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strepgthened by the information obtained dufing the present Iix-
pedition. The Northern Coast of America has now been actually
surveyed from the meridian of 109° to 1491° west; and again by
the exertions of Captain Beechey, in His Majesty’s ship the
Blossom, from Icy Cape eastward to about 156" west, leaving
not more than fifty leagues of unsurveyed coast, between Point
Turnagain and Icy Cape. Further, the delincation of the west
side of Melville Peninsuly, in the chart of Captain Parry’s
Second Voyage, conjoined with information which we obtained
from the Northern Indians, fairly warrants the conclusion, that
the coast preserves an easterly direction from Point Turnagain
towards Repulse Bay ; and that, in all probability, there are no
insurmountable obstacles between this part of the Polar Sea
and the extensive openings into the Atlantic, through Prince
Regent Inlet and the Strait of the Fury and Ilecla.

Whenever it may be considered desirable to complete the
delineation of the coast of the American Continent, 1 conceive
that another attempt should be made to conneet Point Turn-
again with the important discoveries of Captain Parry, by
renewing the Lxpedition which was undertaken by Captain
Lyon, and which, but for the beisterous weather that disabled
the Griper, must have long since repaid his well known zeal and
cnterprise with discoveries of very great interest.

In considering the best means of effecting the North- -
West Passage in a ship, it has hitherto been impossible not
to assent to the opinion so judiciously formed, and so con-
vincingly stated, by Captain Parry, that the attempt should
be made from the Atlantic rather than by Behring’s Straits,
because the enterprise is then commenced after a voyage of
short duration, subject to comparatively few vicissitudes of cli-
mate, and with the equipments thoroughly effective. But im-
portant as these advantages are, they may, perhaps, be more
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than balanced by some circumstances which have been brought
to light by our Expedition. The prevalence of north-west
winds during the season that the ice is in the most favourable
state for navigation, would greatly facilitate the voyage of a ship
to the eastward, whilst it would be equally adverse to her pro-
gress in the opposite direction. Tt is also well known, that the
coast westward of the Mackenzic is almost unapproachable by
ships, and it would, therefore, be very desirable to get over that
part of the voyage in the first season. Though we did not
observe any such easterly current as was found by Captain
Parry in the IF'ury and Hecla Strait, as well as by Captain
Kotzebue, on his voyage through Behring's Straits; yet this
may have arisen from our having been confined to the naviga-
tion -of the Hats close to the shore: but if such a current does
exist ll]l‘(",'l.lgh()llt the Polar Sea, it 15 evident that it would
materially assist @ ship commencing the undertaking from the
Pacifie, and kecping in the deep water, which would, no doubt,
be found at a moderate distance from the shore.

The closeness and guantity of the ice in the Polar Seas
vary much in different years 5 but, should it be in the same state
that we found it, 1 would not-recommend a ship’s leaving ley
Cape carlier than the middle of August, for after that period the
ice was not enly broken up within the sphere of our vision, but
a heavy swell rolling from the northward, indicated a sea unshel-
tered by islands, and not much encumbered by ice. By quitting
Iey Cape at the time specified, I should confidently hope to
reach a secure wintering place to the castward of Gape Bathurst,
in the direct route to the Dolphin and Union Straits, through
which T should proceed *. 1If either, or both, of the plans which
I have suggested be adopted, it would add to the confidence and

* See Dr. Richardson’s opinion in favour of this route, p. 264.



OF THE POLAR SEA. 319

safety of those who undertake them, if oie or two depois of
provision were established in places of ready aceess, through the
medium of the Hudson’s Bay Company.

Arectie discovery has been fostered principally by Great Britaing
and it is a subject of just pride that it has been prosceuted
by her from motives as disinterested as they are enlightened ;
not fromn any prospect of immediate bencefit to hersell; but from
a steady view to the acquirement of useful knowledge, and the
extension of the bounds of science. Ilach suceceding attempt
has added a step towards the completion of northern geo-
graphy ; and the contributions to natural history and science
have exeited a general interest throughout the civilised world.
It is, moreover, pleasing to reflect that the loss of life which has
occurred in the prosccution of these discoveries does net exceed
the average nwnber of deaths in the sanie population at home
under civcamstances the most favouwrable,  Aud it is sincercly
to be hoped that Great Britain will not relax her efforts until
the question of a northowest passage has been satisfactorily set
at rest, or at least until those portions of the northern shores
of America, which are yet unknown, be laid down in our maps ;
and which, with the exception of a small space on the Asiatic
continent eastward of Shelatskoi Noss, are the only inter-
vals wanting to complete the outline of Lurope, Asia, and
" America.

END OF THE NARRATIVE.
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SUMMARY or tnr DISTANCES TRAVELLED »v 1ur E\'PEDITH)N. FROM ITS
LANDING iy AMERICA, vxr1in s EMBARKATION.,

Sintite

Mile

Distanee travelled in 1825, ax given in page 50 . : = i 5,503
Dr. Richardson and Mr. Kendall's exeursion on the ice to the eastern parts of

Bear Luke, in the Spring of 1526 3 = i § _359

Distance travelled by the Western Party in 1926 (eiven in page 283.) .. . ?I;ILI.‘-;
])isl.:l'l‘l(.'t‘- tratelled by the Eastern Party in 1526, afier its separation from the

Western Party . . . s . 5 1,455

Retiun from Fort Frm:}\?in to New York . 4,000
Captain Buek and Lieutenant Kendall's journey to York Factory. after quitting

Cuptain Franklin's ronte . i s . i 520
Distance travelled by the Expedition in going aud returning, , inchuling the exeur-

sions of detached purties - : . s : . 14,155

Number of miles surveyed aud laid down in the maps, but not all included under

the head of discoveries, becruse the routes have been traversed by Traders 5,000,
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TOPOGRAPHICAL AND GEOLOGICAL NOTICES,

BY

JOHN RICHARDSON, MD., FR.S., &

SURGEON AND NATURVLIST To THE FXPEDITION

[Read before the Geolagieal Society.]

A very limited poriion of my time could be allofted to geological inquirics.
For eight months in the year the ground in the northern parts of America is
covered with snow ; and during the short summer, the prosecution of the main
object of the expeditioh rendered the slightest delay in our journey unadvisable.
The few hours_ that could be stolen from the neecssary halts, for rest and refresh-
ment, were principally occupied in the collection of objects for the illustration
of botany and zoology. It is evident, that an account of the rock forma-
tions, drawn up under such circumstances, cannot be otherwise than very ime-
perfect ; but I have been led to publish it from the belief that, in the absence of
more precise information, even the slightest notice of the rocks of the extreme
northern parts of the American continent would be useful to those employed in
developing the structure of the crust of the carth; the more especially, as it is
not probable that the same tract of country wilk soon be trod by an expert
geologist. The specimens of rocks I obtained have. been deposited in the
Museum of the Geological Society, and are referred to in the ensuing pages by
fhe numbers affixed to them. The notices are arranged ncarly in the order of

the route c? the’expedi_tion, commencing with Great Bear Lake, where our witfter-
quarters were sitnated.
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GREAT BEAR LAKE. .

Grear Bear Lake is an extensive sheet of water, of a very irregular shape,
being formed by the union of five arms or bays in a common centre. The greatest
diameter of the lake, measuring about one hundred and fifty geographical miles,
runs from the bottom of Dease Bay, which receives the principal feeding stream,
to the bottom of Keith Bay, from whence the Bear Lake River issues, and has
a direction from N.E. to S.W. The transverse diameter has a direction from
N.W. by W. to S.E. by E., through Smith and M‘Tavish Bays, and is upwards
of one hundred and twenty miles in length. M<Vicar Bay, the fifth arm of the
lake, is narrower than the others, and being a little curved a® its mouth, appears
Iess connected with the mamn body of water. The light bluish-coloured water
of Great Bear Lake is everywhere transparent, and is particularly clear near some
primitive mountains, which exist in M*Tavish Bay. A piece of white rag, let
down there, did not disappear until it descended fificen fathoms. The depth
of water, in the centre of the lake, was not ascertained; but it is known to
be very considerable. Near the shore, in M*Tavish Bay, forty-five fathoms of
line did not reach the bottom. Owing to the barometers supplied to the expe-
dition having been broken in an carly period of its progress, the height of the
surface of Bear Lake above the Arctic Sea could not besascertained ; but it is,
probably, short of two hundred feet *. If this supposition comes ncar the truth,
the bottom of M‘Tavish Bay is belew the level of the sea., and towards the
centre of the basin of the lake the depression i§ probably still greater. The
great lakes, Huron, Michigan, and Superior, which discharge their waters into
the St. Lawrence, are reported to sink three hundred feet below the level of the
ocean; and the Lake of the Mountains or Chipewyan Lake and Great Slave
Lake +, through which the Mackenzie flows, have, it is highly probable,” some
portions of their beds below the sea level.

In the autumn of 1825, I coasted the western and northern shores of the

This was estimated by allowing one foot descent per mile for Bear Lake River, whose length is
seventy miles ; and three inches per mile for the descent of Mackenzie River, from the pmc‘hm: nf
the former river o the sea, being a distance of five hundred miles.

t,In our former journey, we sounded near the Rein-Deer Islands in Slave Lake, #ith ai:ty-ﬁn
fathoms line, without reaching the bottom,
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Great Bear Lake; and in the spring of 1826, travelled on the ice along its
eastern and southern arms, leavipg no part of its shores unexamined on these
two surveys, except the north side of M‘Tavish Bay.

I did nqt, however, on
these occasions, make excursions inland.

PRIMITIVE ROCKS.—GREAT BEAR LAKE,

Ar the south-east corner of M‘Tavish Bay, primitive rocks form a hilly range
which, at the distance of a mile or two from the shore, attains an clevation of
cight bundred or one thousand feet. The steep face of the range forms the shore
of the lake for fifteen miles, and perhaps further, on a direction from N.W. by
W. to S.E. by E., and is prolonged on the latter bearing, at the back of the lower
country lying towards Point Leith. _ The general form of the hills is obtuse-
conical, in some instances approuching to dome-shaped. None of them rise
much above the others, and the vallies between them are seldom wide or deep.
At a distance, some of the masses of rock appear round-backed ; and in certain
points of view, the crest of the ridge scems to consist of mammillary peaks.  On
a nearer approach, the individual hills are found to be composed of rounded emi-
nences, having summits, generally, of an oblong form, and consisting of smooth,
naked rock. Small mural precipices are frequent, and many detached blocks of
stone lie bencath them.  Between the eminences, there are level spots destitute
of vegetation, and covered with small ‘stones or gravel not much worn. A con-
siderable portion of the gravel is granite or quartz, the debris, perhaps, of the
rocks, of which the hills consist; it contains also some picces of slate, and
not a few of quartzosc sandstone, neither of which I observed in situ.  In the
course of a walk of two miles over thesc hills, the only rock I observed was
granite, verging in a few places towards gneiss, and gencrally whitish, with
black mica. Sometimes the felspar is brownish-red, and the rock not unfre-
quently contains disseminated augite ! The weathered surface of the stone was
everywhere of a brick-red colour. In many spots the rocks split into such thin
slaty looking tables that they have the appearance of being stratified. The
Alaty masses are, generally, vertical ; but in one hill they were observed dipping
80° to the south-east. The direction of the tabular masses is mostly across the
oblong summits of the hills. The appearances of stratification were not observed
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to exend through a whole hill,and seemed, in fact, to be confined to the morde
decomposable gramtes but the naked rockg ate everywhere traversed by
smooth fissures. The blocks, which lie under the cliff$, have sometimes a tabular
form, but more generally come nearer to a cube or rhomboid, and present one
or two very even faces. Few veins were noticed. In the more sheltered vallies,
some clumps of white or black spruce trees occur ; but the hills are barren. -

The point of land which lies between M*Tavish and M‘Vicar Bays has low
shores ; but five or six miles igland au even-backed ridge rises gradually to the
height of three or four hundred feet, and abuts obliquely against the primitive
hills. I did not visit this ridge, and the snow prevented me from seeing any
flat beds of rock, if such exist on the shore. On one point, however, near the
north end of Dease Bay, many large angular blocks of whitish dolomite were
piled up, and I have little doubt of the rock existing in situ in that immediate
neighbourhood. : '

M*Tavish Bay is forty miles long, and twenty w ide, and s depth of water,
near the eastern shore, exceeds forty-five fathoms. Some shoals of Boulders
skirt the coast near Point Leith. MfVicar Bay is about scventy miles long,
and from eight to twelve wile; and at the * fishery,” in a narrow part, not far
from its bottom, its depth of water, two miles” from the shore, is twelve fathoms,
Deasc Bay is equal to M*Tavish Bay in cxtent, and opens to the S.W. into
the body of the lake. The high lands at the N.E. end, or bottom of this bay,
have an even outline, and appear to attain an clevation of eight or nine hundred
feet, at the distance of six or seven miles from the shore. Near its east side lie
the lofty islands of Narrakazze, which risé seven hundred feet above the lake.
Dcase River, the principal feeder of the lake, falls into the bottom ofeDease Bay.
It is two hundred yards wide, and from one to three fathoms deep near its mouth.
A few miles up this river a formation of soft red sandstone occurs, which will be
noticed hercafter,

LIMESTONE.—GREAT BEAR LAKE.

At the mouth of Dease river there are hills five or six hundred. faeﬁ. h}ghs
228* composed principally, or entirely, of dolomite in horizontal strata.: Smep
of the beds consist of a thick-slaty, fine-grained  dolomite; contsiriing
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dispersed scales of mica, which is most abuudant on the surfaces of the
 slates.. Most of the bgds, iowever, cousist of a thin-slaty, dull, purplish
228 dolemite, traversed By veins of calc-spar. The structure of this rock is
compact, approaching to fine granular; and some of the beds have what
quarry-men term clay-facings,” that is, they are encrusted with a thin film of
indurated clay.

Greenstone slate ? occurs in horizontal beds on the north shore, eight or nine
miles to the westward of Dease River: and at Limestone Point,* about twenty
miles from the river, a small range of hills terminates on the borders of the
lake, in shelving, broken cliffs, about two hundred feet high. These cliffs consist
chiefly of nearly compact light-coloured dolomite, interstratified with greenstone,
and a brownish-red limestone, such as oceurs in the hills at the mouth of Dease
Rive;r. In contact with the greenstone, there is a bed of talcose limestone,

Section of the cliffy ut Limestone point—strata dipping to the N.N.W.

