnojo payawleq| g M |L | ¢€ TMUN |t e9( 0z 6 | mdp)g |yl " "
")8EAIAA() *1810104() 'S 0L | € N _ "0Q|"" | '8l ST 65 |TWB (0L (O " "
'BIOMOYG*ATO00]F ()SHOIDA() ‘S 0L | & "MN - | ‘69| 16°8% | mdQpBlST " "
‘slaMoys depuny, e e ¢ |2 ‘M S _ treel o8 L0638 |‘medond gL " )
A8 ATv =N I MR | LGttt L9 81068 |TWB Q0L IST 1) ”
‘stesoys Buissed| ‘spuojo payung | S ¥ | ¢ |0 0 el 89 25068 | wed 00 6 (FL  » " "
drey A | awy Ao A 0 0 (I M S [0t '6L 7865 |"wdO)G|FL o " "
ey Ao g By Ao A 0 0|0 0 LTt C09) FEU6G |'mMB 00°L (FT o, " 1
IRl Alap | AU AI0 A 0 0|0 0 Tttt L) 9pcRE | W 0p°B 8L » " "
S| I S |z |0 0 | |8yl 1363 | mdo BT % 0
" APNOI) *JSUDIBAC (AT00]£) 8 0r | € N | CLF[cc| B¢l ¥h6G | OD'LISL o " "
‘Blomoys duissed | s1omouys Jusseg| S 3 e |0 M) _ ‘79| 536 |'WdN06IZL o o "
SHuutom ur surea sy Il | Bl T (S i ) g vae) el 1068 | wdg0's 2T » ' "
"JSBOIBA() - AU00] £) 'S 0L |G S | 48 €9 GL°6C | W'B 0L [GL " "
"stomoys JyIry 'JSB010A(0) i) 01 | I a8 | C0L 663 (wd 0076 (LT 4, | " ”
ey AX0p| ey Are )\ 0 [ 2 08 |8 886 |twd g0 I 1 "
W8y AI0A ey Ax9 A\ 00 [lorilke H 8 FP| ©c| '69| G865 W8 00" L ([T ” »
IRy L10 A ey A1 A 0 0 [0 : 7y ‘69| 0876 |"wd 006 (0T 4 ” ”
My A9 5 By &19 A 0 0 |& MUN |tccf o | 8Ll 288 |mrd 00 (0T s " 4]
ingy A9 A Wigy A1 A 0 0 K "M°N 9 ‘89| 88765 Wm0 L (0L " "
Uy Ll0A| vy A19 ) 0 0 |0 0 | UPe| eg6g [md 0066w " "
ey £19 A suey £re A 0 e [T MNPttt | #9) 82°6% |'uxd g0°g |6 sy " "
ey "] P Jloc e N | 59 oege e QL6 o " ”
"A0) YA ‘ULRT plog)|  *SI9AOYS Plo] . SN e Ll (80 i d (o it o ) ”e
.uz__%uoﬁ_r 11 uies Mow .E.w_:Ewo e m % m .»r.z pieiict ppdid) |G mmam E.m om m m " " aFuI04g 913931
YA Saunp uiea US| e Saijzzu i M A (] PRUEES I iy il 0 e 3 i ! " _
& .m..etvoam mcmmmam_— ..:F% = m mﬁ w aZ 10063 |mdpn 6L w. BIABHIOMBOT HORIE
818 MOL[§ Fulsse ] .muekwﬂ_m ‘Amoorp)| ‘S M [6 (€ | ca s | | mmmm ‘med oww “. " i prdsy moI)
“ayom *Ayour f ‘M S o e A '8 | @BO0L|IL » " ’
.mxo_um .exoﬁmm_mcdwéwmz O.Dum m m. 35 i o e 9066 |'Wdoo6|9 o, | »  ‘eBupog Sug Lpuvg
Amummg ey A1e A '0 | ‘M 'S ol WL [R5 1l R o 7 07T T B ‘adu)ro g yooy E.ﬁmﬁ
Aauy S19 A ey A19A i 0150 G IR "MON | ceff 8660 |'UI'BOO°L|9 " 1
ATy A10 A By AXD A 0 (4 B (1 e |t | ¥B6E "W 06(G  n " P 1
ey L1 A LBy AX9 g ) [ T N e A %mm .H.M %m M. o o5 988)10] JoABEH
“IE|"Spno[o patou)e ‘g ¥ W N ot 83768 |CWB 00" W 0 , .
.._mam .uw_s_a Womgzm 'S Wm ¢ 6 0 Ml §8°8; |wdo)6lf " spidey Auvqly
.m_:_w_a poyarja(]| "s1oA0Ys jydrT 8 X |9 |8 i 7 Mm% Nmmwm “ " " Splaey s [1a0(]
‘pdomons Juissrd 1 A 1w I . “ ol 1 RULC QUK i ‘ur* i i 7 1)
| 1 81 g3t .hwdm ...:dm O.cu.m Aﬁ_ m M 5 Dﬁ 28:8; |ardg)gle 1 ‘@fvj0g puog
‘s1oMoys Fuisseg Amooy . 'S 6 10 0 ecjrereleeee) 2087 WA 00G €, 11 ‘0981001
‘LR 087F 48 Eokoﬂwm 1q31] "Amoory T O et HCN | °Bg "t | | S8 8G |'W'BOOLIE . " odup0d OAL
*319MOYS JulssEq| “SPNO o%ou_nam ‘S A |L |0 ‘0 e R (R b e T 1 oellc, i a
*jsBo0AQ] “[[upTApno NG BT CHCN deeecltreclrec| @808 wdQpg g, AR olqIBUISSII [ned 1S

i




GEOLOGICAL SURVEY OF CANADA.

827

I3 1% | oS wed g6 (08 » ”
AL Sunp s1eM0Ys Sulssed | SIOMOUS SUISEE g M _ g 0 .h. s .E. ] g y
jy4t unp H_.:dm hk@.__w_ HB] A19 A B Z L ..?r.z ”“.M mm.m Mm " ety »
- are | B3 |g L CMN S e g
i | R | i Bl ‘H 'S ;:.amm.c N IRPETTEREI R 4
I LR | R YT IR M 'S .E.Eom mw S i
R | 1B Syl | B! 0 e _e.m A IRTPTRTTT R TI &
U Y G ey Ao A\ ¥ T 1 ._F.Z Edm mm ” v
gLk L] il g 9 M N .s.z%.m A PSR PR ..
“JIRT X 3 G| T h e wd o6 lig o [ vee s 10J0UT BSO0 A
v HeAl” gy K O S wed )z (g 5, | 0 A9ART 9S00 ‘OPLT, Jo PreH
BT | LG 2 S St Ll 2 e
1wy 11w O L e ot g G o 1AW TqYAAY JO 6310
g ..:Mm W m m i ‘urd (g | ' aeary osoopy ‘prdely musdAy)
g it | ARL00 Tl 3 i3
Sulalg)-spIoId PAYOtIeq @M 0T | @ _.Mm mm% "] e I0Ag 1BE0je Ty 9AONE U )
ISBOIAAQ  "Sullee[) Qe e Lo e :._.Nu v i 5
*]88OIIA() 1S BOTAA() SO L _o __ | ! !
*E1OMOY[S SUTSS ] *]SBOIDA() i e e | e mc..u » | 2 Gy Sunqang |
SIOMOTE TSI YIIAL “98BOI0A() *SIOMOYS 31T 'S 0L 0 _E.__co.m o 1 ‘1oAY JBINA0]
"urel 3gain "1580104() S or I T ()) ) ol ”» 1
*STOMOTS SuIssed *AW00]X) S 0oL 0 i mm.l R 2 !
*SIaAOYS| *SIaMOYS 1YL S oL 0 urd oc.m | " 5
“JULUIONT [|B SI19MO0US R CARL i g | ) 0L | 0 T a | ” !
‘e ur ATT80 I9MOYS "}5BOTDA() Q oL 0 i " _ ? Y
*1SBOIOA() *1SBOIOA() 'S 0L 0 S om,m " 2 1
*JSUDIDA()  ‘1SEOIDA() el gy g e " _ 2 :
RLGHR I UL i 5 0L € s )¢ it " ‘agu)iod duor]
*Aool) *Awoor) SoRIL R .E.acc.m " 4 =
-£ANOY ‘SI9MOYS SUISs®d ‘Spnojo payusg S 8 g e 5 i ;
“wIRl JYS] *)SBOIOA() S ol 1 T % - 3
"ApUOI)  -JsLOIAAQ) G e pass ©FN)104 210}
-areg e 3 AR g . 2 s
ooy A B 2 g8 wd () 6 s 5 o
"UIBI 331 *IEBOIBA() 'S 0L | 0 i 7 2 2
e ol 4. 2 o1 1.0 e () L e 3 W
‘SIOMOYS Suisse g *18BIIOA() S 0L | 0 -w+d g-¢ | S PR e B “13A1y PIGTBUIS
'SIOMOTS SUISERJ ‘spno[d payusg ‘S ] ._ " sy 08wa0q ‘of Suiinfuop
] C _-...... . . g - . v el lalyllae u s el ASTi R e --...h@bmm
'stomoys Suisseq| cspnopo pexueg  § o WS gL g0'66 wwdp g (gr oung AIQIBUISSITY ‘95BII0 OPISISATY
g o oo |
(| [
o | |
& E _ Nﬂ Bl=| e o m
=] | = - —u &
| Sa FIRIT 52 | MOV Td
_ . (=) =) ‘puimjo | - = = oy | cegw g0 i
‘[uATOYUL JSB] SULANP IDYINI A\ ‘am) v IYIUI M | o .n.u.a =3 E%ﬁwww_ﬂ . §B H | 9ied ;
S g2 | ajemows £
J B m._ W.. | 4 10U, | I |




APPENDIX IV.