In the section the strata are represented much ‘more inclined than they really are.
231 Fine-grained, nearly compact, yellowish-gray dolomite, forming the sumit of the hill, but the
first, or lowest stratum, in the lunguage of geologists,
232 Compuct, t:ﬁ:a;lcr) dolomite, \n{h a conchoidal fracture, and wax-yellow colour—second stratum.
233 A cherty dolomite;; cnnhmmg cale-spar—third stratum.
234 Bluish-gray dolomite, traversed by cale-spar-—is nearly compact, and has un uneven, splintery
" fracture—forms the uppermost portion of the fourth stratum.
235 Talcose ? limestone, having a curved, slaty structure, and containing cherty portions—from the
lower part of the fourth stratum.
286, 287 Earthy greenstone ? forms the fifth stratam.
238 Brownish-red dolomite, with an uneven fracture, scarcely splintery. It has a compuct structure,
" and is intersected by veins of cale-spar—from the sixth stratum,
299 Iﬂth! y!ﬂp‘ﬂmh«g'my dolomite, passing into chert—seventh stratum.
240;'R41" Thin-elaty beds of brownish-red dolomite, like 238—eighth stratum.
2@' " &BWish~white poreelain chert, sometimes mixed with red dolomtte——243——-nlnlh stratlum
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having a curved, slaty structure.: most of the beds of dolomite are hard, gnd pass
into chert.

ALUMINOUS SHALE.,—GREAT BEAR LAKE.

Tug north shore of Bear Lake is low, and is skirted by many shoals, formed by
boulders of limestone. No rocks, in situ, are exposed between Limestone Point
and the Scented Grass Hill, a remarkable “promontory, which sepa:a.m
Smith and Keith bays. Its height above the lake is betwixt eight’ “and nine’
hundred feet, and in form and altitude it corresponds with the Great Bear
Mountain, which, lying oppesite to it, separates M‘Vicar and Keith bays. I
did not ascend either of these hills ; but cliffs, corresponding in character to those
of the aluininous shale-banks at Whitby, flank their bases ; and the same forma-
tion probably extends along the north shore of Keith Bay and some way down
Bear Lake River. The ground skisting the Scented Grass and Great Bear
Mountains ig much broken, and consists of small, rounded, and steep eminences,
separated by narrow vallies and small lakes.  Several shelving cliffs, about one
hundred feet high, and sonee miles in extent, are washed by Bear Lake. They

consist of slate-clay and shale, more or less bituminous, and the dip of
251 the strata is in several places to the N.W. by N. At the foot of

the Scented-Grass Hill a rivulet has made a section to the depth of one
241 hundred fect, and here the shaly beds are interstratified with thin layers of
246 Dblackish-brown, earthy-looking swinestone, containing selenite and pyrites.
247 Globular concretions of the same stotie, and of a poor clay iron-stone, also

occur in beds in the shale. The surfaces of the slates were covered with
246 an efflorescence of alum and sulphur. Many crystals of sulphat of iron
250 lie at the bottom of the cliff, and several layers of plumose alum, half an
948 inch thick, occur in the strata. At the base of Great Bear Mountain, the

bituminous shale is interstratified with slate-clay, and I found imbedded
in the former a single piece of brown coal, in which the fibrous structure of wood
18 apparent Sections of slate-clay banks, and more rarely of' bituminous shalg,
occur in several places on the north shore of Keith Bay. In one place about
seven or eight miles from Bear Lake River, a bed of plastic and bxttunmous clay

occurs, and in another, near Fort Franklin, there is a deposit of an earthy-ogal;
which possesses the characters of bdlack chalk.
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It is probable that a magnesian limestone underlies this formation of bitu-
minous shale. I have already mentioned the beds of dolomite, which are ek-
posed on the north side of Bear Lake, afid similar beds occur to the southward
of the Great Bear Mountain, forming cliffs on the shores of M‘Vicar Bay. At
Manito Point, on the west side of the isthmus that connects Great Bear Mountain
to the main shore, a low ridge of limestone rocks terminates on the borders of
the lake, forming some bold cliffs and a remarkable cave. The stone has a gray
evlour ang_bituminous smell, apd contains much interspersed calc-spar. The
strata dip to the north-west.

VICINITY OF FORT FRANKLIN, GREAT BFEAR LAKE.

Forr Franklin stands on the northern shore of Keith Bay, about four miles
from Bear Lake River, upon a small terrace, which is elevated twenty-five or
thirty feet above the lake. The bay, contracting towards the river, is about four
miles wide opposite to the fort, and the depth of water there does not exceed four
fathoms. Farther from the river, the east and west shores of Kcith Bay recede
to the distance of thirty miles from each other, and the depth of water in the
centre of the channel greatly increases. The bottom of this bay, wherever it
could be distinguished, was observed to be sandy, and thickly strewed with round *
boulders * of various primitive rocks of Jarge size, which were particularly abundant

* List of boulders gathered on the beach at Fort Franklin.

261 Coarse crystalline granite ; felspar flesh-red | 266 Granite ? red felspar in large crystals;

in large erystals ; quartz gray; mica black,

262 Granite; felspar paler, and less distinctly
crystallized ; quartz in small quantity,
gray ; mica blackish, and rather abundant.

263 Granite; felspar partly reddish, partly yel-
lowish.white, quartz in small grains ;
mica equalling the quartz in quantity, black.

264 Granite, fine-grained; quartz and felspur,

" wiiite, the former nearly transparent, black
“ mien Imsmall specks, garnets.

205, 268 Graulte ; quartz in regular crystals;

mica blackish, in small quantity,

quartz gray ; mica replaced by chlorite ?
felspar gray; chlorite ? in small

(uantity.

267 Granite;

269 Granite, small grained, passing into gneiss ;
reddish-brown felspar and gray quartz,
intimately mixed, and having in the ag-
gregate, a vitreous lustre ; mica in layers,

270 Granite coarser-grained than the preceding,
confaining more quartz; the mica disse-
minated.

271, 273 Granite with little mica, some portions
of the felspar tinged green,
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near the river, and with large &quare blocks of limestone, most plentiful near the
cfipe formed by the Scented Grass Hill. In the small bay between the fort and
the river, shoals are formed by accufiulations of boulders, and the shores-are

thickly strewed with them. Many of these travelled blocks consist
261 to 308 of flesh-red granite, having only a smmall quantity of black mica,
exactly®resembling the primitive rocks scen in M‘Tavish Bay,

‘but noticed no where else near thelake. Boulders of the same description occur

in shoals at the mouth of M‘Tavish Buy, and on the shores which,skirt the

Scented Grass Hill which faces that bay, to all which places they may have been
brought from the parent rock, by a current flowing from the east. On the
northern shore of Bear Lake the great majority of the baulders consists of

limestone. Two varieties of granite, which occur amongst the boulders,

2606 282 were recognised as being abundant rocks at Fort Enterprise, which

Is situated about one hundred and seventy miles south-east from

M*Tavish Bay. Some of the boulders were of a peculiar-looking

275, 277,| Granite, grayish anfl small grained,
278, 279, mica black,
280

276 Granite ;
augite 2—no mica.
The mica is mostly black in all the granite
boulders that occur here, the felepar most fre-
quently reddish.

brick-red felspar; quurtz ; amd

281 Porphyritic granite ? felspar imperfectly erys-
tallized, containing large, imbedded crys-
tals; quartz ; and chiorite ?

282 Granite ? composed of felspar, or quartz,
with, perhaps, a few minute grains of
chlorite ?

w83 Granite ? contains little quartz, and a few
scales of mica, with some chlorite ?

284 Sienite; felspar somewhat granular, a little
quartz and chlorite ?

285 Porphyritic sienite? having a basis of
slightly granular felspar, with light-co-
loured crystals of felspar, some quartz
and disseminated grains of chlorite?

porphyry,

i Reddish-brown horastone porphyry.
7 Crystalline greenstone.

8 Fine-grained greenstone.
Porphyritic greenstone.

Pitchstone porphyry.

Gireenstone slate with pyrites.

2 Amygdaloidal elaystone porphyry.
Compact grayish-blue dolomite.
Splintery dolomite.

Cellnlar dolomite,

Swinestone.

Limestone with cornllines.

Chert.

White quartz.

Quartz-rock.

Conrse sandstone.

2 Fine-grained white sandstone,
Fine-grained red sandstone.
Fine-grained striped gandstone.
Fine-grained spotted sandstone, - -
306 Slaty sandstone verging towlrds slate-glay;
807 Dark-red claystone.

308 Light-coloured claystone.
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exactly vesembling that which oceurs in the height«of land betwixt the Copper-
mine River:and Dease Bay; several of sandstone and conglomerate, which
probably came: from the same quarter; of"greenstone, perhaps, from the Copper
Mourttains, -and - of limestone from the northern shores of the lake, and from
the isthmus of the Great Beat:Mouantain ; all these places lying to the eastward
ormétthieast.

,/The aoil dn- the immediate yicinity of Fort Franklin is sandy, or gravelly,
and: .u‘;mw,-;j;a the depth of one or two feet, a bed of clay of unknown
thickness.  Gravel taken from a spot thirty feet above the present high-water
level of the lake, and out of the reach of any stream or torrent, contained rounded
pebb}és of graniteuof greenstone, of quartz rock, of lydian stone, and of various
sandstones, of which some were spotted, and others presented zones of different
colours. These sandstones form a considerable portion of the gravel.*

The clay which lies under the soil is of a bluish-gray colour, and is plastic
but not very tenacious. It is more or less mixed with gravel. During the
greater part of the year it is firmly frozen; the thaw in the two seasons we
remained there never penetrating more than twenty-oge inches from the surface

List of Specimens from Ditwvial Gravel, Fort Franklin.

1 Amphibolic granite, rather coarse crystalline, felspar flesh-red.
2 Ditto, approaching to gneiss.
3 Gneiss spproaching to mica-slate, felspar white, and in small quantity.
4 Greenstone with much felspar and minute disseminated pyrites.
5 Quartz rock ? having brownish and imperfegt crystals, and a reddish disintegraled mineral dis-
setninated.
6 Brownish-red and fine granular quartz-rock, with a somewhat splintery fracture, It has the
aspect of compact felspar.
7 Quartz rock, reddish crystalline texture, and vitreous lustre, but with small rounded grains im-
bedded in it, bringing it near to sandstone. »
8 Coarse sandstone; rounded grains of quartz united by a clayey basis.
9 Fine-grained pui’plish sandstone, with grayish spots. This sandstone occurs €n sifu near the
Copper Mountains, between Dease Bay and the Coppermine River,
10, E‘m-g:ﬁmd yellowiph-white sandstone,
11 Yelowishagy 'mdﬁulﬁ. tomnosed of amall rounded grains of quartz united by a powdery

: mmmpﬂlado’f fﬂe’gﬂhs ﬂtmous quartz.
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of the earth. Inspots where the sandy soil is wanting, the clay is covered & foot
deep, or more, by mosses, mostly bryum palustre, and some marsh kypna and
dicrana, in a living state, for they seem to be converted very slowly into peat in
this climate.

The ground rises gradually behind the fort, until it attains, at the distance of
half a mile from the 1ake, the height of two hundred feet, forming, when viewed
from the southward, an even ridge, running nearly east and west—which ridge
ig, in fact, the high bank of the lake, as it corresponds in height with the
summit level of the banks of Bear Lake River, and of the southern shore of Keith
Bay. The country cxtending to the northward, from the top of the bank, is nearly
level, or has a very gentle ascent for about five miles, when a. more abrupt ridge
rises to perhaps three hundred or four huudred feet above the lake. The view*
from the summit of this second eminence is very extensive, the whole country as
far as the eye can reach appearing to be a level, from which several narrow pre-
cipitous ridges of limestone arise. But, although the country around these ridges
appears from a distance to be level, or very slightly undulated, yet it abounds in
small eminences and steep-sided vallies of various shapes, some being rounded
and basin-shaped, others long and narrow. Lakes and swamps are here so
numerous, that the country, for at least sixty miles to the northward, is impassable
in summer, even to the natives. There are many mounds of sand and gravel,
and fragments of sandstone are frequent ; but having travelled in this direction
only in winter, when the ground was covered to the depth of upwards of three
feet with snow, I had not an opportunity of examining its geological structure.
‘White spruces cover the drier spots ; larches, black spruces, and willows abound
in moist places ; the sandy hillocks are clothed with aspens, and the sides of the
vallies support some canoe birches, with a thick undergrowth of dwarf birches,
alders, and rose-bushes. The eminence from whence the view just described
was obtained, appears like a ridge only in approaching it from the lake, for it
rises very little above the general level of the country behind it. It has a
direction from N.W. by N. to S.E. by S., and terminates about eight miles to
the eastward of the fort, in a small bluff pmnt on the shores of the lake, and there
the strata consist of slate-clay slightly bituminous. The banks lmmmimm!y
behind the fort also exhibit, in their ravines, a bluish slate-day.

See Sketch, No. 3, Plate 31,
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‘The land on the south side, or bottom, of Keith'Bay, presents a nearly similar
aspect to that just described, rising, on the borders of the lake, to the height of
one bundred and fifty feet, and then running back to a great distance nearly level.
It may be characterised as full of hollows, narrow vallies, ravines, and lakes;
but it is not hilly, although it is traversed by ridges of limestone, which rise
like walls through the flat country. The nearest of these ridges terminates on
the borders of the lake at the Manito Point, (noticed in page vii.) It may
be proper to remark here, that, in addition to the limestone ridges visible
from Fort Franklin, or from the heights behind it, the summit of Clark Hill,
bearing south, and forming part of a ridge about fifty miles distant, was
distinctly seen. This hill lies behind Old Fort Norman on the Mackenzie, and
has more the outline of a granitic rock, although some of the peaks which skirt
it have the serrated crests which the limestone ridges in this quarter show. It
was guessed to be 1500 feet high above the Mackenzie.

This sketch of the general features of the country about Fort Franklin being

premised, the ensuing geological notices follow in the order of the route of the
Expedition.

BEAR LAKE RIVER—SANDSTONE, LIMESTONE.

Bear Lake River is hbout seventy miles long, from its origin in the lake till
it falls into the Mackenzie, and throughout its whole length, its breadth is never
less than one hundred and fifty yards, except at the Rapid, a remarkable place,
about the middle of its course. It is from one to three fathoms deep, and very
rapid, its velocity being estimated at six miles in the hour. Its waters are
clear as they issue from the lake, but several branches of considerable size bring
down wuddy water, particularly one which flows from the north, and falls in
below the rapid.

- Above the rapid. the valley of the river is very narrow, the banks everywhere
sloping sleaply from the level of the country., Their summit line, which is nearly
straight, is about one hundred and fifty feet above the bed of the river. In some
places they haye an even face elevated at an angle of about forty-five degrees,

2nd they are unot unfrequently cut by ravines into pretty regular figures,
membhng hay-ricks, or the parapet of a fort, the ravines representing the

b 2
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embrasures. Sections made by the river presented generally sand or.clay i he
sand probably proceeding from the disintegration of -a friable, gray: sandstone,
which showed itself occasionally in a more solid form. The rapidity of our
voyage, however, afforded us little opportunity of searching for the solid strata
which are generally hid by the debris of the bank. About twelve !mles above
the rapid, a small-grained, friable sandstone, of a yellowish gray - colour,
-aﬂi irregular earthy fracture, is associated with beds of bluish-gray slate-
clay. These beds consist of concretions of various sizes and irregular shapes,
but which may be said to approach in general to a depressed orbicular form ;
their surfaces are coloured purplish-brown by iron, and studded with crystals of
sulphate of lime. This slaté-clay contains many small round grains of quartz,
and is exactly similar to that which occurs at the rapid, and which will be after-
wards noticed. In other places the banks are covered by the debris of a slate-
clay slightly bituminous, resembling wacke in its mode of disintegrating.

The Rapid is caused by the river struggling through a chasm bounded by two
perpendicular walls of sandstone, over an uneven bed of the same material,
On escaping from, this narrow passage, it winds round the end of a lofty
cliff of limestone, which forms part of a ridge that is continued through " the
country on both sides of the river. The annexed sketch* presents the outlines
of the ridge and banks of the river as seen from the middle of the stream a short
way above the commencement of the rapid.

Viewed from the summit of this ridge, which rises about eight hundred feet
~above the river, the country towards Bear Lake appears level. - The view down
the river presents also a plain country, bounded on the Mackenzie by another
limestone ridge, which, unless the eye was deceived by ‘thedistance, "gra-
dually inclined to the one at the rapid, and appeared, by joining -it o the
northward, to form  a great basin. These ridges ‘are also prolonged:io the
southward. The plain is covered with wood, intersected by ¢hains ‘of: lakis,

‘and seemed to lie rather below the' summit: level of the banks-éf Bear
Lake River. It is only comparatively, that the country deserves the mm& n’f
plain, for its surface is much varied by depressions, ravines, and smfx!l it ;
that do not, however, destroy the general level appearance wheh sgen

. -Sketcl Na; 2., plate 31, Soe also piate & of the Narrative, for-a.vigw.of the swnachilh Bgitia
westward. . ! e
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4istange. ., The view from the hill is terminated,:to the westward, by the distant
-chain of the Rocky Mountains, running nearly N.W, by N. A little below the
rapid; a: small stream from the southward flows into the Bear Lake River, near
whose:sources the Indians procure an excellent common salt, which is deposited
.from the: springs by spontaneous evaporation.
- The walls of the rapid are about three miles long, and 120 feet high. They are
: i+, cotaposed ' of horizontal beds, the lower of which consist of an earthy-
%5 loadking -stone, intermediate between slate-clay and sandstone, having
~ .. interiorly a dull yellowish-gray colour. Concretions, with smooth surfaces,
about the thickness of a swan's quill, pass perpendicularly through the beds
like pins, are prolonged beyond the partings, and bear some resemblance to
portions of the roots or branches of a tree. The seam surfaces are very
uneven. These beds are parted by thin slaty Jayers, of a stone similar in ap-
pearance, but rather barder, and containing many interspersed scales of
18 . mica, and also some minute portions of carbonaceous matter in the form
of lignite. The thin layers contain impressions of ferns, and from the
19 debris at the bottom of the cliff I gathered impressions of the bark of a
1827 tree (lepidodendron) and some ammonites in a brown iron-shot sandstone.®
The upper beds are composed of a fine-grained, quartzose, gray sandstone,
'18,‘.0 21, ‘having an earthy basis, and occasionally interspersed carbonaceous
22,23,24, matter. Some of the beds are a foot and a half thick, and have

26,27 sufficient tenacity to be fitted for making grindstones ; most of the
v gt sandstone is, however, rather friable. Near the summit there is
28 . interposed a bed of fine-grained dolomite, and a friable sandstone,

- ‘which forms the crest of the cliff, and exhibits in its weathering bat-
shaped projections and pinnacles. Covering this sandstone, but not
ﬁ{J mqm to the margin of the cliff, there is a layer of slaty limestone,
#£9,{ having.a bluish or blackish-gray colour, a dull fracture, and rather compact
i structine! In the lower beds of the cliff there are some globular and disk-

FENATLS d.}'-f O3

ing\uehd all £he 5 ctmena containing organic remnms, says nf thm 8] eles ‘of

2HT mj& ?“J{F s 16 wr»|:iltu.-ov'erlmrw.w It contamf sulg;n ! o

wnite A phate of barytes, and is pmbably
fa: io-sethe of the Ooii'tea near the Oxford clay.” Although it was found lying on the beach,

DU oF It Vit vingh fablerr fhom soma'of thie bedds of clayey sanilstotie, whicki-fort e ‘walla
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shaped concretions, of andndurated iron-shot slate-clay, or poor clay-irom-
30 stone, containing pyrites. They vary in magnitude from six inches to

a foot and a half in diameter, and appear to be formed of concentric layers,
which are rendered apparent by the weathering of the stone. The sandstones
and shales of the rapid have a strong resemblance in appearance to those of the
coal measures ; but pitch-coal was not detected at this place. Several distinct
concretions of indurated slate-clay, assuming the appearance termed cone in cone,
were picked up among the boulders on the banks of Bear Lake River, some
way below the rapid, but they were not traced to their parent beds. They effer-
vesce with acids.

Between the walls of the rapid and the limestone ridge there is a piece of
meadow-ground. having a soft, clayey soil, in which, near the base of the hill, a
small rivulet flows to join the river. The bed of this rivulet presents accu-
mulations of boulders of large size, arranged so as to form two terraces, the
upper of which is considerably above the highest level either of the rivalet, or of
Bear Lake River. , The boulders consist of varicties of granite, gneiss, mica-

slate with garnets, grecnstone and porphyry. One of the porphyries is
50 a beautiful stone, composed of hyacinth-red felspar, and irregular crystals

of milky quartz, with a few specks of a dark green mineral, and very much

resembles a rock which is not uncommon in the gneiss districts about Fort
45 Enterprise. Many of the boulders consist of conglomerates and sandstones
47 that strongly resemble those of the old red sandstone formation, which
50 forms the height of laud between Dease Bay and Coppermine rivers.
51 Also some flinty slates, mixed, in thin layers, with compact, yellowish
49 limestone, and some pebbles of jasper interleaved with flinty slate.

The limestone ridge below the rapid stands on a narrow base, whose transverse
diameter does not exceed a quarter of a mile. Its summits are generally
cconical, but very rugged and craggy ; the highest peak I had an opportunity of
visiting is about a mile from Bear Lake River, and it has been already stated to
be estimated at eight bundred feet above that stream, or nine hundred and fifty
above the sea. The general direction of the ridge is from S.E. by S. to N.W.
by N., or nearly parallel tothe great Rocky Mountain chain, and to the smaller
ndges betwixt it and that chain. Its prolongation through the flat surronndiag
strata, to the southward of Bear Lake River, can be traced for at least forty
miles, and it is visible at nearly an equal distance, as it runs through the still’ mote.
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level country to the northward ; but here, as has been already said, it appears to
incline towards the similar ridge * which is cut by the Mackenzie, at the mouth of
the Bear Lake River, and is about twenty-five milés to the W.S.W., in a direct
live. That part of the ridge which I had an opportunity of visiting, consisted en-
tirely of limestone, generally in thick beds. Its stratification was not very evident,
and in my very cursory examination the general dip was not clearly ascertained.
A precipitous cliff, four hundred feet high, facing the S.E., and washed by the
Bear Lake River, presents strata, inclined to the S.W. at an angle of 45°, which
may be perbaps considered as the general dip ; for the ridge on that side slopes
down to the surrounding country at an angle of about 30° or 40°, while on the
N.E. side it presents lofty precipices formed by the cropping out of the strata.
Many of the beds in this hill consisted of a blackish-gray fine-
39, 34 grained limestone, intersected by veins of calc-spar; but several layers
40 of gray and dark coloured dolomites, and some of a yellowish-gray
rauchwacke, were interstratified with them, and the upper parts of the
precipitous cliff, and also of the highest peak, consisted of a calcareous
35,36  breccia, containing rounded pieces of brown limgstone, and angular
fragments of chert; and the faces of some’ cliffs, on the N.E. side of
42,43,44 the hill, were mcrusted with a fine crystalline gypsum to the depth of
from one to two feet.}

* Part of this ridge is seen i sketch No. 1, plate 31,

+ 33 This limestone appears as if’ composed _of an aggregate of small erystals, and presents many
drusy cavities. '

34 TIs an adjoining bed of a similar colour, of a fine crystalline texture, but without the drusy cavities.
It appears to be u dolomite. These two beds dip to the northward.

85, 86 Celeareous breccia. The two preceding beds (33 and 34) were from the summit of the
portion of the hill which forms the cliff, but taken a little further to the N.W. In the cliff the beds
dip; as bas been stated, to the S.W. The following beds oceur in going to the north-westward,

_ - - fowards the summit of the highest peak, commencing near its base, in a valley behind the cliff.

87 A fige-grained blackish-gray dolomite, having inlerspersed many uodules of chert, or grayish-

 whits quartz, not crystallised.

88 A ve*r'y compact, opaque limestoue, of a smoke-gray colour, having a flat and slightly splintery

i fiencture.. Bffervesces briekly.

ﬂ ,Blackish-gray rather compact limestone, hnﬁng a flat and dull fracture, and intersected by small
mﬂ' ﬂlcqar .This is o prevalent utone in the hill, and also vccars in quantity in other
Emestone ridges in the neighbourhood. ) 40 An

......



The banks of Bear Lake River bglow the rapid have a more gentle dachvxty
than those above it, and they occasronhlly recede from the stream, so as to ledve
a grassy slope varying from a few yards to half a mile in breadth. The sections
of these banks by torrents present only sand or clay ; and the hollows of the
ravines are lined with boulders principally of primitive rocks. No stone was
observed in situ from the rapid until we came to the junction of the river with ths
Mackenzie. :

The Bear Lake River flows into the Mackenzie at a: right angle, and on- na
north bank, at its mouth, there is a hill,* whichi has been already noticed as
forming part of a ridge visible from the one at the rapid, with which it probably
unites to form a great basin. These two hills seem to belong to the same

formation. The body of the hill consists of highly-inclined beds of
61, 62 blackish-gray limestone, with sparry veins, and of brownish-gray dolo-

60 mite, which cannot be distinguished in hand specimens from that of

the hill at the rapid. The superior beds are formed of a calcareous

57 breccia.t Associated with these strata, however, there are beds of lime-
58,59 stone, highly, charged with bitumen ; and at the base of the hill there are
63, 64 beds of bltummous shale, some of which cffervesce with acids, whilst

40 An ash-gray, fine-granular dolomite.
41 A conglomerate, forming the summit of the highest peak.

* Bec skeich No, 1, plate 31.

t 57 This breccia has o white calcareous basis, which incloses angular fragments of compaet, yell._._
lowish-gray limestone, with smooth dull surfaces.

58 Grayish-white limestone, having a fine crystalline texture, with drusy cavities, Incmsiod wi;h
Litamen,

59 Limestone, apparently composed of crystalline fragments, highly charged with bitumen; cemented:
by a whitish carbonate of lime in minute crystals. I could not satisfy myself whether this variety
of colour proceeded from partial impregnations of bitumen, or from a breecmted ltrnc?lm
Specimens 58 and 59 were from beds near the western part of the hill, .

60 A fine-grained dolomite, appmu.ching to compact, having a flat and somewhat Bpllntﬂ’y ﬁmpm
and a brownish-gray colour. oy g e

61, 62 ‘Limestone in the body of the hill, resembling No. 89 in the hill at thc m}tﬂ ‘“:: :'
River, but with larger veins of calc-spar. _

63 64 Dark blaek!sh-bmwn bituminous shale, vemed with calc-spar, and, mm' iz
* marl-slate, II. eontsins nndulea of iron pyntes.
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65 others approach in hardness, and other characters, to flinty slate. These

shaly beds were seen by Captain Franklinsand Mr. Kendall in autumn

1825, and they also saw, at that time, some sulphureous springs and streams of

mineral pitch issuing from the lower parts of the limestone strata ; but the whole

of them were hid by the height of the waters of the Mackenzie in the spring

of 1826.* The same cause prevented me from seeing some beds of lignite

g% gg and Eiandstone, at the same place, of which Captain Franklin obtained
specimens.

LIGNITE FORMATION.—MACKENZIE’S RIVER.

Havine noticed the general features of this portion of the river, I have next to
state, that the formation constituting its banks may be characterised as consist-
ing of wood-coal in various states, alternating with beds of pipe-clay, potter's
clay, which is sometimes bituminous, slate-clay, gravel, sand, and friable sand-
stones, and occasionally with porcclain earth. The strata are gencrally horizontal,
and as many as four beds of lignitc are exposed in some parts, the upper of
which are above the level of the highest river-floods of the present day.

The lignite, when recently detached from the beds, is pretty compact, but
goon splits into rhomboidal pieces, which again separate into slates more or less
fine. "It burns with a very fetid smell; somewhat resembling that of phosphorus,
with little smoke or flame, leaving a brownish-red ash, not one-tenth of the
original bulk of the coal. The blacksmith found it unfit for welding iron when
used alone, bug it answered when mixed with charcoal, although the stench it
created was a great annoyance. Different beds, and even different parts of the

65 Thin bed of indurated shale, approaching to flinty slate, lying at the foot of some beds of bitumi-
nous limestone. Their connection not clearly made out.
66, 67, 68 Bluish.gray, fine-grained sandstone, some of them passing into slate~clay, and scarcely
be distinguished from those at the rapid in Bear Lake River. Capt. Franklin took these
spocimens from horizontal beds at the foot of the hill facing Bear Lake River.