Low-]

| 6L08 [muooglor o [z 2
WIN [l gl glog [ 00g[o 2 TEm s e
A A I T AR o] 18 e [ eoier L | L
“3[B3 £Auay LSty ‘$5803 ‘Auioopx) | .8 Or|s | B O T A I < wed g0°g (el ,, | et puvs] ojdwey s, §
.h...m__a puw umdo.—o.ao MO.« )M J8B0I0A () Y M H R I r.m . il S e QH_-W _.‘H_.d on'Ller ., | .. % 1y
o g i B M5 (2 as BA{RR R 1 2 8B BT o, :
..,._u.zwho .mvs.:..,..:_m.”%usuﬁ, ~g b Ll c [ ooeefveee! “gol 2h0e |'wrdopz iy .. 3
el Lol e e |8 | &N gol 8208 |"WR00' LT . | -
"BULIROIO FOF |y gy “avep S_ |0ty | AN [e o B 9z 08 urdgogler ..
¥ Jo| “tisiur pue o[ o 0 0 18| 9% g |wd o)z 8T ., :
optngs ‘ap| oy | ogoy e |0 | o | 8 Toqe |‘mmo0d 6 o -
*TLI0)s Japuny) mm:}. o183 .h:mu £10A | 'S M o L.ﬁ Zol o 8C| .va.SN (ad 006 gl . : :cu.a.—.:_ﬂc I
"a[63 ejelopow ‘Iigy| _mu aiwy £30°% | 0 0 |2 o sessleeen gl 00408 bt 0z el pug|sp
puIA suoa)s _uﬂmhﬁwuo al ..:.d-m 9 b | A _ 1] AN e e I | ; XL ~ 3
uxed ut ahagmnevdwﬂm., .mo.ﬂ ‘SD ¥ | ¥ 4 = ol .ms_ ¥[08 W' 00°LI2T ., _
ULR O STOMOTS 1A cm. ‘S18MOYS G R " 8 ot s m..w Foe wedogeltn . Filg e oy “+e s ospuelsy oy
.um.mo._cbon_u:u: puw Foq : ot | o 0 .hmﬂ $00e wedgog T, s
‘Sojg|  -Awools og g I | ] i LB BORMITT gyt ergeess 5
.umﬁa._mbchw.m. *AW0013 ‘[[0( Q , 01 m kﬂ .p.n | gl .hm.,. m:.wm md g0 60T . ........ '
ISBO; ..;.c_.m_zzzAH peyo®lay ‘S N | 9 4 N seeel -gg) S..mm. wed 0o or L EERe P
*fpnojo £13 _m_.m Moo patomaq 3 4 , »—w AP S 2¢| L6 Sl s 00°L 0L .
*Apnofo Apavdg | -sg “1vwy £10 7 0 0 |9 .»H e gel 1860 it L 5
IRy 19 A Il “areg 'S0 (A ¥ 2 il e Tk wed 006 |6 n |
e Smnmuaﬂo_ ‘[renhbs ._op.m q 01 _ 9 | ®'N | e 4
®3 AAOR] | (AW00[E) i _ WCN [terreer cge 2976z me & i
SULIO)E d9puny) yitm af s E::.EE s ‘q Or |'§ | HN mn, b MM $L 6T .E.M 00°L m T e ey 5
"UIBL YILM 0188 SAVOH (5 y3 £ sweyy o _ i ol B e 5o |wdpo6 8 ciamenns i
e 18 YR .Mw&o:f%zaah ) oﬁ _m. 0 N wwmm. mdoyz|8 [ ereniivennee "
*ULLOJS 1apunq) giis puis ysi “£1S1W “ISBOIBA() < 1] 0 v ilen ‘Ht [ 06 | -meB 00-L '8 TR T 2
*BUITOAD UL J8UDIA() Iruy A10 g 'T10 qs | o IF SI°0 wmdgyfL ’
1wy m.—ob_ ! LTI R 11 | % ; ¢ ..M.am wd 00°g (L i
h.ﬁ@awo .MOM..%.-.HQO,_.@ . ‘S0 01 _m | N vesalasa *19° 800 T.Hﬂ._.meQ.h;. o ...-. A b %
AUIEPAS UL BoL ML iy et VLY S s M G e B R S o 2
1 .uEu:Eo.umm 50) QIIMISWOI0AQ| S | 0T | T A R mm.:m wmd 0ol o, | o2
L J .-QOrm g M | g 1 .w snne| ana m..h_ 66 6 7,_H—..58.N. 0 0 vas PR ..
03 giLM Lwrooy) +JSTOIOA() {1 B (7 a8 | g 08 866e | v 000819, 5. |7 #
.:r.od.mu.wwﬂﬁﬂ% "30) Forqy, ”m | m_ m IR “m.m mumm rudgirle .......,“..._.%,E_MH wojaaw)
. = 1 *£330 i | 0 it | - ‘IR G.m c » , < o~
a.um%m_ Gt it S e R K B R oeE vl oy 2
.umao.mw>o_ *18B0IAA() m w“ | m F | N ,.E.m_._o.m w " e tpg _wscnam Jo amsw.w__.m
. * . _ N | S 4 i 3 " BRI NS e e LRy
ety il | B3 8T Al Pt B
oy "J8B0I0A () e 18 T T IRDENE o e I as00Jy Jo TInory
L AU 'Awoo[8 “sworeN)| SN 6 | F (B4 I b wda)6z s | 8 :
A o] O35 [§ 19 | @y el g B SR e T
Lk il ) ‘spnoo peqowiaq| S M | 9 ¢ | MN |l o1 gL ww00s e o L .
‘spnofo BRUSRIRC] "18B2I9A() ) b | 6 -bﬂ.z *g9l 1000 -med 006 'T ¥ B Pl e B T e 3
.u.ﬂsiwm.ﬂm, EERAGA () m mw m AN ; ”wm wm% md o'z (T sjnp ””“....:........m._SonhomsaE
ooy Kol o TR o T SF |5 |} | AX © Tl 8668 mew gz T
s aprmi| oach spmmil, S 3




SURVEY OF CANADA,

GEOLOGICAL

84 J

BU0IBAQ)|  ‘ureI AAwOf[ S |
‘urerigary  cAwoory IR
*SIBLTAI *A)8IAI 0
ey ey Ao A ) o)
‘ul® ul LLrge patway)! 10
*J0J esuay 0] osua([ SN
AlBy AT aiBy £10A Al
PULM FU0A)S TR £19 A S
‘A Fanmp 50y “imy L9 A ‘9 X
B N0
rarey A1e A ‘g N
‘W ur Aee pedgelo ‘areq
‘e d ut Joj esua(y S |
“IIB] 03 SULIBA[D) “neyg ‘S
*£)SIUL PUR 18BOIIA()|*]S¥IIOA0 ‘AWOO[K) ‘M
“I18] 01 JUlIBa)  arej LI9A 'S
0] I1M JSEDIRA() “1SBAIBA() 'S
‘B UL ALIBO UIBI 43y “}SBOIDA() 0
“R104NE JUBL[[Iq A1B] £10 A SIBJ A9 A M8
B B 3
JSBOIRA() *J8BOIDA() 'q
"JSBOIDA()| ‘JSBOIOAQ) S
i | slepunyj yjia ;
ammo.go.»o“w?_cwa %ou__wwm_‘ . S
*}8BRARA() *18BOIDA() 'S
LIBT3 S ‘UTRI JUSIT JCENT
YISBOIeA() ‘SPNO[D payatia( ‘S M
AL LTS S
I8 CLLT | S M
“1IB) 0] uLiraly) ..:.a,m q
"30] JOIq, 43303 A1\ 'S
"30J pu® ulvy *£5300 'S
W Ul uio)s Japunty) £Ava| *]8BOIRA() 'S M
G 1)SBOTRA0 fLATOO[E) -8 I
LT ey 'S
ey e 0
T8 e S
“I1eg 03 Julrea[y ey T
*AWo0[H) *S0JYI1M 15BIIGA() 'q
*o|m3 £anal] ‘F0J )IM JSBOIBAQ *S0J [} JSBOIOA() S
2
=]
_
‘[BATR)UL JSB[ FULIND I8([}8a \{ BUIL) JB IBYJBD A\ =
@
o
=
=

T = 1=1=)

‘pnope_ jo *juy I SSHAH—-S

HO D INMO MO N HEIMN — — I="HOHIDID D

.pu!m}oaalog | MV NDS TN —H D HIDIO I MDD

;3-@ -..,...- ..ﬁm-“
M8 | oyl el
VA e DT ST
M 'S | eneivnn ‘0g
“ARS | gl g
AVEN s e e ey
2 G R S BT )
S . il
e gid
H '8 g

Illlnlnllm
=2 =B
B A
‘purm yo  t = O
O 0l (e
*19)0WIO W

~1o7(,

£0°0g Wd00'Z (g, CUttrrrettttrressscepuns) dvoff
g00g |(wep Lleg 4, |7 5
L00g |'mdo06igs L, R C LT T (1)
N.m-om -E-n cc.Nwwm % . e ee s -

82 08 |'W'BO0 Llgg ,, I *

*N.cn .E-Qﬂo..mmh-m“ - R R N RN Y .

B0 [Wwdg)giE seesese e gau0 0 odiry IRAN
GeH0B UKBIQ0RL g g, [resisite) Eair. o

& 0F | UIB Q'€ (g7 o neeeee e .

OF 08 "BEd(0°Zl9g ,, ‘tcretcttces DUB[S] 8300f) A6l
mﬂ.bm E.QDO.M._@N 4 Srs e ar s :

P08 [uwed(nglsg e i

LEE0E "W 0D°Z g7 ,, fttttctcqtUU!:;10QIBE SSOUMOL}S
4 ol gl il ST B A e A R o i
105 'urd 006 55, %
82°06 Wdo)aipg : e

7208 "WBO0LFE . 4
PL08 |"wdop6igg ”

26 66 wdogieg o ”

26 62 weo)lle; FONCO B DG S e 2

muh_ .\”.N .E-Q:O.QNN = L T P S i

gL 68 'wdQ0’G g QLEn T “+2++B1091) 110,
BRIGESAULEI00 J izg = st M

p0c0g |Wdo0g Iz 4, 1941y 31 JO YINOJY 1BaN
80:06 wWdo0g Iz o, Ctotttrjsuop SRR CBI(IH qmo)
106 “WRQ0L (g . creeereeseels :

8L-0¢ Wd()'60g , ‘cctUitct ccer-puUBB] tevuadg
G0 SEtd 0022107, M emamaaatizn »
[HOT- s s DUB 00 FLHOZ S, S st seess "
| hm.mﬂ I Q.OQ.G @H S D0D.0000 reaas i

¥O7 08 SEUCAO0SZIAT S0 A e st me vse s »

L B IAG C is | D0G000 G000 .

8I'0g W'da)6 gL ,, 'ttt ctttUPUB[S] UIA] GON
0g08 Wd00Z 8L ,, »

06 08 |"B00:LIST ,; .

08:0¢ ["Wd00°6 4T "

perog WA 00°g (Ll ’

SR 0 SaiCU ()l T, SRRl e = 1

¥6°08 | WD0016 QL A[niprereie e e PUB[ST UIMT, yjuog

“L88L

Lo |

S8 CWmoH  -ejeq "HOVTd

g

o

- |



R L

= Ay ‘g | 230 [ 18] 91°0¢ wWw0) L L . "
= aieg 118 . E |8 ¥1°08 ‘W06 €L o "
o0 "WA0INE JUBI[[LIq ‘A18] AI8 A My Ad9 N M g lile trop wmdong BT o »
“amy AIe A L RGN "M Iis 8 oL’ 0g |"W'B(0LIEL L
A Fuunp uwx 1g8iry ey A1e z S g iz T'ge wmdopp 6 el w "
ey *JSBAIIA() SN g |e gr-0g |"wrdong HNH W "
nny A19 A I8y AX9 A\ STl R TR A az 08 | WMBOD°LGL » "
wmy A1a A ey LA R~ R B c)rog  medp v ”"
AR ARy K10 A > 0L | 9 g6 6z wd oo 1T "
"ASH0) "9zeRlq Suod)§ ..,.:_oo_.w asuaaeA() ‘S M g |y |L6c TWBODLIIL 1 "
LT g S ¢ ¥ g6 md oo 601 B ke "
R, e W e grog mdopglol . 7 "
"BULLBI() e 0 T TR O (SIEBOD AL O 3y 475 aten i s "
‘Auo0|8 "ISBAIIA() “JSEDIRA() ‘S i [ gene  wmdontg 6 o L "
Ry CAUW0o[FIsEaIaA() N M 2 | F o KL B e (R b Sty "
SpSIdptm FuE Bl s g8 BL0 o OOliR B e by
“JySiu Surinp oed Juolis A19 A e §: o1 8 086 @A) 6 S T Ry Ny e e ) g
_ .v_%m FUOXIS *1SRANAA() A[FN ISVIIDA() Q 0T | Z frog [EdppeiR o wiees i PUNe] ISWoosY
‘UItR Ul [[enbs lspuny], AWO0[ T SUIDA() b= 8 1 FO 08 mu(n LK vy e ; : "
KIS "Ry 'S 6 |¥ 9006 Wdong L . { ”
N CISEDIDA() SJRRDADA() 3O bl rog wedopz L ' "
2, *0£994q FUOIIS IRy | R M R 1206 WL L . "
‘272910 FUOIs “IIw g 'S M 7 |le grog wmde)e 9 g o
» ‘9701 Juodys Ry S ‘S N (T groe wdpg o i ) "
= *9ud ojrlapour ‘Fulamal) LULR T O [ 16767 .E._M 0Ly T "
‘aed ajrrapom nAiu Sulnp utvy *A00 L) ‘9 6 |Q 786z ‘wdgpge ;7 e 8 »" ;
< _ ‘a[ud £ATAY ‘1SBOIBA() : ,th:_: 3 6 |8 | 1162 E.M 00Zi¢ w i b T Uil
= 9108 £ABOT] “ISHIIDA() "AWOO[T *I8TOIA () N g 1.9 | )6 WMEBQEOLG e A ey
A ._::._2 Auox)s ‘S0 ,:._mm_m -80j 198117 S Bl T mw.mw O T R el Gty ._..z..._mu aaww:ﬁmuv
- ‘A8F0] "ATF0 0 or |1 00g wdogg b Sy e Av{ S £
s su0 aA() AISIU “ISBOIAA() 9 1y [ ]0° 0% .S..“_v:.h F Y o "
I8N0I0A () KIS ‘ISEDIDA() 01 | 2 girog cwdpn g g ol » q
S d Buranp uped .n.éom_u “18uIABA() =S TGk T e o e R Al L < sseutnolyy
By ey 2 I T 1 108 JSIEB00TL B oy i i -a9100 ) ¢
A “AISI ] T T () Sicapmesiadpnrgizy AT s e ARt AR A0
19 pun : ‘ure o =
AT ssprogo _uu.%nuﬁﬂ &M |8 |¢ zecoe wdo0zE . .wz_o.._. uoo-g
FIDMOTE Sulsse, iy e | L |® gg0p WU )L @ 2! e g o
..f_‘-n-...:-_-_ﬁ_..p. .n__:wm._.-m ‘glaMoys rwm-mmm.:a— = Mo z I A 26 0 aed 006 1 gURSTE . SaS eIk gdleins ” B :::.....:%.-.e
amg SILE | S | 7 ¥ ‘M8 1€ 08 urd 007 1 - PUR|s] 9sonr) Aady)
WOTTL -Spnofo Pox S ety | Wt Feg | OL PV n
“SIOMOTS SPNO[D Patorja(] Sl 01 |9 M noe  Cmdooé I8 .. : " )
.,.w:c..omo ‘sramoys Fusswf S M ¢ e ‘M°S mo.:m A0z ie w0 ...,.m_.ﬂ.n..._m.u._.».ﬂ Jo "N “urgl
“Auniwa)) g 'S 01|% A8 f0°08 "WBODLIE . U "
s Sunnp Fuijpwj puis Eualea() .n_mdu.nw._ao 'S o1 (L ‘M'N g0 0 md 006 _em o N y "
B *a1ed o3 . T y ey :
'9ud aelapoul ._wauho>0.-eucﬁ.uwawuow0~m N orlz | "MN 19°6% |"Wd00'g 08 "
‘a[ud aJwl & s ) = 4 I P by oy b
S ‘Sojpuvurey wwa Aavey . 8§ orlg M 966 W00 o T S90F; %0




RVEY OF CANADA.