ﬂiflmmdut'ﬂackenzie,' In p. 95 of his Voyage to the Arctic Sea, states, that he saw several
sonall mineral springs running from the foot of this mountain, and found lumps of iron ore on the beach,
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same bed, presented specimens of the fibrous brown-coal, earth-coal, conchoidal
brown-coal, and trapezoidal brown-coal of Jameson. Some of the pieces have the
external appearance of compact bitumen, but they generally exhibit, in the cross
fracture, the fibrous structure of wood in concentric Jayers, apparently much com-
pressed. Other specimens have a strong external resemblance to charcoal in

structure, colour, and lustre. A frequent form of the lignite is that of slate,
48 of a dull, brownish-black colour, but yielding a shining streak. The

slate is composed of fragments, resembling charred wood, united together
by a paste of more comminuted woody matter, mixed, perhaps, with a small
portion of clay. In the paste therc are some transparent crystals of sulphate of
lime, and occasionally some minute portions of a substance like resin.  These
shaly beds bear a strong resemblance to peat. not only in structure but also in
the mode of burning, and in the light whitish ashes which are left. The external
shape of stems or branches of trees, is best preserved in some fragments im-
pregnated with slate-clay, and occasionally with siliceous matter, which oceur
imbedded in the coal. The bark of these picces has been converted into lignite.
Some of them exhibit knets, such as occur where a branch has decayed, and
others represent the twists and contortions of wood of stunted growth. The lignite
is generally penetrated by fibrous roots, probably rhizomorpha, which insinuate
their ramifications into every crevice.

The beds of lignite appear to take fire spontaneously when exposed to the
atmosphere. They were burning when Sir Alexander Mackenzie passed down
the river in 1789, and have been on fire, in some part or other of the formation,
ever since. In consequence of the destruction of the coal, large slips of the
bank take place, and it is only wherc the debris has been washed away by the .
river that good sections are visible. The beds were on fire when we visited
them, and the burnt clays, vitrified sand, agglutinated gravel, &c. gave many
spots the appearance of an old brick-ficld.

The gravel interstratified with the lignite, consists of smooth pebbles

81 of Lydian stone, of flinty slate, of white quartz, of quartzose sandstone,
and conglomerate, like the sandstones and conglomerates of the old red
sandstone formation, of clay-stone, and of slate-clay, varying in size from a pea to
that of an orange. The gravel is often intermixed with a little clay, which gives
‘the bed sufficient tenacity to form cliffs, but does not prevent the pebbles from
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geparating, in the attempt to break off hand specimens. It is seamed by thin
layers of fine sand : beds of sandstone are of occasional occurrence.

Potter's clay occurs in thick beds, has generally a gray or brown colour, and
passes, in some places, into a highly bituminous thick-slaty clay, penetrated
by ramifications of carbonaceous matier resembling the roots of vegetables.

The pipe-cluy is deserving of particular notice. It is found in beds from six
inches to a foot thick, and mostly in contact with the lignite. It has commonly
a yellowish-white colour, but in some places its huc is light lake-red. The natives
use 1t as an article of food in times of scarcity, and it is said to have sustained
life for a considerable time. Jt is termed white yuud by the traders, who white-
wash their houses with it. It oceurs also in lignite deposits on the upper branches
of the Saskatchewan, and 1s associated with bituminous shale on the coast of
the Arctic Sea. Mr. Nuttall mentions a similar substance, under the name of
pink-clay, as being found in the lignite deposits on the Arkansa.*

The porcclain carth was obscrved only at one place where the beds were
highly inclined, and there it appeared to replace the sandstanes ol other parts of
the deposit. It has a whitish colour, and the appearance, yt first sight, of chalk;
but some of its beds, from the quantity of carbonaceous matter interspersed
through them, have a grayish hue.  Its beds are from two to three yards thick.

In a notet I have mentioned the most remarkable sections of this formation

Travels in the Arkansa, p. 52—564.

1+ Section 1.
The section of the bank at the mouth of thé Bear Lake River is as follows, beginning with the
lowest bed :—

&1 Gravel, with thin layers of sand rising from the water's edge in a perpendicular

clif;, tothe height of .. ..vrvonmnne inisioie iniadiviovass sis nilin s 30 feet
Lipnite (7000 B0 BNA BAY 1w ovinie sowsmimrsiome s e sision o s s e sam sy v 1
83 Potter’s clay of a bluish gray colour, alternating with layers of sand ........ 40

A sloping uneven brow, covered with soil, extends to the summit of the bank 20

. 91
Lydian stone is the most abundant, and whitish quartz the least so of the pebbles mentioned in
the text as entering into the composition of the gravel.
A little farther up the Mackenzie, this bed of gravel passes into sand, which, in some spots,
82" has sufficient coherence to merit for it the name of sandstone. During a great part even of
the summer season, all the beds of sand are frozen into a hard sandstone ; but a piece having
been broken off and put into the pocket, speedily thawed into sand. 88 Specimens

c2
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which occur on the banks of the Mackenzie. The depth of the formation was
not ascertained, but the sections will show the thickness of the beds which were:

83 Specimens of the clay, which I'have denominated potter’s clay, taken from near the beds of

lignite, have a colour intermediate between yellowish-gray and clove-brown, a dull earthy frac-
ture, and a slightly greasy feel. It is not gritty under the knife, and acquires a slightly shining
smooth surfuce, adheres slightly to the tongue, and, when moistened with water, assumes a darker

colour, and becomes plastic,

Section IT.

About five miles gbove Bear Lake River, the cliff consists of
Slaty sandstone evidently composed of the same materials with the friable kinds
described i the text, bul having tenacity enough to form a building-stone.

It incloses some seams of lignite . ......... e AR e et N0t
Tiptiile: vowom s R T, s R e R S 43
Clayand Sand .. ... ot ittt ieeer veeeans T = .. B0
Irregular slope from top of cliff to summit of bank ...... skt passesa e 0
154}
Section III.
A little farther up the river than the preceding :—
85 DPipe-clny on a level with the water .. .v.vvuiiiniiiiinri v eanns veeesss  1foot
B85 Lagtte oo o v Solpadiaie TRAT G B g VA e g b
80 Polter’s clay cocs i nsrsommmsnsvo s beemms s s ses: s e RN S 14 feet
87 Pipe-clay ........ o e N A e e A o e 1 foot
B9 TAZBAE woirw s aimm i omais o w0 w e i e vie R s ERIEEE |
91 Potter’selay ,.ouieevaiiiisanayee TR SRS e eerva. 10 feet
Lignite ....... RIS S saiie s e viee e S aeEE LT e veene. 1 foot
Sandstone . ........ it . verere B feet
Lignife s v v v s mevamss SRR b R R R R RS L 2%
Potter's-dlay cowviviee g s A A R e e e |
=94 Friable sandstoneand clay .......... . <1 SR caee. 20
Sandstone a little more durable .......0c00viureeerins Y T .|
Sloping summit........... . o000 R e PR N BRI | |
121

The pipe-clay, when taken newly from the bed, is soft and plastic, has little grittiness, and wheﬁ
chewed for a little time, a somewhat unctuous but not unpleasant taste. When dried iri the air if
acquires the hardness of chalk, adheres to the tongue, and has the appearance of the whiter kinds

of English pipe-clay, but is more meagre,
Section
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exposed. The height above the sea of the summit of the banks it forms on the
Mackenzie, was estimated to be from two hundred and fifty to three hundred feet.

Section IV.
A little above the preceding :(—

A precipitous bank of gravel .................. cesensiatassvasensiaves 12 feet
Lignite and clay, the beds concealed by debris ... ... . 0ni.e. sesecnase 40
Friable sandstone . ... . .o vivviiiniiiiiiiii waia vasseseass 30

Height of the ¢liff «.vevvvvnvvniocnrinansonesses o o B2

Section V.

Ten miles above Bear Lake River, at the junction of a small torrent with the Mackenzie, there is
a cliff about forty feet high, in which the strata have a dip of sixty degrees to the southward.

98 Bed, No. 1 Porcelainclay . ..ottt i einre s 2 yards
2 Potter’s clay, slightly bituminous . ... ....... ... . ... 1
99 8 Thin-slaty lignite, with two seams of clay-iron stone, an inch
100, 101, i S T — R 23
4 Pipe clay, (nineinches) ...........ooiiiiian.. Yoo R
104 5 Porcelain clay . ....... 0 R RS A N . 3
105 6 Bituminousclay...... S S R A R e 3
106 7 Lignite, with a conchoidal fracture ......... O O . = . 2
B P TR corarss o o ssavmc @) 6 B O R ) i e R |
107 9 Yorcelainelay. ... ..oooooiis Ll S B 8
10 Bil.umil'wus Sy i S e s RS S e e e 3
110 11 Liguite, carthy paste, enclosing fibrous frugments. ... ........ 2
12 Porceluin earth .. ... ... R A K RN AT S i
13 Bituminous clay.......... ... .ol iiiiiiiae R b 9
14 Porceluin earth, .. .. ..... S e e S SRR R TS wils
31 yards.

The three last beds, it is probable, once inclosed seams of coal which have been consumed, but the
quantity of debris prevented this from being ascertained satisfactorily during the hurried visit I
paid to them.

Over these inclined beds there is a shelving and crumbling cliff of sand and clay, covered

108 by a sloping bank of vegetnblé carth. A layer of peat at the summit has a thin slaty struc-

{ure, and presents altogether, except in colour and lustre, a striking resemblance to the shaly
liguite, forming bed No. 3 in the preceding Section. The
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NOTICES OF OTHER LIGNITE FORMATIONS,

Similar formations of lignite occur near the foot of the Rocky Mountain range
farther to the southward; but I have not, after many inquiries, heard of any
traces of them in the eastern parts of the Hudson’s Bay lands. Sir Alexander
Mackenzie, after describing the gencral course of the Rocky Mountains, says,
that *“ along their eastern edge, there occurs a narrow strip of marshy, boggy,
and uneven ground, which produces coal and bitumen ;" and that * he saw these
on the banks of the Mackgnzic in lat. 66° and, in his second journey, on the
Peace River, in lat. 56° and 146° W. long. ;”” and further, that ¢ the same was
observed by M. Fidler, ou the south branch of the Saskatchewan, inlat 52°,
long. 1125° W."  Mr. Alexander Stewart, an intelligent chief factor of the Hud-
son’s B'1y Company, and well acquainted with those countries, informs me that
there are beds of coal on fire, on the Smoking River, or east branch of the Peace
River, and on theupper parts of the Rivicre la bicke, or Elk River ; and that coal,
although not on firy, occurs at Lesser Slave Lake, on a line with the other two
localities. Mr. Small, a clerk to the Hudsons Bay Company, likewise acquaints
me, that coal occurs at Edmonton, on the north branch of the Saskatchewan, in
beds, sometimes seven or eight feet thick. Most of the coal is thin-slaty ; but
some beds yield shining, thick lumps, which break, as he expresses it, like
Spanish liquorice. It lies over beds of bluish-gray sandstone, and is associated
with a white clay, which froths in water and adheres to the fingers.

104, 98,  The substuance composing beds Nos. 1 and 5, which I have denominated Porcelsin clay,
has « fine, granular texture, and the appearance of some varieties of chalk. It adheres slightly to
the tongue, yields readily to the nail, is meagre, and soils the fingers slightly. There are many specks
of coaly matter disseminated through it, and some minute scales of mica, and perhaps of guertz.
When moistened with water, it becomes more friable, and is not plastic. It does not effervesee with
acids.

Bed No. 9 is the same mineral that forms beds 1 and 5; but it has a grayer celour from the greater
quantlly of coaly particles, and its structure is slightly slaty,

The bituminous clay of bed No. 6, has a thick-slaty structure, a grayish-black colour, and a shml‘ng
resinous streak, It is sectile, but does not yield to the nail.  Pieces of lignite occor mhaﬁdedmi‘.
and it is traversed by fibrous ramifications of carbonaceous matter. :

Specimens 115, 116, 117, 118, 119, are of substances altered by contact with beds of burmng i
coal,
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Mr. Drummond brought specimens from the spot which Mr. Small alludes to,

and remarks, that the lignite occurs in beds from six inches to two feet thick,

separated by clay and sandstones. His specimens of the

1051, 1052, 1053  lignite are precisely similar to the slaty and conchoidal va-

rieties, which occur at the mouth of the Bear Lake River;

1055 and there is an equal rescmblance betwixt the sandstones from the two

places. The slaty beds of lignite, at Edmonton, pass into a thin, slaty,

1053 friable sandstone, much impregnated by carbonaccous matter, and con-

taining picces of fibrous lignite. In the neighbourhood of the lignite,

there arc some beds of rather indujyated, but highly bituminous

1056, 1062 shale, and the clayey banks contain clay-iron stones, in form of

septaria. Mr. Drummond likewise found beds of a heautiful bitu-

minous coal, which Professor Buckland, from its peculiar fracture, considers to

be tertiary pitch-coal. The barks of the Saskatchewan, near the same place,

exhibit beds of a very compact stone, having a brown colour, and inclosing many

fragments of bituminous limestone and,some” organic re-

1058, 1059, 1060 mains ; likewise beds of a somewhat sinilar stone, but full

of drusy cavities, and more resembling a recent calcarcous

tufa. I could not lcarn how far these beds were connected with the lignite
deposit.

Captain Franklin # saw beds of lignite and tertiary pitch-coal at Garry’s
Island, off the mouth of the Mackenzie, and there is an extensive deposit of
it near the Babbage River, on the coagf of the Arctic Sea, opposite to the termi-
nation of the Richardson chain of the Rocky Mountains.

MACKENZIE RIVER FROM SLAVE LAKE TO THE BASE OF THE ROCRY
MOUNTAINS.

Havine now described the strata in Bear Lake River, together with the ex-
posed beds of the lignite at its mouth, as far as opportunitics of obscrvation
enable me, and also added a slight account of similar formations which occupy
a like situation at the foot of the Rocky Mountain range, were I to adapt the

* See Page 61 of the Narrative.
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order of my notices strictly to ‘the route of the expedition, I should next de-
scribe the banks of the Mackenzie from the junction of the Bear Lake River
downwards to the Arctic Sea. It seems, however, more advisable to commence
at the origin of the Mackenzie, in Great Slave Lake, and give as connected a
view as I can of the principal geological features of that great river.