T
|

ST

GEOLOGICAL

86 J

vy S10  wg AIOA TR 1 S M fsesiseety caplignr08
By A1BA Ca(Bf A10A ¢ |0 |0 0 KE
ARy AT A -0y 0 O NS = eng 0108
11y i e A sl haglignaog
ey ey Ado A ) 0 |0 U ofite S TH TL0g
g g 'S M |2 |0 (Tl | B R R T BT
11T spnolo pagovgacr| 8 M (R | ¢ | H'N s B e
‘Suiwer) - ured yary 'S (019 | ‘AN e FL0g
ISEDIAAQ A1 0 L [0 0 “oul Cpol pregg
‘BULBal)  ISHOIRAQ e s ACE Nl e S BT R T
JSBOIDA()  'JSBALIA() W LOn e AN | copl el “CrliNz 08
“ISBOIDA() "ISB0d3.A() 0L | 9 SNER e e S T 0
*8BIIBA() " £WOO[) 6 |0 0 RS AG B TS O
*JSBOIAA() *18BDIDA() S G |0 0 0%l 0z 08
; "JSBALDA() *]SHDLAA() S 6 |0 il AR [RIUCR (b J (e et T
*S1aMOqs Juisse cSIaMoys sutssed Q M |6 | 2 27,000 e G B T Wk w
*S12MOYS SUISSE *}SBOIDA() 'Q '8 | @ MN SoETel 708
"SIamoys Juissud 19MO Y i) K M U8 8008
*SIOMOUS ULsSRJ "SI9MOTs Juyssu "y 0Ll ¥ M 20 » 7ol 908
‘SIQAMOTNE SUISSE “SIDMOL[S m:_mm:n—_ 'S 0r _ F.l M fap k= gl o
*HIIMOT[S SUIEIB ] "JSBAIBA() [ '3 (g (¢ | "M el a i Gt O
*JSEOIAA() *JSBOIAA() g |6 | ¢ AN [l egser w1008
RELDACEY) *JSBAIIA() | WSS or | @ A ey 0o 1¢ L) 0g
“JSeAIBA() *JSBAIDA() 'S 101 | ¢ T IR e CE G 0F )08
“JSBOIBA() *18BAIAA() 'S UL |9 ‘M sl R Gl CE A7
*}s5BD 19A() *JSBIAIA() S [CeT 1Y "MS TPt 2F 8863
JyS Suunp urey g SENz |0 M el 00 §RTA%
LBy “J500.194() i [ R SMENT R e s ag) 1868
*Auiaea|) e QL e e "M ggt G 88 63
“UIBI 431 SRS S OL | ¥ M Tt t60) 69766
eI g RILN [ "8 |9 |g "M SR heplie)iee
LG WBY ALDN | ‘0 () M8 0gl - "6 |98 66
R AL () HELRELRG) ‘S oL v | o Tttt tLGH 00 08
*1O0UI9) R Suump urey ey 'S OTa e N RN e=sessic e d B () (g [ OF
"JSBALAA() ALBgL T e L S ‘98 -+ 63 8208
i AL LB DM P g _ ‘0N "6 6808
FULIBD[D) “JSBAIDA() , 3 QY O S TSN SRR SnT 013
*50] puE ey ‘EI2MO[S Iapunyy, ‘q g9 |3z LS e e GO TS
*30j puv g13M04s Jy3i] usg ol L [ ol S "ol )0l 91708
RILL apeyg ‘S ¥ [g |5 | @A°N "rel t)G) 2508
_ |

= B =]
= B g R
= T8 = SRl ==
‘[BAISJUL SB[ UL JBUJBI A\ “AuiL) je Iayjea p | =S =S = nwm_uw.__w.cﬁ_ 3 m
@ o = G | @
[ = g m. _ | ciejemowt | AT
[, A e | ~eur, :

[ ()0

g
=
=

g
a
=
57

TUL® ()
‘ard ()
urd )

surd ()
E-H- c:.
“ULB ())
‘E-ﬁ— CO
cur d ()
mee g
wd -
~ared ()
e ()0
e g
surtd (g
(B ())
BUEGRTE
“uetd (p-
UL B ())°
ud cm.
‘mxd o
CULCR ()
‘md g
wed ()
CUL*B )
. Eaﬁ— :O.
,HHH-Q CQ.N
“UL® ())° L
wd ()6
ud )@

MO | 9)8B([

S-S NSNS - S=-NSGI=- O = NS SIS =S =N O -0

|
ALY

Ay el

11 LE]
” L
.—:—.:—U.H dupa )y
" "

SLYIBUISSL “UOATY qquy
SR IRAN QIqIRAISILY

(PSS ‘v Aus vy
TeretCIOALY ALQUBLISSITAT

sials s meabalals

s amas

1941} 9S00 ‘aPpL],

\
T UENI0y] 1uBHo)o

.............—umﬁ—é mnsd 1)

SO 1GUIGq Y
.t._ ~ur.em

cesaa

"

(1]

1
T A10J0oB g 9S00\

---aloy Ai]s Jeuuf
Anuadseyoor)

HOV'Id



873

"atgj 'SpNOJo payoula(y spnod payoweq' '8 M '9 | ! N £2°62 'wrdoot6lEL 5 " “PUBIET 48P0
118§ 'SPNOJo Payosja(] Spnofd poyowdd S M € | ¥ M )| KRR ou_ Be6C WWO0LIEL n " "
"A([enbs *}SU1040 AN _yomap puissng§ S M T |0 0 || o -9 ezrez med 8.0_@ 8 .. 238104 Buory
am, :£¥s an 0 A YN gl mw Ig'6g "WBQO'L G W) e s ;
*&ep 1walo o.:m m:_u_o_m 0 m m 3: o svenl g egz | med 006 T , ‘edujiog oY dunnluo)
ARy Epnoo Julsse 5| [ y *‘M'N el seel 00 0L €T ww ) LI i e
‘m d g e Furures vu;_:.;m £y ava[) q 0 0 m 0 e :._ oG 8z wed o) 6 r_ e 3 Prduy aoyyea Hou|g
uALa (v arex Apeojg el SABAf {5 o1 | o 0 0l **| ‘0B 08°82 |"mr 00 LI0T ., “ "
SAup (¢ Ui £AB9Y shonuljuo)) - A[1ABaYy  Saiuiwy 'S i) S| ) cael pel 06 87 |Wed 00616, i M
A e urel ‘?.s: ‘urey ‘S oL |0 0 BRI ORI 16 8¢ WA Q0'LI6 W " ;
IR JU3N AL 380184 () “JSROIDA() g oL | o TG (200 B ‘6F 906z urdogn6 8 " pravy modp
80004 () *AW00[d )30DI0A() 'S ot !l n 0 “Tel***- "gp O 62 WM'BOOLB » » : )
witd up £pnops ‘Sep JqduIg aurg U N 0 i ‘M 'S ‘Q0T, 61 €67 WAODBIL  w " piwyg praa(q
"JYS1u o) Julnp SIDMOYY ‘WD pus Jud|) 0 010 () 08l 0 60862 IROVLIL  w " - " ;
‘urd 9% palmald meE Suunp wiwy  Cliny puw 1es|) 0 0|1 CM'N || 68 6les Wdp06 . " PSRN0 O IMSUNIE[
*SMLI0JS Japuny; JSuDI9A 'S 1 M ‘e ‘e 08°9Z W00 L9  w s Lo »
"ULLOYE 19PN 1A h_u::_uﬂ_ta_,% et .f.,_EM.___D S nm m ﬁ” M sl ‘cm oLez ~ard )6l = efu0g [[1H uoars)
‘Apnojg ‘278 : : ‘gglcc UG 9985 WO L)Y . 1
sspnoja dutssed )M h_wqw:_ww .:_sm m M N ’ g ‘60 ‘2ol B9 xw wrd ) ¢ F L, ABALY algIvuIsSsTIA uw:tom day]
; 2 *pnoja dul o & o v M e ’ YL
o . Uter AL Aqenbg) cooq ._.Em_ ang e R S Zg 9862 WBQOLIF o a_n_._:m.w.z av_a”ﬂ
£ g g |g g [reeefones ovr gaee md gp G i€ m_m_—.__\ L DLQIRUISSIJL oy [
) ¥ g
A : ic . i P i o s s sesreccieess QIQIBUISS[ Y QY B
AL Fuup wes s JSBOIDA Q 0 me gL s . 1qLutBa py OB
=) _ g ,__sm_ auy Eom” .m...v_ Nﬁ .“ I i aa o A T I et B seee o pRUNO] HOY
& e aimy ATeA S zlz vael v cmrd 00°Z F o RERRRS- [ RGE QTR
..—_.ﬁ' ..._m._: .l - s S (arare E“QSN? = A e T ¢
W.. .:.Fm .._:",.m J.amz M.. m Ungl 2oyt .E dgo6lg 0 o occotcreBujlog [I1quasly)
< amy S IR 3 Al oo med (0yg R, 0Tttt eBrod [nudg 18
SR IR ALO A 0 0 |0 ST cuUB 0 LIE g |TU0tc0tUUtOBBIIO4 HolMSunIg
URUETTS) L g e | 5 s emind i) iR y [ttrocreeestee DHERT PUNOY
‘Aultdou (|8 paulnyy HULAR T SN L ¥ AT e mdon'g @ oo [1rere e o gaBNL0 (OM], .,
WU Faunp UIRa JyE 15UAI0A() ‘Q ol | ¢ TR L R e (0507 ei s QRIO] PUO]
RTCARL LA L u_% " S 0L | F AAOPQ(L g |07 pldRY S (1A
“A)SIUE JSROIRA() “ATH00]F HISUIIDA() g oL | ¥ -emd ) 3L s oessseee e PIABY AURQIY
£)st 98R0IAA() *AMI00[F ‘ISTAIAA() e o1l o OB O0:L T deg ctresrenet  0BELI0 19AuAY
HOOIa) R Fuunp utey “IEUDIBA() - oLl g A B TR TR P s .auﬁ._a.m Aug] Apuey
‘Azel “9%BH ! CR YIS ) wed 00 G |lg 4, 00 aBR0g puvs] 3_25
"AZuf  carwg fauuyy A | O MR LITE 5 [ 0000
.:.nm iy sty M I |9 wdp)6 08 4 .:...;;%E ._aﬁ.aw.._ HOBIH
7R "SOWS AAIT) A1d A 3 11le A AZ IR i [ mesnee :..:ama_t:m IREEM|
A7RE g A1\ Sy oyl Y ww o) Llog . ot
ey Ao g sImy A1\ 0 0 |o MR8z 1 ;mss.-oam o_ﬁ.,.u.— bE—cn_ LT
Aare) A1a  cFoy qIug faneg o [ cad 90°% 63 o Ladulod "o futinfuo,)
“aiwy Lo\ -arpy 1o | 0 v |0 E.M 00°L62. o v
“SLAMOUS BU18sH i ‘9 M z wd 00'g (82 5 “
— ; .:am ..:qm m b (| W wdopg 8z . ” ‘aBuylog Auoq
1wy A1o “AB) £19) * 3 ] ‘muwO)LisE " »
m .h_s.._“ Es» ..:.m.w a._o.w u.“. m. m w e ‘| 10 8667 [fwd mo ‘612 .“ AY] OLIBUISSTY © AY LIBFBHSH |\

T ——



GEOLOGICAL SURVEY OF CANADA.

88 7

“puIM Fuox)s giLM s[enbg,
‘Puis yang pus s[unbs ‘pnojo puw So

WBJ INQ 92y

‘puogo yanw puv 8z |

*Spnofa L[jaed fare g

’ *ULBL A & [unbg
RIOMOTS ULRT JUSI] [JLaL JSBOI2A ()
SPUOJ0 PALOBIOP YIIM IIBT

Ny A8 A

*L[punbs ¢ .:.E Jed

*Aep auly

B
“ISU01aA0 put L[[enb

*AUI00[S pun Js5u

jred pue ayowy
‘oyols pus 9ZvH ) I

*Ays5uluajealyl

-12A0 puw LS

-19A0 i:.w:cw Sl

*£830] QO
puR JSUOIA()

PUIM ySI Fuoajs ‘A[unbs pur j5EI04() pu «%m._ao.wcm S
A380] DUV JSTIRA0 ?:wﬁﬂo& ‘g
"S|IBODS SAUOY Q1M PUIM QRH ummu.woubom I
DU AL P o7UY I JSUOIOA0) 1 a_uuh%.uwﬂ ‘9 M
*S|LUNDs puw 50 GIAL JSUDIDAQ) ﬂ_:%ﬂ_wﬂmm SR
‘WU U PASUTYY pul gL .wumcmw_usoh_wm ‘0 M
AP IR} ‘aYOWS PUE BZE] -a%@ﬂﬂﬁ—uwﬁaﬁwﬂ O
S8 spro[d payoied ‘0 I
SR ey DN
"OMOWIS [ANU YIIA SUP 1L PUOIO 4| .oty 3y

1M %8
.“mmum

*JSBOIBAD A[IED N
‘urey
ey
2% ERRUCEN)
'BpNOo[o JuIssi g

‘Apnopo jaed )
..m:_:_a?ﬁ:B, S M
QLU TIIM 1T ‘0 3

S amex s Lenbg g

NIBTSpnoto payawia g *Azef] o) 2l
m.
=
(=1
‘[BAZIajUL Jse[ Sulmp Iarjus “AUIL) G IBT[JED A\ =4
(]
=)
c
a

01
01
01
01

. Cpuis jo ao.wH| sl sulidody

Nl Mt A I~ o0 D ) D D =N -

[ E==1~ Kb B~~T )

-

SN e el egl $a082 FEEAIG)ZIFE 4,
MN O cup ot cL0| 86768 TV Q0 L S,
"MN © '6p 86°68 ‘WA 00°6 (88
MON et telcad 86068 WA 0z 88 o
"MN el opl ggig PUEE0 L 188 1
M seenl el @Rl phGE CIEd0016(EE
AN e ceeiiaoali ggiey  (TdI00IE G
MCS ot t99l gg6e CWB 0L G
TNttt 6y 8668 WA pt6 16
N e )67 e di00i7 LG
NG Seeseiaa gl S s gl A g
EON ceetocr 00 78066 WA 006108 w
| vttt c6e 86768 "W 00°G 108
H L6686 @R ()L UG .
S AENE =L 86'65 W0 G 6L s
G N £6°6c WL L 6L
S eeat | T6°62 1WA 06 8
0 | g0 "WBOQL 8L
‘N 200§ wd gprg Ll w
SIS e | 08°65 weopL Ll
SNIE e 1 0L°68 Wdpg 91
Nt g Fiogg cwew ool 9T o
N ettt c6h 99768 Md QU6 ST
‘N 09/ $8°6z  cmid gL CT
N ©o0g 06767 TWd Opte L
‘N " 19 98°GZ wWemgQeL Flovnp
- "8881
S = o=
A S S
‘puiA jo | ° . =| . ey
:mzwu._._w_ﬁ_ = mm AWOH M
wejemowt | AT
=XO T

LE Lh]
2y "
(1] LR

AY UG ISR JO °§ UL )] JEB00) " 5

’"

U PUB|ST AedB))

*PURIST UOJDIBYD) Jutog 5

1

CPUB[S] UOJRMEBYY) JULOd AN

Perreteerc DUYIST UOJRLABYY)
PUE  19AlY 9S00y u9amiag

" TIDALY SOOI JO YINOJY

3

P E e s wme e

"

L R R N I S
"

s, ose s

CAI000k SO0 AT

" .tw—hOrH —Q—uun——_f‘
o ‘punysg ABpa)
OV



89 s

APPENDIX IV,

cow.]

"AR803 ‘JyAu Anunp uwy  -£350) pue [ng

"SIBMOT]S T[JIM JEBOIIA() EIOMOT[S
AWy LD CAmY KT8 A
"1 =T
Ty
*ouBY

R 6 PONOLY 4y dyey £qpenbg
e g Autun paddojg B S I
PUE J8BOIDA()
‘Ul £Auay TR LABOH
AUTLIOW (¥ UTRI AAvOH ‘umL AAROT
UIRI A YIIM J8ROI0A() “Autuey
“S[penbs puw 1 R
‘Autrvey) ;.:—E:ﬁww:,: 1B
: 503 gIIm
n.c puu umyy h:_:::m.mmagfmu
“d0 ) u:? Aqpunbs £10 A “S0) qIM L[enbg
AOF I J8BOIA() c|INP puw L3500
YISBOIDA()| [Inp puwm L)S1K
"Map SAway 1JSUDIaA0 L[3ang Lzey PUBISROIOA()
*JSBOIBA() *ISEOIBA()
"A830] ‘Spnojo patorjaq 'spno(o patowje(g
HI0ING JUBI[11q ‘AFF0] £I0 A |*50F Ul]) 'pnojo oN
*£350] &0 A | H0j Hita

[SPNojo patyouia(
"J0) puw ules YA s[junbg| ‘Hoj puu s[enbg

TOTRE SUTZ213D )14 .n:d:c.m_ n:k.,wamu_ﬂ__mm
it it i “)SBO *
AL)s1im puw ﬁm...o.__cbc_g?»o pun Euv,.z w
*A3F0] puw JsuI0A() Ho
“AZv "50J [ILM JSHOIOA()
T ayows puw

7B A 1wy
Spnofo patjamep ._:B.._d&,-w%w“,_oﬂ_w»ﬁwmwﬁ_w
DHOWS YIIA 1B *EPNO[0’ payon)a(]

RICE R C ey
‘9HOWE PU¥ 0ZVY YA J18 | "azuy qIA Jrug
‘ANOWE PUB 2zRT YA IR 0zuY )M Iiu

'PUTAL JUOX)H [y PUV ANOWE) ¢\ por pory .w__,w..m M

awape 0} ..SS..?Q.QNE___%__H _uwm.w,.m

*H0J s hEoc—wh .hﬁmwﬂem_%%rm
503 I14 JSBOIOAQ) “18BOIOA0

‘Amoold ‘Joq

‘S|uAIRjuL 9w Eotoaw._ *ANany _

=

1] §
0OF

m m oMo

11

—

EEEERE BRE AR

% 77 ZZZ g won

. -

0 0D HMMNOSNNN &N FTOWNMD

N oSt M

M= NS -

836

o' 64
£9°62

| £9°63

L9° 6%
89° 66
08" 62
87 62
@8 65
¥ 6z
05" 62
8962
86
0867

| ¥6'63

£0°0%
81°08
¥ (g
15708
92°08
BL°08
9662
FS'6G
9662
1008
81708
61708

| 0808

g6 08
o6 08

| §%°08
| 21708
| 6662

86767

| 1862

28°60
88°6a

-.E.a 00°L @

utd 00°6
med oo g3
ns-.ﬂ Q:-h W
fad g0 g T
vacﬁ— S.N ,H
B )L 0

md ) g log
ure o)L (g
wed 006 (68
wd 00°g |63
wee () L (3

[*UT"® ()0°6 |87
_.a..— gﬂ _wﬂ

W 00° L _mm

T )6 LG
urd 00'g |15
U8 0, LG

W00 699

Cud 00°z 196

"Ae 00°L 98

ud 006 63

urd )G ¢g
|

‘wrd 06 08

i1l
1
"