The west end of Slave Lake is bounded by horizontal strata of a limestone,
whose characters shall be afterwards given in detail ; and I have merely to remark,
at'present, that it forms flat shores, which are skirted by shoals of boulders of
limestone, and of primitive rocks. Much drift-timber is accumulated in the small
bays at this end of the lake, which, in process of time, is converted into a sub-
stance like peat. A chain of islands extends obliquely across the lake at the origin
of the river, or where the current 1s first felt; and the depth of the water there is
less than six feet. Below this, there is a dilatation termed the first little lake, and
the river afterwards contracts to less than a mile in breadth ; forming in one place,
when the water is low, a strong rapid. A second dilatation, about twenty-
five miles below the first, is termed the sccond litile lake. The shores throughout
this distance are |generally flat and covered with boulders of limestone,
compact felspar, granite, gneiss, and sienite, and there are many of these stones
imbedded in a tenacious clay, which forms the beach. A ridge, having an
even outline, and apparently of small elevation, commences behind Stony Point,
in Slave Lake, some distance inland, and, running nearly parallel to the river,
disappears about Fishing River, a stream which joins the Mackenzie, below the
Second Little Lake. The Horn Mountains, a ridge of hills, of considerably
greater elevation, and having a more varied outline than that on the south shore,
are first visible on the north side of the Second Little Lake, and continue in sight
nearly as far as the junction of the “ River of the Mountains,” or “ Forks of the

Mackenzie,” as the traders term the union of the two rivers. The only
120  rocks seen n situ between Slave Lake and the Forks, were a bituminous
121 shale of a brownish-black colour, in thin slates, and a slate-clay of a pure

yellowish-gray colour, which, as well as the bituminous shale, forms steep
banks,
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ROCKY MOUNTAIN.

Asout twenty-five or thirty miles below the forks, the first view is obtained of
the Rocky Mountains, which there appear to consist of short-conical peaks,
scarcely rising two thousand feet above the river. Some distance lower down,
the river, changing its course from W.N.W. to N.N.E,, turns sharply round
the mountains, which are there disposed in ridges, having bases from one to two
miles wide, and a direction of S.S.W.or S.W. by S. being nearly at right angles
to the general course of the great range to which they belong. The eastern
sides of the ridges present a succession of wall-sided precipices, having beneath
them shelving acclivities formed by debris, and exhibiting on their faces regular
lines of stratification. The western sides of the ridges are of more easy ascent.
The vallies which separate these ridges and open successively to the river, are
narrow, with pretty level bottoms, but very steep sides well clothed with trees.
In the first ridge the strata seemed to dip to the northward € an angle of 35°. -
In some of the others they were horizontal, or had a soutjerly dip. The third
ridge presents, when viewed from the westward, a magnificent precipice, seem-
ingly about one thousand two hundred feet high, and which extends for at least
fifteen miles.*  After passing this ridge, the river inclines to the eastward, and
the forms of the hills are less distinctly seen. The views, taken by Captain
Back and Mr. Kendall, will give'a better idea of the appearances of these remark-
able mountains than can be communic¢ated by description.

As 1 could not visit the Rocky Mountains, I know nothing of their structure
except from report. An interpreter in the Hudson's Bay Company’s service,
who had travelled over them, informed me that there are fourteen or fifteen
ridges, of which the three easternmost are the most rugged, those that succeed

being broader and more rounded. This man gave me a specimen of a
122 pearl-gray semi-opal, resembling obsidian, brought from the third or
fourth ridge. - The natives, by means of fire, cause this stone to break off
in thin, flat, conchoidal fragments, with which they form arrow-heads and knives.
The thin pieces are nearly transparent on the edges. He also gave me a

123 sPechen of phimbago. from the same quarter, and some specular iron.

i .'mu' N, shtdl 1-
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Mr. Macpherson, of the Hudson’s Bay Company, in a letter respecting the Rocky
Mountains, near Fort au Liard/ on the River of the Mountains, or south branch
of the Mackenzie, informs me; that “ these mountains may be traced into some-
what uniform ranges, extending north-westerly and south-easterly, nearly parallel
with the River of the Mountains, and are in appearance confusedly scattered and
broken, rising here and there into high peaks.” This gentleman had the kind-

ness to send me specimens of a cherty rock, some of which, he
124, 125 states, were from the third range westward from the river, and others

from a spur which projects in a southern direction from the fourth
rmge and rises about six hundred feet above the adjacent valley. These spe-
amms cannot be dlStm‘TUIShed from those of Limestone Point, on the north shore
of Great Bear Luke, (noticed in page v.)

Mounts Fitton and Conybeare, two remarkable peaks which terminate the
Eastern range of the Rocky Mountains on the shores of the Arctic sea, were
found by Captain Franklin to consist of transition rocks, of which an account is
given in the subjuined note. *

. % List of specimens, collected by Captain Franklin, on the sea-coast, to the westward of the
Mackenzie. .
From Mount Filton, in ihl,mm Chain.
344 Grauwacke-slate in columnar concretions, detached from the rocky strata by an Esquimaux.
848 Grauwacke-slate, resembling the preceding, from ‘th same place. Used by the Esquimaux as
~a whetstone. Fi
.‘345 m G’lobulan balls of dark, blackish-gray, upl-atery limestone, and of flinty-slate, traversed by
. ' minute veins of cale-spar. Picked up at the base of the mountain.
‘347 ,Wom pebbles of quartz, lydian stoue, splintery limestone, and grauwacke, from the same
spot.
349 !!ne-g'ramed mountain-green clay-slate, appruuchm‘io ‘potsmne quarried by the Esquimaux
. in the Cupola Mountain of the same chaiu, and u# to form utensils.
v“ M—cryntd from the same chain of mountains.

Y'

From the beach belween Point Sdmn and Point King.

M-eoﬂ woody structure scarcely perceptible, ﬂ'e are beds of this coal in the earthy
‘where the party was encamped ou the 13th and 14th July, near Point King.

‘stone, forming boulders in the chum*pf& rills, Meﬂtthceanh'bmks con-

h-coal, having a fibrous structure and 4 ful ﬁgcﬁue presentmg a congenes

(This coal was recogmised by P
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Sir Alexander Mackenzie, towards the conclysion of the interesting narrative
of his voyages, says, of the Rocky Mountain rlnge, “The last line of division

is precisely similar to specimens brought from the upper branches of the Saskatchewan, by
Mr. Drummond : see page xxiii.) The specimen was picked up from the gravelly beach at
the mouth of the Babbage River.
355 Greenish-gray limestone, with a somewhat carthy granular aspect ; containing shells which Mr,
Sowerby considers to be very like the eyclas medius of the Sussex weald-clay. Picked up at
the same place with the preceding specimen. 2
Captain Franklin remarks, that * the Babbage flows between the mountains of the Richardson
Chain, and that there were no solid strata nor any large boulders near its mouth. The gravel con-
sisted of pebbles of red and white sandstone, slaty limestone, greenstone, and porphyry, much worn

by attrition.”
From Mount Conybeare, in the Bucklund Chain.

856 Greenish-gray grauwacke-slute, (resembling No. 348,) with specks of effervescent carbonate of
lime. The surfices of the slates exhibit inferspersed scales of mica.  The specimens were
broken from the summit of Mount Conybeare, at the western extreme of the Buckland Chain :
latitude 69° 27', longitude 139° 53’ west,

358 Fine-grained grauwacke-slate in columnar concretions, from the same gl=@With specimen 356.

357 Grauwacke-slate, in thick-slaty columnar concretions, hesprinkled v.g;l scales of mica. Taken
from a bed about the middle of Mount Conybeare, The desemblatice of this stone to that of
Mot Fitton (No. 344) is very remarkable,

360 Similar rock to 858; with an adhering portion of a vein of erystallised guartz, and on one side
a bit of bluish-gray slate.  From the middle of Mount Conybeare.

859 Colmmnnar concretion of a slaty rock, like 356, but more quartzose, breaking into rhomboidal
fragments.  From the middle of Mount Conybeare.

861, 362 Grauwacke-slate, with u thin adhering vein of carbonute of lime and numerous particles of
disseminated mica. From the middle of* Mount Conybeare.

863 Bluish-gray grauwacke-slate, resembling Nos. 348 and 844. From the Upper Terrace, at the
base of Mouut Conybeare.

864 Durk-bluish-gray and very fine-grained grauwacke-slate, with a glimmering Iustre, traversed by
u vein of quartz. From the same place.

865 A thick-slaty angular concretion of a very quartzose grauwacke-slate, (similar to Nos. 348 and
858,) decomposed on the surface and breaking into rhomboidal fragments.  From the Middle
Terrace, at the base of Mount Conybeare.

366 A somewhat rhomboidal portion of flinty slate, apparently part of a bed. From the Lower
Terrace of Mount Ceonybuare, which is composed of this rock. The terrace is ten miles
distant from the sea-coast, and the intervening ground is swampy.

The whole series of specimens from Mount Conybeare, (Nos. 856 to 366,) appeur to belong to

“transition mcks 3 and the continuity of the formation with that of Mount Fitton is rendered probable,

both by the resemblance of the specimens and the geographical situation of the mountains,
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is, the immense ridge, or succession of ridges of the stony mountains, whose
northern extremity dips in thefArctic Sea in latitude 70° north, and longitude
135° west, running nearly south-east, and begins to be parallel to the coast of
the Pacific ocean from Cook’s inlet, and so onwards to the Columbia. From
thence it appears to quit the coast, but still continuing with less elevation to
divide the waters of the Atlantic from those of the Pacific. In these snow-clad
mountains rises the Mississippi, if we admit the Missouri to be its source, which
flow’s into the Gulph of Mexico ; the river Nelson which is lost in Hudson’s Bay ;
Mackenzie’s river that discharges itself into the North Sea, and the Columbia
emptying itself into the Pacific Ocean. The breadth of the mountains from
Cook’s inlet to the Columbia is from four to eight degrees easterly.” I may
add, that the great rivers mentioned by Mackenzic not only take their origin
from the same range of mountains, but almost from the same hill; the head
waters of the Columbia and Mackenzie being only about two hundred yards
apart in latitude 544°. Mr. Drummond, who crossed the mountains at that
place, informs Tiepdhat the Eastern side of the range consists of conglomerate
and sandstone, to which succeed limestone hills exceedingly barren, and after-
wards clay-slate and granité.

James, the intelligent naturalist, who accompanied Major Long on his first
expedition, says of the Rocky Mountains to the southward of the Missouri,
““They rise abruptly out of the plains which lie extended at their base on the
east side, towering into peaks of great height, which rendérs them visible at the

Captain Franklin saw no rocks, in silu, on the coast to the westward of the Richardson Chain;
but he gathered boulders of the following rocks from the bed of the Net-setting Rivulet,- which flows
from the British Chain of the Rocky Mountains, and falls into the Arctic Sea, between Sir P. Malcolm
River and Backhouse River.

367 Greenstone; 368, yellowish-gray sandstone ; 869, dark-coloured splintery-limestone ; 370, 871,
372, dolomite ; 373, quarizose sandstone, like the old red sandstone ; 874, gr:_auwncl{e.
slate ; 375, quariz and iron pyrites.

Boulders of the under-meutioned rocks were gathered on Flaxman Island.
878 Fine-grained, greenish clay-slate, obviously of primitive rock, abundant in the neighbcmrhood.
and supposed to have been brought down by the rivulets which flow from the Romamwﬁ‘_
Chain. 879, quartz.
376 and 377 were from Foggy Island, and are rolled specimens of flinty-slate; one of tbem con-
taining corallines.
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distastoe, of :maore ‘than one hundred miles from their base. They consist of
Tidges, knobs, and'peaks, variously disposed, among which are interspersed many
bioatl and- fertile valleys. James's peak, one of the more elevated, was ascer-
tained. by trigonometrical measurement to rise 8500 feet above the common
level: :The rocky formations are uniformly of a primitive character, but a deep
crust of secondary rocks appears to recline on the east side of the mountains,
extending upwards from their base many hundred feet.” In another place, he
says, “'The woodless plain is terminated by a range of naked and almbst
perpendicular rocks, visible at the distance of several miles, and resembling a
vast'wall parallel to the base of thé mountain. These rocks are sandstone, and
rise ‘abruptly to an elevation of one hundred and fifty or two hundred feet.”
The sandstone walls seem to present an appearance not very dissimilar to some
of the cliffs seen from the Mackenzie.

‘Having thus mentioned as briefly as I could the extent of the information I
was nble to collect, respecting the Rocky Mountain range, I may remark, that
a formation of primitive rocks, but little elevated aboye the gexeidl level of the
country, appears to run from near the west end of Lake Suyferior, gradually and
slightly converging towards the Rocky Mountains, uiitil it attains the east side
of Great Bear Lake. In lat. 50°, the two ranges are nearly seven hundred miles
apart, and there, and as far as lat. 60°, the space between them is principally
oceupied by horizontal strata of limestone. There is also much limestone in the
narrower interval north of 60°, bat the strata are more inclined, and form abrupt .
hills and ridges, particularly about lat. 66°, where the primitive rocks on the east
of Bear Lake are within two hundred miles of the Rocky Mountains. Sir
Alexander Mackenzie has noticed that a chain of great lakes skirts this eastern
rahge of primitive rocks, where they are approached by the flat limestone strata
which lie to the west of them. Thus the primitive rocks bound Great Slave
L&l’:e to'the'vastward of Slave River, and the flat limestone strata occupy the.
co&niry w%ﬁtward of that lake, as has been already mentioned.

“this’ ﬂimﬂn which seemed necessary for the purpose of givinga.
; “_eOf the country, I return to the description of the-




MACKENZIE RIVER FROM THE FIRST SIGHT OF THE ROCKY MOUNTAINS
TO BEAR LAKE RIVER,

Ar the sharp turn of the river round the Rocky Mountains, its east bank swells
gently into a hill several feet high. Below this the banks are broken into conical
masses by ravines, and present a finely variegated outline. A pretty high
ridge, looking like a continuation of the Horn Mountain, is visible on the east
side some distance inland. Opposite to the Big Island there is a green hill
three or four hundred feet high, which, as we descended the river, showed itself
to be part of a range that had a direction apparently to the N.N.W., and
towards its northern end became more rugged and craggy, exhibiting cliffs and
rude embrasures, at the same time increasing in height to eight hundred or one
thousand feet. The boulders on the beach change their character considerably
about this plese. Farther up, the yellowish-white limestone which occurs in
Slave Lake formed'n great pottion of them; but here a greenish-gray, and rather
dark-coloured, compact limestone, with a flat-conchoidal fracture, replaces it.
Variegated-sandstone, and some purplish, felspathose-sandstone, or compact
felspar, also occur pretty frequently, together with slaty limestone, bituminous-
shale, lydian-stone, pitchstone-porphyry, and various sienites, granites, and
greenstones, almost all porphyritic.