"

"

"
"

P I

"
1"
"

"
"

e

aas e asea s

..... veeiieeessaBuM0d W g U0
T .._mv>m“,~ m__ﬂ .ﬁuzam N_n. u.f..

sesssmnsan
y

$rsas - gNBLIOT _.n—:m;:__: g

fes e nnnn

|54 e nIRALY Figg “.uwﬁ._om 151

19ATY Ay

Er e e
RN

R LR

UMY Sy fedaoal) a0y

srsasanaas o ”_H__.Qm
o4 At R R Ny L 1 ()7
o = I g,

Tt daAny Sig Jo N (g
S| quIed Jo N g
e svms v SRR UL B A B

Tarrwsenas
"

AL

srertergdoy adwp jo N mog

sar e enens

*oopuusy edoy edup Jo 'S ‘w g

e uiep el 50d d CH
.-..-.o-....-..-.--....h@b.___m
\UTBY 95V JO '8 T QT 3¥W0D ‘[



GEOLOGICAL SURVEY OF CANADA,

90 g

& T e
MHOWS huw  sw0IA(Q) 8 M
*ULI0)E dapunyj} “jsim pus ayoums .axoﬁwuna KB ‘g
"A381 *AISLIT 'S
‘suemoys Juissud .hammﬂ VLT 7 ‘g N
*1SBOIOA() *1EBOTDA ‘3
e oNots Suissug spnojo potovieq '8 31
- “areyl-spnoja patowjeq S I
I8 ‘S >
Mie) AN puw gweld £1a R.f« M w.:._
Mo g 0
...:dm e )
RILh A8y SN
UL | UG o |
e RUETR) ;
.E.:D,.E._.. iy z.-wm? 0
e SN Pl
L | g | |
R0 _.w_ﬂm 2 mmﬁ .o.,.m
R L N 3
“BuLuaf *}SBOIA() Q
'H0j esua(] "4550J puu [[n( g
foj esua(]| -S0J AAVO[ ‘Q
*£350) pue [Inq .}..mwo.« par [ngq 'S
‘urel £ABOH ael LABO ] <
‘ured jyav *JSBOIRA() 9
*Spnojo zoﬂ_od_ummm spnof payarydd S M
‘fjpim puw Jiwg £1stm pue £(enbg S I

)i e Saiuivy =~ 4830] AI9 A

::-.::-::ucsu:nm <

Loh 4= o ¢ =
SSOSS SN HOMA © N

'SIOMOUS SABAT| [JIA\ JSUOIGAQ) Ul SAVI] =
(dieg [P puB &SI S M 6
‘£830] pue }swoI0A()  “Lddoy L@ oo PO
g Al D
*JSHOIDA() T A ST
e s
2 |
‘[HAZO)UT 58] FUIAND 1Y JED A\ omry ju tegyEa |l S m; "
(]
S e

SN = S r— Clr= rH O W D R WD

(-]

"PUIA JO 9010 |

=]
=

ERERRREE
ZZ ot T

e

WAL N

cEEE

| ‘puras jo

uorjosli([/——

cwae o] g
b9l ‘L 69
BN I
vl o |
96816 | By
| 49
LY o..._ .wm.
' L¥/SETT 66|
ot 8
At T4
"GEISZIT ‘9F
T SR
Coe g
UHEET) (I
.....--A ..ﬂuv
"t 1806x 19|
N
Pl gl
SO0 b R
(IpiaaTe
o i
SR T O
/KNI )
S 4
G S ST
G ‘LF
Sy
& 19
1€ 0F
e 09
O 07
oA o
el o
55 DS I
2
‘1gjemom

-189qT,

£6°83
20°6a
00 66
80" 66
G0* 66
¢16a
81°62
81 62

| 8162
| 61 65

91" 65
Ul 66
FL 62
BI 63
6L 66
0166
0164
F0° 66
G686
G386
2L 86
¥9°8%
&9 86

Pajoa1i00
1970mOoIeq

*(8) BN} PAAVT UNS BYI UL WNWIXER

oa-a 8-N WH oy (EEE L] aee s -.—Q}m.m umm -MQGH—H—.
w00t i 3
o dop 6lar 40 n ‘pueg Fig 1Y

Pued 00 L b " wo BOp
SR O0-L AL 5, ”

med 006 9L, CA0Anly Alg Jodap) ‘ainyod 3 ([
wrd 00'g 9L o, Uttt OB UBMITPDR)BI)
oH—--ﬂw QO.M— .-HH - R R R I R R R R R B =

B TR ) R ey © OB OBAYRUNGEY]
S ()5 G TR e rsst es “IDATY S)yoLyordy

wee gL sl i
cwd 006 FL o, AY Y g wodj edwyiod [ Jo i
.—_.—.QCG.N v— . als .._..........L®>ﬂm.—mﬂ—n:
ROITEIC) (| S TR e e S e =

U ST ST L 2 Lo LA
wd 0o €1 ,, lealy uuvssoy doysig (184 138
SR QR HRTS e e 7

WA 001G BT gy 1 afur s11goBUaj0YIadq Y
med 00 g gL ,, U Ut ONuT IMIQoodBIg

e ST R4 B at
urd 0006 ([T, 0 IeAlY (Y CE 03 94RO YILL
Ad00gIL gy 33 1
ALt LS I G 1" ”»
o :O@ _._ﬂ T A 1) »”
ad gz 0T © OB AUARMUAIMBULYIIM Y
CSWB 0L 0T, ; ' :
wd ()06 6 y, 1RATY Y "¢ 0} a3e)a0d Yig UQ
s 00°Z 6 5. : 5
MBOOL 6 - ; ”"
fmed )6 8 s JIAIY Y (g 03 e5ejI0 Yl up
m'dgpz 8 s UTtertts YR SIHO0)0TILAE Ay
R0, 8 " ’ qic up
pued o Lo, 5 5 {36 uQ
._H-.n_. QD N h h—_.c.‘—. s ea s nsas .............—Ukwmm —.—..-ww
-doy doysig 03 edB)10d PIg U()
B8R N
UnOH e "HOVId



“Foq
2 J1eq

“spnoy)

R |

e[
“£8F0

*ULRL JyaELl] puw S04

slaMols Fuissed [y Lenbg ‘siasorgs 3 nssed
118} puiA suong”

sL[enbs pue aivy £Lia A

T |
2w

*HOj pur stamoyyg
‘doJ Y £[enbg
ST 1 A998 uTer M o4

*A350y

‘witd g e Juueer paddolg hmmo« pu® [jn(q

, .uo.« I T1Rd £ABS

8 *H0J 1M urel £avap]  “Sof pue uleyy
i EIAMOLS 1[1IM JSBOIDA() “18BOIA()
ey ‘Mg
[ 1B Spnod pagar)a(]
m “Aullou ul .,._Eo A4304 RILh
e wE 1M “)SBOIIA() 1SBOIAA()
- SPNnoD pagaria( spno[d pagav)a(]
- "ISEIIDA() "ISBIADAY)
—
< “JSUDIOA()  ISUDLIAQ)
‘SIOMOUS Bulssy g tasmoqs Juisse [
"819M0YS BulL-su | Spnoja payjuvg
TULRL US| [)IM JSBOIAA()| ‘Fuiaiey
‘SIOMOYR SUISSR ] “SpPnojd payuug
amﬁ.:?ac Apaeg | JSBDI8A()
.uE.Sw_o J8BOIOA()| SPNOID PagaBIa(]
SI0MOMS BUISSE] | "Epno[o paganja(]
‘BIOMOYR JAISSe ]| ‘SIOMOOE JUlSsY ]
*=laMOUs Japunt)) Suisseg *£|[enbg
‘R1aMOYS I8puny) JULSsE ] RELDICY VG
‘Spnoja pa
*AIBMOUS FULsse ] {Ung pageRIa
*sIaMOYS FUIsse g *}SBIIDA()
e [ 9w futures paddoiQ “JERDLBA()
‘UBI £ABOE| Ul £Aaf]
‘uiny £AwOH| Cuinl SABIF]
— “319MO0YS Julsseg| 'ULIO)S dapunyrg,
e *ad0)8 Jepunty) Fuissed [iia J8udI0A()| *WI0)S Jepanty,
5 *A{0ms paw J8R010A() “ojomg

Foq
“JEROIDA()
JSUOIAA()

HALHE

A

suuwan Jogq
st

S|[enbs gira e[
*Ajenbs puw aie

L
..:,.:..m
‘Rl pue 504
BULIBAO FOq
‘ured pue doq
"30) Ly,

O.m pue mwy

LA

A U1 51 s

SHLUIRLLAR

a0 A0

9

E=- =1}

R g

R
-4l

=

i

-

— e MM B Nt D= =TI N A N T

o

I =l B s L |

seg=

(=10 ] O e~

(=) snyy POYIUUT UNs 81} w] WNUIXe [y

OQ

Nc‘at-'\lc‘.

sued 00°
‘med
sudd gy
‘med (0
‘md
“utd gy
ued ) g
ard g)°g ¢
ar gL g
wd gng @
wed o)z @
‘o 00°L 3
“urtd g ) 61
wed g)g 1

wew oL [ .u._“<

wrd g 1e
é;Sns
|faae 00 _ 18
é;gm%
aa%a?
wed )z 95
ard ) L o3
Lt () 6 e
wed o) g g
OB ()L G

fard ()R

énémz
ure 00 L 5
mrd (06 5
‘urd )z 67
‘W8 ()L €3
‘ard 006 33
‘wd )z 22
ad ) £ |27
md ()6 |17
md )G e

LU TURA HN

_éaSE
m dong o
éigha
smed () a_m_

”aaocma_

1y

.y
1]
LR
'

msie e A e _a.m xm.m
:d_.m ; SIe. .._mmz agujog jo dog,

(1]

1A AWM 950 ' ° H

..... masa
.
"

i

.......... punog Jonunojue
A eugM I 180 gl

" i (LY e ET]
5 ‘divOg *m1
" ‘118 "3 0C
¥ ‘aInoy doury)y

VY QITY AN I J8dd]) [[ug i) 8

e B RO RET _.::_m__._,_v._n.,__:m

e RRW UA)EMAULULGSIY

R R % @ L L L] L

oy MODTAE ALY
[P X0 LS VO ;—cn-dMﬂmq—ma—wv—

s DN TYOBTIMBIRME LN

” L 1]

..... “w -...o.._—Ubﬂ.m MH m—c
ouwag ? 0} aF8)Ioq T Jo 'H

"

e QALY URARMBIIE]



GEOLOGICAL SURVEY OF CANADA.

-

“Alunbg -staaoys Sussud) 'S M ' § g | . 8162 | QG |LT ,y [trerrer srerereessans
yBiu Juiap arey .2_,_3_5 A1 8 X g |9 ; mm mw 6z |mem m.wm Iy rrinsseesseds casnes s
'97991( 850018 (1A TR [‘papnold ‘A junbg| 9 M} | g |9 | gg| 29°67 |mdo)Blor 4, | tctrccrtttterciicccoyRT JINP
" 97910 JUON)S q)TM J18q L g T | g |9 20| Z1°67 |'mdgoglor . |t -
L L ‘S M |8 |1 09| 30°63 |'md Q0L (or ,, ['*'°-ONUT JIng o) aFuplod ‘wI g
e R T W e
QAU jo Jred JDIABD Ul Uiy hmwcmo ﬂ W“ m M wm mwmm ..Hé %m mw ”. s :d.ss:g AR
.._:o._._m.:ﬁ 11 wiwd £pueys|  "uivd £Amaf] e e e | Q| 0067 | d 00" 6 BT ... * 12 UMIUD]() :m?ﬁog 30N
e .uz.ﬂﬂ.ﬂﬂ.}o .m Q—. A | o ..—@ hc.mﬂ -S-n_QQN ﬂ.m i ..-...-.-......so-.-H_\v:.dwhm
UL [3IM JSROLDAQ) . _ _ _—agﬁk..za_Q uo - ey 951w
EW,.E [[® utvy JSHOMRA() | 5 PO T *| oL UGG TWEBOOCL BT, o
arex .réeur TUIPI SABOH | ‘Q oL | T || g6l 2668 |Tmd 06 |er ,, [1eAlY ._Bakhdo_b ‘PURIET 2A0( Y
T ] 193w uisa AAvoy| TuIey . =T e "eC| 6166 [urd 00°7 [e1 Tressrerecscs QYR IB)RMIRDL)
"]SV0ITA0 _n_a._nm_ 1SBDIDAD h:Em_ sl e |00l 13:65 B0 Ller 1 fteereee %
s RAGH | I | [ | Zh 2et6g |furd 00°6 |71 “. 1t §)9[IN0 usaMIaq asulIog
.-_.mru_ ..—mﬁr_H _ O ..VH A e 19 “w.aﬂ ..H-QOH N 7l = ..............0&.31.— m:.-uu__azasz
! et | O A |¢& |2 || oyl op'88 [WBOOLIET .. [T o
ey AR i S M (6 (3 "Op| gp°68 [T O06 ([ ,, |7 s, ‘PUB[S] IV 2A0qy
*JSERIBAO “S[IBNDG| g 10 .%W_E M ’ S M (8 7 Q | cel 0g'63 '@ d(p°g [yp ,, | T19ARY dI9)RMIRA) 0] aENjI04
“HOJ M puiM yEy .f:::_uf_au_: pur ﬁw%m ‘g oL | 9 | opl 6162w onslyr L |ttt N 5
*S[[enbs pue uom_ *A5850) ‘s|renhbsg 'S 0l g | -ze| 88’87 [wdoo6lor . [Tcocc : -
X :—d..fuﬁ_ ‘urey .m 0L | ¥ Fa b @@&N med 00°Z i B S -
ULB YILM S[[enDs SABO || A[[enbs put |jug *Q Of | z ‘0F| 6G 83 |'UI®O0°L 0T .. |t p %
UOOWIAYYT UL UIRL AARY]| C[[up ‘A unby S 01 | 2 ‘$F| €o°8g |'mdoogle . [ttt X 2
SIoMOYs Surssug| ey 5o (b7 8 e ‘g0l €2'87 [wdopzlg | |ttt 3 3
: *18RDIAA() *1SBIDA() ‘Q oLz | .. | gol e9'gz |"mem (0 b reS L s i
SR MOoYS mnmmu_m&. *ISBOIDA() 9 0oL | I +| 'gel 88°87 [‘Urd 006 |g T O D Sy A_o:dnm
e | _ _ ’ .55.5.520 uo 9w |3IBT Uu()
"JSBOIRA() _4puorp g Q |&g 'Q storeees| cygl 0068 A 00 IR . serrnseiienss Q¥R 9318 U()
' ‘m_mn.._ﬂol—ﬁbo JSEAIDA() g | 6 0 ‘0 “$Fc 0| cFe| $0°62 U (0 .0 _.__ e -.
SIMOUS Sulssed *JSBAIA() QM 6 Z MOS Siails eTats .mm. et cmatd 006G W e Ll RO R R TR hhduﬁﬂ_—hp
‘sioMoys Jumssig  ISW0I9AQ % y 2 : pug uo o..,:: u..mg_ 03 23BII0g
HaN 2 T ..7. b, _4 s .__, ... (OO A . e e rd . . . e ah . AR N JI0 (1]
*S189MOTS .mq.:wmzm_ ‘slemoys Suwissey Q8 M | _m m »..rﬂ. pC e mm mwmw H” mmm w 0 | Eooiie % .-ﬂ o
‘si9Mons Fulsseg E.:Eo&@g 5 ‘S 7 0 € TN etTeees gl 0Lk TWd 0076 fo "o |ees o goqe A 0A1Y WIOL) 95BII0]
PO 1540 puRSSI § S 7 0T ¢ | "W'N v = §9/2°6c ‘mdg0gig Bny|otcooctes IOAlY URMNTIRIA
i fi _ W | 888l £
B oe =
= B | = =20k -
el R
IRATDUL PSR FULINp J91Jna |\ O] R TaL)na Ay = _ =i =4 _:A—mﬁ_.ﬂﬂm.—.ﬁm_—" | = mm NOR -ajeq HOVTd
o o Eeheioh beamtid i = e =
Sl = & “1ojowmont | g5
SEiedie ey -