The Rock by the river's side* presents the first solid strata that occur on the
immediate banks of the river after passing the Forks. It is a round bluff
hill about five hundred feet high, with a short obtuse-conical summit. A
precipice three hundred feet high, washed by the river, is composed of strata
of limestone, dipping N.W. by W. at an angle of 70°; but the strata in other

parts of the hill have in appearance the saddle-formed arrangement. The
127  limestone is of a blackish-gray colour, slightly crystalline structure, and
; much resembles the stone of the principal beds in the hills at the rapid
and mouth of Bear Lake River. Its beds are from one to two feet thi sﬁ?mch

i

intersected by small veins of calc-spar. There are also some largér veins'

and a half thick, which traverse the strata obliquely, having their sides li
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calc-spar, and their centres filled with tragsparent gypsum. 1 observed
128 a small imbedded pebble of white sandstone in the gypsum. Some of
127 the beds of limestone consist of angular distinct concretions. A small
island lying off this rock, having its strata dipping south at an angle
131 of 20°, presents a bed a foot thick, entirely composed of these angular
132 concretions, covered by a thin-slaty limestone, and reposing on thicker
beds, all of which are dark-coloured. No organic remains were observed.
A few miles below the * Rock by the river side,” a very rugged ridge appears'on
the eastern bank. It has sharp craggy summits, and is about five or six hundred
feet high. For nearly sixty miles below this place the river continues about
eight hundred yards wide, bounded by banks chiefly of clay ; but in some places of
a clayey shale having a bluish colour. The banks are in many places one hundred
and fifty feet high, with a beach beneath covercd with boulders. A little above
the site of the Old Fort Norman the river dilates, and is full of islands; and a
short way inland, on the east side, stands Clark’s hill, which is visible from Fort
Franklin, and is supposed to be near 1500 feet high. It iy cliaged somewhat
like the amphibolic-granite mountain of Criffel in Galloway, fnd in its immediate
neighbourhood there are some less lofty, but very rugged and precipitous hills,
resembling in outline the ridges of limestone on Bear Lake River. From this
place to the commencement of the lignite formation, already described, the banks
of the Mackenzie are high and clayey.

MACKENZIE RIVER FROM BEAR"LAKE RIVER TO THE NARROWS.

Bmow Bear Lake River the general course of the Mackenzie for eighty miles
is about N.W.by W., when a remarkable rapid is produced by ledges of
stone whmh cross its channel. The width of the river varies in this distance
from one to three miles, but the water-course is narrowed by numerous islands,
and. ihe current continues strong. The Rocky Mountains are visible, running

: dimcbm from S.E. to NN-W. Judging merely by the eye, we did not
estinate their alhtude shove four thousand feet, and I may remark, that the snow
s from ‘here summits easly in the summer. A back view of the hill at
uth of Bea‘r Lake Bwer is also obtained for upwards of twenty miles, but
e of which it forms a part curves inland, probably uniting, as was formerly
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remarked, with the one which crosses Bear Lake River .near the middle of its
course. The banks of the laackenzie are in general from one hundrad and
twenty to one hundred and fifty feet high in this part, and there are occasional
sections of them, but we had little leisure to examine their structure. In the
voyage of 1826 we drifted down the stream night and day, landing only when
necessary to cook our provisions ; and in the following geological notices, as far
as the passage of the river named the Narrows, I have done little more than
«dedcribe the specimens collected by Captain Franklin, when he ascended the
‘river by the tow-line in 1825. The few notes that the rapidity of our voyage
permitted me to make, as to the direction of the strata, &c., were inserted in the
book that was purloined by the Esquimaux at the mouth of the river.
- About fifty miles below Bear Lake River there is an almost preci-
-plious cliff of bituminoys-shale, one hundred and twenty feet high, strongly
resembling the cliffs which occur near the bases of the hill of Scented-Grass and
-Great Bear Mountain in Bear Lake already described *, and at the mouth of the
Clear Water River in lat. 561. In the two former localities the shale is in the
‘neighbourhood of horizontal strata of limestone; and in the latter it actually
reposes on the limestone, which extends in horizontal strata as far as Great Slave
Lake, is connected with many salt springs, and possesses many of the characters
ascribed to the zechstein formation. Captain Franklin observed the
133  beach under the shale cliffs of the Mackenzie to be strewed not only with
fragments of the shale, but also with much lignité, similar to that which
occurs at the mouth of the Bear Lake River. Twelve or fourteen miles below
these cliffs there is a reach seventeen or eighteen miles long, bounded by walls
of sandstone in horizontal beds, Specimens obtained by Captain
134  Franklin at the upper end of the reach consist of fine-grained quartzose
1835 sandstonet of a gray colour, and having a clayey basis, resembling those

Page vii.

+ 184, These specimens have a wood-brown colour internally, and appear to be oompoandof
minute grains of quartz, variously coloured, white, yellowlsh-brown and black, cemented.: Whﬂ' _
by an earthy basis. It is a hard and apparently durable stone, occurrmg in laym anmuh hick, end.
baving its seam-surfaces of a_grayish-black colour, with little lustre, a8 if from .3 thin, costing.o
bituminous clgy .

135, are specimens of a more compact, harder, and finer-grained quarizops sandstons, Wil dsas
cement, and of a deeper bluish-gray colour.
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which oceur in the middle of Bear Lake Rjver. At the commencement
of the ** Great Rapid of the Mackenzie ” there is a hill on each side of the
river; named by Captain Franklin the Eastern* ard Western mountains of the
Rapid. The Rocky Mountains appear at no great distance from this place,
ranning about N.W. by W., until lost to the sight; and as the Mackenzie, for forty
or fifty miles below, winds away to the northward, and, in some, reaches a little to
the eastward, they are not again visible, until the river has made a bend_ to
the westward, and emerges from the defile termed ““the Narrows.”

The ¢ Eastern mountain of the rapid” seems to have a similar structure, with
the “Hill by the River’s side,” the hill at the mouth of Bear Lake River,
and the other limestone ridges which traverse this part of the country. From

some highly inclined beds near its base I broke off specimens of a
136  limestone, having an imperfectly crystalline structure, and a brown

colour, which deepens into dull black on the surfaces of its natural

seams. A piece of dark-gray, compact limestone, having the peculiar
137  structure to which the name of ““cone in cone” has been &iven, was found
138  on the beach ; also several pieces of chert, and some fragments of a trap-
139  rock, consisting of pieces of greenstone, more or less iron-shot, ccmented
141 by calc spar. '

Immediately below the rapid there are horizontal layers of sandstone which

form cliffs, and also the bed of the river. Captain Franklin obtained specimens

of this stone, which do fiot differ from the sandstones above the rapid.
142 And amongst the debris of the cliff he found other specimens of the
143  “ come in cone,” such as it occurs in the clayey beds of the coal measures,
140 and also some pieces of crystallized pyrites.

"About forty miles below the rapid, the river flows through a narrow defile
formed by the approach of two lofty banks of limestone in highly-inclined strata,
144  above which there is a dilatation of the river, bounded by the walls of
144‘ sandstone, which have weathered, in many places, into pillars, castellated

* Wackengie aﬂempled {o sscend this hill, but was compelled to desist by c]uuds of mosquitoes,
(My 6th, 1‘139 Yoyage 0 the Arctic Sea, p. 40.)
“Prisk Kimestode elférvesced’ strongly with acids, breaks into irregular fragments, but with an
imperfcct slaty structure, and has & brown colour, with consideérable lustre in the cross fracture.
“mg ’fﬁﬂﬂ!ﬂm collected by Captain Franklin were as follows :—

134* Sandstone.of an ash-gray colour, compdsed of rounded grains of semi-transparent quariz
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145 forms, caves, &c. Thg sandstone strata are horizontal, have slate-clay

146  partings, and seams of a poor clay-iron stone, but do not differ in general

147  appearance from the’sandstone beds at the rapid, except that a marly

144" stone containing corallines, and having the general colour and aspect of
the sandstone beds, is associated with them at this place.

The very remarkable defile, below these sandstone beds, is designated “ the
second rapid ” by Sir Alexander Mackenzie, and ““ the ramparts” by the traders,
a name adopted by Captain Franklin. Mackenzie states it to be three
hundred yards wide, three miles long, and to have fifty fathoms depth of water.
If he is correct in his soundings, its bed is probably two hundred and fifty feet
below the level of the sea. The walls of the defile rise from eighty to one hun-
dred and fifty feet above the river, and the strata are inclined to the W.N.W.]
at an angle of seventy or cighty degrees. It is worthy of remark, that the course
of the river through this chasm is E.N.E., and that just above the eastern moun-
tain of the rapid it runs about W.S.W. through the sandstone strata, as if it had
found natural remts Gy which to make its escape through the ridge of hills which
cross its course here. Similar elbows occur in various parts of the river, as a
reference to the map will show ; and they may be almost always traced to some
peculiarity in the disposition of the hills which traverse the country.

Captain Franklin gathered many specimens of the limestone strata of the

Ramparts, which are specified in a note.* Some of the beds at the
148, 149 upper part of the Ramparts consist "of a granular foliated limestone,
which was not noticed elsewhere ou the banks of the river, but the

of various sizes, imbedded ina considerable proportion of a powdery basis which eflervesces with acids.
This bed weathers readily.

145. Thick-slaty sandstone passing into slate-clay, having a very fine-grained earthy fracture,
and a light bluish-gray colour. It is very similar 10 some of the softer sandstomes that occur in the
conl field at Edinburgh, particnlarly in the Calton Hill.

146. Sectile ash-gray slate-clay which forms the partings of the beds.

144" Bluish-gray marl, impregnated with quartz, forming a moderately hard stone, and con-
taining corallines (amplexus.)

. Upper part of the ramparts.
148 A fine-granular, foliated limestone,. of a white colour, having large patches WM
brown, apperently by bitumen.
149 A yellowish-gray slightly granular limestone, with dwmmated calg-spar.
150 Compact, white limestone, which, when examined with & lens, appears to-be mﬁg enuhnul
of madrepores.
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greater part are of limestone, strongly rescmbl%ng that which has been already
8escribed, as forming the ridges in this quarter. Most of the beds are impreg-
nated wholly, or in patches, with bitumen. Some of these specimens contain co-
rallines and terebratule ; and at the lower end of the defile there are horizontal -
strata of limestone, covered by a thin layer of flinty slate,

Below the ramparts the river expands to the width of two miles, and for a reach
or two its banks are less elevated. In lat. 662°, about thirty miles from the
ramparts, there are cliffs which Captain Franklin, in his notes, remarks, °srun
on an E.by 8. course for four miles, are almost perpendicular, about one hundred
and sixty feet high, and present the same castellated appearances that are exhi-

150, 160 bited by the sandstone above the defile'of the “ramparts.” The cliffs*
7 are,in fact, composcd of sandstones similar, in general appearance, to
161,162, 4550 which occur higher up the river ; but some of the beds contain

151 Specimens of limestone, having a erystalline texture, a brownish colonr and slaty structure :

152  the seams are dark, as if from carbovaceous matter—portions of this bed have the ap-
pearance of old mortar ; but contain obscure madrepores.

From the middle of the ramparts.

153 Fine-granular limestone, having & pale, wood-brown colour, and o splintery fracture, It re-
sembles the limestone of the hill at the mouth of Bear Lake River,

154 Pale yellowish-brown limestone, with a dull fracture, but interspersed with small, shining,
sparry plates, and traversed by concretions of cale=spar, that appear to have originated in
corallines.

155 Yellowish-gray limestone, passing into a soft marl slate.

156 Some beds contain a shell, which Mr, Sowerby refers, though with doubt, to the species named
terebratula spheeroidalis, a fossil of the ‘corbrash. The substance of the shells is preserved.

Some of the specimens contuin producti, and fragments of the coral named amplerus,
Lower end of the ramparts.

157 Fiue -grained limestone, of a dark-brown colour, containing some small, round, smooth balls of
dark limestone— occurs in horizontal strata.

158 Brownish-black flinty-slate, which forms a luyer an inch thick, and covers the horizontal beds
of limestone last mentioned. (157.) ’

Specimens from. the cliffs in lat. 663.
159 Very fine -gra.lueﬁ stndstone, with much clayey basis—portious of the bed iron-shot.
189 _,ISll;nig?gna, ; ﬁne:gruingd and eppearing, when examined with u lens, to be composed of minute
. gwsing of whitish translucent quartz, black Lydian stone, and ochre-coloured grains, probably
of disintegrated felspar.
-161 Ronnded grains of nearly {ransparent quartz united without cement—this stone is friable.
162 Sandstone composed of grainx like the pleceding, united by a basis, and forming a firmer stone,
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the quartz in coarser grains, with little or no cement. - The beds:are
163, 164, horizontal, and repo?se on horizontal limestone,* from which Captain:
165, 166, pranklin broke many specimens in 1825, We landed at this place
167, 168, 1, 1826 to see the junction of the two rocks, but the limestone was
169, 170, concealed by the high waters of the river. Captain Franklin's-
specimens are full of shells, many of which are identical with those of the
flat limestone strata of the Athabasca River. One bed appears to be
171« almost entirely composed of a fine large species of terrebratula, not yet
described, but of which Mr. Sowerby bhas a specimen from the carbo-
niferous limestone of Neho, in Norway. Some of the beds contain the shells in

fragments; in others, the shells are very entire,
About forty miles below these sandstone walis the banks of the river are com
posed of marl-slate, which weathers so readily, that it forms shelving
172 " acclivitics. In one reach the soft strata are cut by ravines into very re-
gular forms, resembling . piles of cannon shot in an arsenal, whence it

was named Shel-weach.t

The river makes a Short turn to the north below Shot Reach, and a more con-
siderable one to the westward, in passing the present site of Fort Good Hope.
The banks in that neighbourhood are mostly of clay, but beds of sandstone
occasionally shew themselves. - The Indians travel from Fort Good Hope nearly
due north, reach the summit of a ridge of land on the first night, and from thence
following the course of a small stream they are eonducted to the river Inconny,
and on the evening of the 4th day they reach the shores of Esquimaux Lake.
The situation and supposed extent of this fake are marked on the map : its water

163 Hard, thin, slaty, bluish-gray sandstone, much iron-shot.
164 Fine-grained bluish-gray sandstone, not.to be distinguished in hand-specimens from some of
the sandstones which occur at the rapid in Bear Lake River.