= ‘A580) ‘Ul Fnodyy  ta[es Juol)s =/ v O T ‘M snefen] ol o2ige Cfotdiggiziz 4 "
o ‘9188 Juodys ‘sremoqs  ‘aud Juonig ‘2 0r | 8 TEeCCc R ¥6°6C TWB Q0L 4 .5 e 5
o J99[8 JO slamoys JSBOJAA() ‘s o1 ¥ "Gh| L6 |GG T g TrTotriescsr e i =
‘3998 JO Slamogy  'a|ud Suod)g S M (018 BF| 68°G2 ['W'AQQF T a. TTUeerect MR "
040 ‘9183 Juoljg  “a[vA Suolg e I IH| TOI08-4 [ (CER: 00 Fo [ AR s e s e "
“§19MoOUs Smisse | ..S.Ezrm g e bl e Ogl 8108 NN IRITE: S5y rtsss Bism ity hcis ¥
"9J¥S Juonjg iy ‘oud Buodyg 9 N | L L OH 80°08 |"TEAG0'GIE , |[10iTTiroitienesees "
"9[B3 Juoa}g *3[v3 *)sW0I9A() 8 -H |8 |& 0F| 94 6 |'MEB00TL TR 5y Tt "
sy g gsvoseag TR0 s |o|s BF] BL76 | IRing 6 lne: Ny [ o e "
JSRDIAA() pum um._Buu.»oM ‘o 6 | @ 0¢| ¢L6z wd ooy 08,
"804| *48503 pun [In(q S or | # €| 867 "W ool og
‘o tToj ynM [[nq "8 0L | e 19| €6°6c WA 006 67
‘30 | “304 ] 0¥ o¥| 68'6z  wd 007 6z
"A0] AsUSP JIA UlBL JqBY]  A380] AXd A ™ OL | 1 ‘SF| @862 "M 00°L 65,
‘Soj i urea ysyy AAH0N _:ﬁum_%u_m_ g |or|s ‘16 gg-6p wrd o068z .,
“A[[Bnbg pu  1§8IIAA() 'S 01 € 16 8661 Wd0)g e;
RLLE .m_ws.,_o paydleq 'S M (8 3 aﬂ Lz 8 ”“m ﬂuh 8 o i S A
‘3uLvo[o 04| “Boj YA IIv 'S M | I 0P| €608 mdon6 Ly o, e "

: .u.:ﬁwuﬁ_o mo,m_ .w..m—muo,m * e m ¥ 9F Zhae |00z g 0 T owaoow o
- "303 98Uy ‘803 asus(y e eS| RS 65| €p10E U1 00°L Bl N T S S e
£y arey ey | 8 Mg ¥ "Bpl0B08 (T 06182 4 gy ] 7 T mo:oH.m 18,
A ‘Sunwapo Fog| Ajsim pue g S M g ¥ ORI TR 08 [(di00iGlgr Gy Uttt L} B3 ek
= Bogosua(]| Fogesuaq |ttt oo ‘1| 8108 [WBODLigE ., | tvivene -

- ARH0|  -£F30F L10p | g lor | X 68| 2008 W d)6icE ,, ...,u:cf:m.o_dsbng.oim—
“ “Hoy yusm awgu._abo_wcu )14 J5UDIDA () “Q a8 I 'oF ¥66z ' dO0°g ¢z Tt aRAny BRI A "5 JO S CuTF
H PYSLUPLI AR [|0) PULA *H0§ puv kY "oy pue JsRAILA) S g | T ‘0| 38°6C |[WEBOO LA , | -
= g ‘o183 Lavoy “‘Hoypuwmwy | '] [ qgp L ‘88 §0°65 WA00G FE 4 22
< -o[ed AvoH| Sojpusuley | % | |4 06 €9 6 |WA00Z T . |10 AL e g0 uno
UAIL [ o|ud SAvap] CB0J YIla urey| Sojyiim uiey | S lor |9 1,068 63 67 |'WBO0LIYE g |0 10AlY O[RUM 1D JO YINOW
. *£350) pum :...Q_..ﬁumo.“ pue [ng 'S, o1 | € i SISO Y- A o B0 1 0 e " .
“ISEOIAAQ) lomoysBulssed | S | (1| € to6Rl LLes WA 00°g 85 b "
.h:dm_um_ "ISEDI0A() ‘8 A (g |8 ‘8F wz.% e gw.m.zmm o "
Sunoulale uanp padead So L . I 78 Foc0e ued g e, £
4 ..mm—_omcvm hqu_ *50) ?.:o.w Ala A el | k 1 TR0 R dOD Iz e TS0 ?:.:m .x.a::g::,uz
"0} omcaﬂbei .uoww asuap £19 \ G codt g “0F| $4°0€ .M.m%.hmw TR 1 "
"H0) £avel| Doy LAwa 2 L GhRE05 [POUGUOGIG 16 5 | R G o !
.uom_ m.uo,m = .mm_w_w m G BB 8L°08 |WAQ)GITE o [ttt 1941y 9131
*J8BAIOA() “1SBOIOA() ‘| 01| & ‘68| 60°0C "B O0D'L IE ., " "
‘ARS0J puw JSROIBA() “JSBOIBA() ' (O | L 6el €008 | wdop6 .0 -
*A830,4 "£3804 'S |or|¢g 0p €6°65 " g0'g 05 0 "
*d0j puw urey “AB30 'S 1) R "6 68 66 |'WBO0'LI0G . | »
[j880loa() ‘damoys upwy 8 or |9 bl GL'65 WA O0'G 6L 4 |1iicietier ”
pulsA Fuodgs .umwouwwo *18BOIDA() m 0L w nw mmmw M“ Mmmm m.m L s i "
“ured gIim s[ren “JSBATAA g 7 67 urE o) " e a1
UL M.:B m_ﬁdsam .um.nohebm b 'S mm g m.w mwmm Mm M__Em mm i b 104y oIBUM OINRLT
*BUTUIOWI ||® UIBY [*AIBL ([)1M 8]|BOD 3 J : ot gy 5 31 :
% “ s hww Sqends dlon | N 0 SP| 0L°6C [T 00481 , | 391 SISUAL T JO "N 18800
m *R10ANE JUBL[[LIG ‘T1vg e g L 1 I ‘IF 28R wdo06 LT o, Jing puomgory




CANADA.

SURVEY OF

GEOLOGICAL

94 7

.“_maaobo_ “J58OI0A() q 0t | g M [ <mm.M 0T 08 "Wd QG (0T ., ceeveerccroreee .
IFBOIAAQ|  JSBOIDA() 9 6 |z . T4 20008 mmQOL L .ttt e e 2
“J8BOIDA() *JSBOIAA(Q) 'S 6 |3 el 4r7gg |wmdQQglg L trrtreseecee L
: .Hmmolﬂobo_ l.—ﬁ.ﬂ.—ﬁ—” -w OH * wmu mm ¢N HOSUQQC.NIQ e s LR R s
e Bl R i D OaN e S R e
UOOUID)JU UL WA0)S ,.o_us_ﬁw.ﬂww#ﬂﬂum. mcm.wg_ﬂﬁmm@m | m.w& mﬂ m wm mme Mw_ mmm m Gy Ry h._wmwwm w%mwm
; S| : 66 | G " AL HHEOS
“AISI | "SI | S |8 |z i E.mm ‘W 00L8 " REEG
L ST T | 09) €662 [@AQDGlL ; u g
*£ows puw L][enhbg! 1wy ‘ejomg T e g W S s R s 6| cncog [md oL, [ttt -T0AIY 9S00 JO N “WI (]
exomg  A¥ows %[ (ST Ol HOSIN0Z 0BT | UTHE N0 /R 1A, R e »
“A1B A8 'S M (e |1 | eh108 [T 00 Glg L [t i
Sreg TIBY AI9A AT TS BT 09| 86708 "W d(0'Z (9 o, |"TrTUttrtUUttUtUO)BMONAUSIUIIN
LT IR S A |7 | 28| 86708 |"WBOD Ll ,, [ttt
Areg dsBoled() Qe e NIET | -8l $6:04 |mdpo-gle ,. [ttt U0jLL.IBLN Joulod "8
*A][BNDS ‘SeLlINY MoUg *SOLLINY MOUY =L ST e s ‘M8 LF 02 |mragpigle o, [ttteccccccteres PUB[S UONINIG
‘SeTIIny MoUs YIIM Sof 'SLNINY Aoug 'S 0L | g cgl ¢e-0g wmtw0) Ll Vi uce o ivfot %
. "50j pu® uiRy °20j puv mEy 'S lior Iz S L 0 R O ToATY UIB 158
304 *£3503 pu® [In( 'S 0T | 9 "Gh[ 60708 [T 00 [F 5, [ttccittoctcctr -ceesodOf edmp
"304 3o S 0L |e OF| €8°6¢ |'W®BOO°LiF o, 10 °C i
"SI9MOTS *I8BOIOAO ‘[IO(] 'S 01 |9 ‘68l 78 68 '0rd 00612 4, SIIIH juleq JO °S "m ¢
.umﬂv.ﬂ‘wbo .hﬂ:_ﬁ.ﬁwcm .;ﬂ.—.,__.ﬁ—..am m | m,.m ﬂ _.- @D‘_m .E.HH,C.N m“ A .....................m.:mm aﬂm_ﬂﬂ“—
‘urel gauy Js®BOIBAQ) | i e gel ze0e W p L @ L |ereees RIDBATD G -
‘.M—HM.HﬁM—U .A_._-m—m m., VH _ m_. ﬂ F mmcm .E.Q O:m _N -mhmmww - eSiata lu e P i e N 8w w:mm QSOD
| | L% [ | e
5| >3 |
| & |gl¢g =
R 2R e
‘|BAJa)uL 88 SUlNp I9YGRI AL owin) Je Iayjue A\ = | B E mwﬁﬁwwwa.wm < m = ANOH | -ayu(] OV
o . . (il e
3 m. m. -Jojoutomt 27
e | T







NeaRey
Hanks
Lineoln

Pulblie
Lilorary