Horizontal limesione beds lying under the sandsione.
166 Fine-grained limestone, with an earthy fracture, coloured brown and grayish-white in patches.
167, 168 Bimilar stone to preceding, containing mauy shells. Some beds contain on}y'bro'ken'sbéﬂs::
169 Bed of imperfectly erystalline limestone, of a brownish-gray colour, traversed by veins of
calc~spar. '
170 Fragments containing madrepores and chain coml—-—occur amongst the debris 6f' ﬂié”
cliffe. - ;

peafan

+ See Plate, No. 21, sketch 3.
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is:brackish,. the tide flowing into it. The neck pf land which the Indians cross
from Fort'Good Hope is termed * isthmus ” on Arrowsmith’s map, from Mack-
enzie’s information ; and its breadth, from the knowrrrate at which the Indians are
accustomed to travel, cannot exceed sixty miles. The ridge is named the Car-
rebeeuf, or Rein-deer Hills, and runs to lat. 69°, forming a peninsula between
the :eastern channel of the Mackenzie and Esquimaux Lake,

- A small stream flows into the Mackenzie some way below Fort Good Hope,
on the banks of which, according to Sir Alexander Mackenzie, the Indians and
Esquimaux collect flints. He describes these banks as composed of “a high,
steep, and soft rock, variegated with red, green, and yellow hues; and that, from
the continual dripping of the water, parts of it frequently fall, and break into
small, stony flakes, like slate, but not so hard. Amongst these are found pieces
of petroleum, which bears a resemblance to yellow wax, but is more pliable.”
The flint he speaks of is most probably flinty-slate ; but I do not know what the
yellow petroleum is, unless it be the varicty of alum, named rock-butter, which
we observed in other situations, forming thin layers in bitumjnous shale.

About twenty miles below Fort Good Hope there are some sand-

173, 174 stone cliffs,* which Captain Franklin examined in 1825. The sand-

stoneg” are similar to those occurring higher up the river, but some of

the beds contain small pieces of bituminous shale ; and they are interstratified

with thin layers of flinty-slate, and of flinty-slate passing into bitu-

175, 176 minous shale. The Aflinty-slate contains iron pyrites, and its layers

are covered with a sulphureous efflorescence. Some of the beds pass

into a slate-clay, which contains vegetable impressions, and some veins of clay-
iron stone also appear in the cliff.

Sixty miles below Fort Good Hope the river turns to the northward, and

makes a sharp elbow betwixt walls of sandstone eighty or ninety feet high,

which continue for fifteen or twenty miles. Captain Franklin named this

 ® Sandstone cliffs twenty miles below Fort Good Hope.
178 Frhbla undskme. composed of grayish-white quartz, in smooth, rounded grains, cemented by
.8 brownish besis . Some. carbonaceous matter is interspersed through the stone, and it
. containe small ﬁ-ngmems of bituminous shale.
lm Calcargotis. sandstone pessing into slate-clay—bluish-gray calaur,
175, Bllek. ﬁmty-;hte, with a flat conchoidal cross fracture. Some of the pieces appear to be
.. -thomboidal distinct coucretions,
178 Dall, Binty-slate, with an even fracture,
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178  passage of the river “ The Narrows.”* The sandstonesof the Norrows
179  lie in horizontal beds, and have generally a dark gray colour, They are
180  parted by thin slaty beds of sandstone, containing small pieces appa-
181, 182 rently of bituminous coal, and some casts of vegetables. Most of the
183 beds contain scales of mica, and some of them have nodules of indu-
rated iron-shot clay which exhibit obscure impressions of shells. A bed
of imperfectly crystalline limestone was seen by Captain Franklin underlying
the sandstones.

MACKENZIE RIVER BELOW “ THE NARROWS.”

The Mackenzie, on emerging from the Narrows, separates into many branches,
which flow to the sea through alluvial or diluvial deltas and islands. The Rocky
Mountains are scen on the western bank of the river, forming the boundary of
those low lands; alnd the Jower, but decided ridge, of the Rein-deer Hill holds
nearly a parallel course on the east bank. The estuary lying between these two
ranges, opens to the N.W. by N. into the Arctic Sea. I have already mentioned
the specimens of rocks obtained at the few points of the Rocky Mountains that
were visited,f and thereforc shall now speak only of the Rein-deer Hills. We
did not approach them until we had passed for thirty miles down a branch of the
river which winds through alluvial lands. At tbis place tliere are several conical
hills about two hundred feet high, which appeared to consist of limestone.
Specimens taken from some slightly-inclined beds near their bases, consisted of
a fine-grained, dark, bluish-gray limestone. After passing these limestone rocks,
the Rein-deer Hills were pretty uniform in appearance, having a steep acclivity
with rounded summits. Their height, on the borders of the river, is.about four

* Mackenzie notices the precipices of “ gray stone,” which bound the river here, p,l'ﬂ,
178 Thin-slaty blackish-gray sandstone, much indurated, containing scales of miica,
179, 180 Bluish-gray sandstone, containing many minute specks of carbonaceous’ mstter ; akeo, in
- patches, grains of chert, und flinty slate, and imbedded pieces of iron-shot clay, which has
obscure casts of shells, Seales of mica are interspersed through this stone. :
181, 182 Sandstone, containing specks of bituminous? coal, and casts of some vegetable? substancs.
188 Gray limestone, much impregnated with quartz, and having an imperfect crystailine sirubtare
See page xxvii.
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hundred feet, but a mile or two inland they attajn an elevation of perhaps two
hundred feet more. Their sides are deeply covered with sand and clay, arising
most probably from the disintegration of the subjacent rocks. A section made
by a torrent, showed the summit of one of the hills to be formed of
184,185 gray slate-clay, its middle of friable gray sandstone much iron-shot,
and its base of dark bluish-gray slaty clay. The sandstone predomi-
nates in some parts of the range, forming small cliffs, underneath which there are
steep acclivities of sand. It contains nearly an equal quantity of black filnty
slate, or lydian stone, and white quartz in its composition, and greatly resembles
the friable sandstones of the lignite formation at the mouth of Bear Lake
186 River. In some parts the soil has a red colour from the disintegration of
a reddish-brown slate-clay. The summits of the hills that were visited
187 were thinly coated with loose gravel, composed of smooth pebbles of lydian
stone, intermixed with some pieces of green felspar, white quartz, lime=
stone, ‘and chert. In some places “almost all the pebbles were as large as a
goose-egg ; in others none of them cxceeded the size of a hazel nut.  The Rein-
deer Mountains terminate in lat. 69°, having previously diminished in altitude
to two hundred feet, and the eastern branch of the river turns round their
northern extremity. White spruce trees grow at the base of these hills as far
as lat. 681°; north of which they become very stunted and straggling, and very
soon disappear, none reaching to lat. 69°.

Sir Alexander Mackenzie, who, on his return from the sea, walked over these
hills, says, “ Th0ugh the country is so elevated, it is one continued morass,
except on the summits of some barren hills. . As I carried my hanger in my
hand, I frequently examined if any part of the ground was in a state of
thaw, but could never force the blade into it beyond the depth of six or
eight inches. The face of the high land towards the river is, in some places,
rocky, and in others a mixture of sand and stone, veined with a kind of red
earth, with which the natives bedaub themselves.” It was on the 14th of July
that he made these observations. On the 5th of the same month, in a milder
yeur, we found that the thaw had penetrated nearly a foot into the beds of clay
at the base of the hills,
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ALLUVIAL ISLANDS AT THE MOUTH OF THE MACKENZIE.

Tue space between the Rocky Mountains and Rein-deer Hillg, ninety miles
in Jength from lat. 67° 40' to 69° 10', and from fifieen to forty miles in width, is
occupied by flat alluvial islands, which separate the various branches of the river.
Mokt of these islands are partially or entirely flooded in the spring, and have
their centres depressed and marshy, or occupied by a lake ; whilst their borders
are higher and well clothed by white spruce trees. The spring floods find their
way, through openings in thése higher banks, into the hollow centres of the
islands, carrying with them "a vast quantity of drift timber, which, being left
there, becomes water-soaked, and, finally, firmly impacted in the mud. The
young willows, which spring up rapidly, contribute much towards raising the
borders of the stream, by intercepting the drift sand which the wind sweeps from
the margin ofthe shallow ponds as they dry up in summer. The banks, being
firmly frozen in spring, are enabled to resist the weight of the temporary floods
which occur in that séason, ‘and bc!gre they are thawed the river has resumed its
low summer level. The trees which grow on the islands terminate suddenly, in
lat. 68° 40". _ -

I have already mentioned, that a large sheet of brackish water, naméd Esqui-
maux Lake, lies to the eastward of the Rein-deer Mountains, running to the
gouthward, and approaching within sixty miles of the bend of Mackenzie’s
River at Fort Good Hope. This lake has a large outlet intb ‘Liverpool Bay, to
‘the westward of Cape Bathurst, and there are many smaller openings betwixt
that bay and Point Encounter, near the north end of the Rein-deer Hills, which
are also supposed to form communications betwixt the lake and the sea. The
whole coast-line from Cape Bathurst to the mouth of the Mackenzie, and the
islands skirting it, as far as Garry and Sacred Islands, present a great similarity
in outline and structure, They consist of extensive sandy flats, flom which
there arise, abruptly, hills of an obtuse conical form, from one.to two bundred
feet above the general level. - Sandy shoals skirt the coast, and numercus jslets
and basins of water divide the flat lands, and frequently produce mm
of the hills, which show them to be composed of strata of sand of various colours;:
sometimes inclosing very large logs of drift timber. There is a costing of bisck:
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vegetdble earth, from six inches to a foot in thickness, covering these sangy
hummocks, and some of the escarped sides appeared black, which was probably
caused by soil washed from the summit. )

It is possible that the whole of these emjnences may, at some distant period,
have been fornfd by the drifting of moveable sands. At present the highest
floods reach only to their bases, their height being marked by a thick layer of
drift timber. 'When the timber has been thrown up beyond the reach of ordingry
floods, it is covered with sand, and, in process of time, with vegetable mould.
Th€ Elymus mollis, and some similar grasses with long fibrous roots, serve to
prevent the sand-hills from drifting away again. Some of the islands, however,
consist of mud or clay. Captain Franklin describes Garr'y’s Island as present-

ing cliffs, two hundred feet high, of black mud, in which there were inclined
188 beds of lignite. Specimens of this lignite have the same appearance

W!t‘n the fibrous wood-coal occurring in the formation at the mouth of Bear

Liake River, and, like it, contain resin. Imbedded in the same bank, there
189 were large masses of a kind of dark-brown cale-tuff, full of cavities con-
190 taining.some greenish earthy substance. Some boulders of lydian stone

strew the beach. The cliffs of Nicholsan's Island also consisted of sand
and mud, which, at the time of our visit, (July 16th,) had thawed to the depth
of three feet This island rises four hundred feet above the level of the sea, and
is covered ‘with a thin sward of grasses and bents. '

SEA-COAST.—BITUMINOUS ALUM SHALE.

Tue main land to the east of Nicholson's Island as far as Cape Bathurst, pre-
sents gently swelling hills, which attain the helght of two hundred feet at the
distance of two miles from the beach, and the ground is covered with a sward of
moss and gmsses. At Point Sir Peregrine Maitland there are cliffs fortyfeet
high of sand and slaty-clay, and the ravines are lined with fragments of whitish
compaot limesione, exactly resembling that which occurs in Lakes Huron and
Wiasipeg, and which was afterwards seen forming the promontory of Cape Parry,
bearing E.N.X. fromthis place. The beach, on the south side of Harrowby Bay,
nmm\f’omz Maitland, was thickly strewed with fragments of dark red
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gnﬁ of white sandstone, together with some blocks of the above-mentioneﬁime-
stone, and a few boulders of sienite. '

From Cape Bathurst the'coast line has a S.E. direction, and is formed by
precipitous cliffs, which gradually rige in height from thirty feet to six hundred.
Thé beds composing these cliffs appear to be analogous to thdse of thezalum-
shale banks at Whitby, and similar to those which skirt the Scented-grass Hill
and Great Bear Mountain, in Great Bear Lake. The Scented-grass Hill is
distant from Capec Bathurst about three hundred miles, on a S.E. bearing, which
corresponds, within a point, with the direction of the principal mountain chains
in the country. A glance at the map will show a striking similarity in the form

of the ground plan of these two promontories. At the extremity of Cape
191  Bathurst the chiffs consist of slaty-clay, which, when dry, has a light

bluish-gray colour, a slightly greasy fecl, and falls down in flakes. The
rain-water had penetrated the cliff to the depth of three yards from the summlt H
and this portion was {rozen, on the 17th July, into an icy wall, which crumbled
down as it thawed. On proceeding a little further along the coast, some beds
were observed that possessed, when newly exposed to the air, tenacity
enough to be denominated stone, dut which, under the action of water, speedily
softened into a tenacious bluish-ciay.

At Point Traill we were attracted by the varicgated colours of the cliff,

and on Janding found that they proceeded from clays baked by the heat
192  of a bed of bituminous-alum-shale whi¢h had been on fire. Some parts
193 of the carth were still warm.  The shale is of a hrown colour and thin
197  slaty structure, with an carthy fracture. It containg many mtc?épersed
198  crystals of sclenite ; between its lamina there is much powdery alum,
199  mixed with sulphur, and it is traversed by veins of brown selenite, in

slender prismatic crystgls. The bed was much broken down, and

hid by the debris of the bank, but in parts it was several yards thick,
200  and contained layers of the wax-coloured variety of alum, named Rock-
194 butter. The shale is covered by a bed of stone, chiefly Smposed of
135  oval distinct concretions of a poor calcareous clay-iron stone. These con-
196  cretions have a straight cleavage in the direction of their short axis, and

are often coated by fibrous cale-sinter and calcedony. The upper part
of the cliff is clay and sand passing into a loosely cohering sandstone. The
strata are horizontal, except in the nkighbourhood of ravines, or of consumed
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shale# when they are often highly inclined, apparenuy from partial subsidenec.
The debris of the cliff form declivities, having an inclination of from ﬁftj' to
eighty degrees, and the burnt clays variously coloured, yellow,,white, and deep
red, give it much the appearance of the rubbish of a brick-field. The view of the
interior, from the summit of the cliff, presénts a surface slightly varied by .emi-
nences, which swell gently to the height of fifty or sixty feet above the general
level. The soil is clayey, with a very scanty vegetation, and there are many
small lakes in the country.

Ten miles further on, the alum-shale forms a cliff two hundred feet high, and
presents layers of the Rock-butter about two inches thick, with many crystals of

selenite on the surfaces of the slates. The summit of the cliff’ consists of
201  a bed of marly gravel two yards thick, which is composed of pebbles

of granite, sicnite, quartz, lydian-stone, and compact limestone, all coated
by a white powdery marl. The dip of the strata at this place is slightly to the
northward.

A few miles to the south-east of Wilmot Horton River the c{fls aré six hundred
feet high, and present acclivities having an inclination of from thirty to sixty
degrees, formed of weathered slate-clay. Sgme beds of alum-shale are visible
at the foot of these cliffs, containing much sulphate of alumina and masses of
baked clay.

Two riiles further along the coast the shaly strata were on fire, giving out
smioke, and beyond this the cliffs become much broken but less precipitous,
having fallen down in conscquence of the consumption of the combustible
strata®® These ruiticd cliffs gradually terminated in grecn and sloping banks,
whose summit was from one to two miles inland, and about six hundred feet
above the sea level. Considerable tracts of level ground occurred occasionally
betwixt these banks and the beach. Wherever the ground was gut by ravines,
beds of slate-clay were exposed. On reaching the bottom of”Franklin Bay,
we observed the higher grounds keeping an E.S.E. direction until lost to the
view, becdining, however, somewhat peaked in the outline.
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SEA COAST.—LIMESTONE,

Phrry s Peninsula, where it joins the niainland, is very low, cgnsisting: mostly
of gravel aud sand, and is there greatly indented by shallow bays, but it gradually
increases “in*height towards Cape Parry. The bays and inlets are separated
from the sea by beaches composed of rolled pieces of compact limestone ; and
which, although they are in places only a few yards across, are several miles. in
length. The northern part of Parry’s Peninsula belongs entirely to a formation
which appears, from the minetalogical characters of the stone composing thé great
mass of the strata, and the orgauic remains observed in it, to be identical with
the limestone formations of Lakes Winipeg and Huron.

202 On the north side of Sellwood Bay, in lat. 69° 42, dliffs about

204  twenty feet high are composcd of a fine-grained* browmsb olomite, in

angular distinct concretions, and containing corallines and veins of calc-
spar. In the same neighbourhood there is a bed of grayish-black

203  compact lucullite; with druses of cale-spar, very similar to_the limestone

which occurs in highly inclined strata at the * Rock "By the River
Side,” on the Mackenzie, and in horizontal strata in an island near that rock,
where it forms angular concretions.

After passing Sellwpod Bay, the north and eggst shores of Cape Parry, and the
islands skirting them, present magnificent cliffs of limestone, which, fromt the
weathering action of the waves of the séa, assume curious %rchitectural. forms.
Many of the insulated rocks are perforated.+ Between the bold projecting cliffs
of limestone there are narrow shelving beaches, formed of its debris, that afford
access to the interior. The strata have generally a slight dip to the northward,

Specimens from Sellwood Bay.

202 Fine-grained dark brownish-gray dolomite, with corallines filled with white calc-_@ar.

203 Lucullite grayish-black, compact, and without lustre.

204 Gray dolomite. N .

205 A rolled piece, evidently of the same rock with the preceding, containing the impression of
cardium.

206
+ See Fate 26,
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and-the most common rock is a yellgwish-gray dolprhite Which has a very com-
pactWtructure, but presents some shi%t]g facets of ais_sgq;i‘hatéd calc-spar.. This
stone, which is not to be distinguished by its mineralogical characters from the
prevailing limestone of Lake Winipeg, and at the passage of La cloche in Lake
Huron, formsbeds six or eight feet thick, and is frequently interstratified with
a‘gellular limestone, approaching to chert in hardness, and exhibiting the cha-
racter§ of rauchwacke. In some parts, the rauchwacke is the ‘prédominating
rock, and has its cells beautifully powdered with crystals of quartz or of ¢alc-
spar, and contains layer’s of chert of a milky colour. The chert has sometimes
the appearance of calcedony, and is finely striped.

%, The extremity of Cape Parry is a hill about seven hundred feet
208, 209 high, in which beds of brownish dolomite, impregnated with silica,

are interstratified with a thin-slaty, gray limestone, having a com-

pact strapture¥. The vegetation is very scanty, and there are some spots
covered with fragments of dolomite, on which there is not the vestige even of a -
lichen. Many large boulders of greenstonc were thrown upen the'N.W. point of _
Cape Parry. The islands in Darnley Bay, between Capes Parry and Lyon, are
composed of Jimestone.

SEA-COAST.—FORMATION OF SLATE-CLAY, SANDSTONE, AND LIMESTONE,
WITII TRAP-ROCKS.

From Cape Lyon to Point Tinney, the rocks forming the coast-line are slate-
clay, limestone, greenstone, sandstone, and calcareous puddingstone.™

Speci;'nens from the Promontory of Cape Parry, which®rises into a hill, sevewhundred feet high,
Strata dipping lightly to the northward.

207 Yellowish-gray dolomite, imperfectly crystalline, being similar to the limestone of Lake
* Winipeg.

208 Brownish dolomite impregnated with silica.

209 . Thin-slaty, gray limestone. Very common also in Lake Winipeg.

210, 211" Boulders of dolomite, '

212 .

218 Brown dolomite, with drusy cavities and veins, lined by cale-spar,



xidi APRENDIY. [No. I.

214 Near the extremux of Cape prn the sla!e-clay predominates, occur-
ng in stralght,athm, bl%sh-gray' layers, which are intersperseg: w!th
ﬂetachpd scajes of mica. It sometimes forms thicker slates, that are impreg-
- nated with. iron, and occurs alone, or interstratified in thin beds with a
215, reddish, small-grained limestone. "The strata, in general, dip slightly
fo tire N.E., and form gently-swelling frroundq, which at the distanlabf
about fifte#h miles to the southward tetminate in hills, named the Melville
Rarge. These hills are apparently connected with those which skirt the coast
to the westward of Parry’s Peninsula, have rather a‘foft outline, and do not
appear to attain an altitude of more than seven or eight hundred feet above
the sea. Ridges of naked trap-rocks, which traverse the lower country betwixt
the Melville hills and the extremity of the Cape, rise abruptly to the height of
one hundred or one hundred and fifty feet, and have, in gencral, an E.N.E. di-
rection. When these trap ridges reach the coast, they form pgecipiges which
_frequently have a columnar structure, and the nearly horizontal strata of slate-
clay are generally s¢en underlying the precipices. In many places the softer
clay strata are worn considerably away, and the columns of greenstone, hang
over the beach. Columns of this description occur at the north-eastern extre-
mity of the Cape, and the slatc-clay is not altered at its point of contact with
the greenstone. The soil in this neighbourhood is clayey, and some small
streams have pretty lofty and steep clayey banks ; the shaly strata appearing
only at their base. A better sward of grasses ard carices exists at Cape Lz'on,
than is usual on those shores. Many boulders of greenstone and large frag-
ments of red¥sandstone strew the beach.

At Point Pearce, four or five milcs to the eastward of Cape Lyon, a reddish,,
small-grained limestone forms perpendicular cliffs two hundredTeet high, in
which a remarkable cavern occurs. Necar these cliffs the slate-clay and neddish
limestone are interstratified, and form a bold rocky point, in which the strata dip
to the N.E. at an angle of 20°, The coast line becomes lower to the eastward,
and at Point Keats a fine-grained, flesh-coloured sandstone occurs. This sand
stone is quartzose, does not possess much tenacity, and is without any apparent
basiw.

- At Point Deas Thompson the limestone re-appears, having reddish-brown
and flesh-red colours, and a splintery fracture. There are some beautiful Gothic
arches formed in the cliffs there by the weathering of the strata.
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Five miles farther ajong the ooast ncar Rosepe River, the same kind of lime-
stena.forms cliffs twenty-five feet high, "and Js covered, by ‘thin layerscof soft
slateclay. On the top of these cliffs we observed a considerable guantity of
drift-timber and some hummocks of gravel. The spring-tides. do not rise '1b0ve
two feet. The,Melville Range approaches within three miles of the coast there,
&l presents a few short conical summits, although the hills compoqi’n" it are
mostly round-backed.

At Point” De Witt Clinton, a compact blackish-blue limestone, trayersell by

veins of cale-spar, forms a bed thirty feet thick, which rcpoms on thin
217 "layers of a soft, compact, light, bluish-gray limestone or marl.  The cliffs
218 at this place are altogether about seventy feet high, but their bases
219 were concealed by accumulations ef ice. Veins filled with compact

and fibrous gypsum traverse the upper limestone, Naked and barren
rldges of greenstone, much iron-shot, cross the country here, in the same
manner as at Cape Lyon. The soil consists of gravel and clay; the former .
mostly composed of whitish, magnesian limestone; and the vegetation is very
scan

At Point Tinney, in lat. 69° 20, cliffs of a calchreous’ puddingstone, about
forty feet lrigh-, extend for a mile along the coast. The basis, in most of the beds,
is calc-spar ; but in some small Iaygrs it is calcareous sand. The imbedded
pebbles are smooth, vary in magnitude, from the size of a pea to that of a man’s
hand, and are mostly or entirely of chert, which approaches to calcedony, and,
when striped, to agate in its characters. Perhaps, much of the gravel which
covers the coumry is derived from the destruction of this conglomerate rock.

SEA-COAST.—LIMESTONE,

From Point Clifton to Cape Hearne, the whole coast consigts of a forma-
tion of limestone precisely similar to that which occurs on Lake Winipeg and
Parry’s Peninsula.

Dolomite, the prevailing rock ingthis formation, is generally in thin layers, and
has & light smoke-gray colour, varying accasionally to yellowish gray, and
Jouff: - Jts structure is compact, with little lustre, except from facets of dissemi-
 mated calc-spar. It sometimes passes into milk-white chert, yhich forms beds.
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19 Bme places the dolomite alte;nates with cellular limestone, which is gene-
rally lrlmprerrnated with quart# and"has its cavities powdered with crystals.
qf that digeral. No organic remains were observed in the strata, but fragments,
“evidently derived from sbmc beds of the formation, contained othoceratites, like
those ‘of Lake Huron. The strata, though nearlg horizontal, apggar to crop out
towards#he north and cast, forming precipices about ten feet high, facing in'tigt
direction, and running like a wall across tH® country. In many places, hoivever,
and particularly at Cape Krusenstern, the strata terminate in ma:,tf' ficent cliffs
upwards of two hundred’ feet high, the country in the interior remainigg level.
Mount Barrow is a small hill of limestone, of a remarkable form, being a natural
fortification surrounded by a moat. The coast line is indented by shallow bays,
and skirted by rocks and’islands.

In the whole country occupied by this formation, the ground is covered with
slaty fragments, sometimes to the depth of threc feet or more. These slates
appear to have been detached from the strata they cover, by the freczing of the
water, which ifisinuafes itself betwixt their layers. At Cape Bexley the frag-
ments of dolomite cover the ground to the exclusion of all other soil; and in a
‘walk of several miles, I'gid not see the vestige of a vegetable, cxcept a _small Teen
scum upon some stones that formed the lining of a pond which kad dried up.
In this neighbourhood there are a numbet’of straight furrows a foot deep, as if
a plough had been drawn through the loose fragments. After many conjectures
as to the cause of this phenomenon, I ascertained that the furrows had thelr
origin in fissures of the strata lying underneath.

At the commencement of this formation Wetween Point Tinney and Point
Clifton, the coast is low, and a stream of considerable magnitude, named Croker
River, together with many rivulets, flow into the sea. Its terrfiffation to the
soythward of Cape Hearne is also marked by a low coast line, which is
bounded by the bold rocky hills of Cape Kendall.

FORMATION SIMILAR TO THAT AT CAPE LYON,

The beach between Cape Hearne and Cape Kendall is in some places composed
of slate-clay, and of a clay resembling wacke. Many large boulders :of greeps.
stone occur there, Cape Kendall is a prejecting rocky point, about five or six:
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Jhundred feet high, and nearly precipitoys ou three sides, which are 1 .\Fash(‘:iﬁ

the sea. On the north its rocks consist entirély of greenstone, but on’ g8 sSuth

side of the Cape the greenstone in lofty columns ¥eposes on thin-slaty beds of

fine-grained, bluish-gray Wmestone. Back's Inlet presents on cach side a suc-

cession of lofty grecipitous headlands, which have the shape termed, by scamen,

«ge gunner’s quoin.” *  Most of thg islands and points near the moufh of the
Copp’ermme have this form, and arc composed of trap rocks. Onge of

220 Cowper's islands on which we landed consists, of beds of gseenstone

&opping out like the steps of a stair.

A low ridge of greenstone exists at the mquth of the Coppermine river,
and from thence to Bloody-fall, a distance of ten miles, the country is nearly
level, with the exception of some low ridges of trap which run through it.
The channel of the river is sunk about one hundred and fifty feet below the
surrounding country, and is bounded by cliffs of yellowish white sand, and
sometimes of clay, from bencath whtch, beds of greenstone occasionally crop
out.y

AtqBloody-fall, a round-backed ridge of land, seven, or eight hundred fect high,
crosses the gountry. It has a gentle ascent on the north; but is steep towards
the south. The river at the fall makgs its way through a narrow gap, whose
nearly precipitous sides consist of tenacious clay, the bed and immediate borders
of the stream being formed of greenstone.? From thence to the Copper Moun-
taing, gently undulated plains occur, intersected in various parts by precipitous
rldges of trap rocks, and the river flaws in a narrow chasm, sunk about one
hundred feet below their level. A few miles above Bloody-fall, strata of light
gray clay- sla.tg, dipping to the north-east, at an angle of 20°, support Some green-
d stone clifs on the banks of the river. From this place to the Copper
222 WMountains the rocks observed in the ravines were a dark reddish-brows,
228 felspathose sandstone, and gray slate-clay in horizontal strata, with

¢ See plate 28.
+ An accurate view of the banks of the Coppermiue, as seen from Bloody-fall, sketehed on the
spot by Lieutenant Hovd, is given at p. 3504f Captain Franklin’s narrative of his first journey.
ifﬁ%ﬁeg‘mﬁoﬂcﬂ ‘notices appended to the narvalive of Captain Franklin’s Journey to the
Coppéiniine; T have tetrhed this rock 2 dark purplish-red felspar rock. On examining it again on
i joumey, X perosived. it to be a greenatone, whose surfaces weather of a rusty brown colour.




