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THE MINNESOTA HISTORICAL SOCIETY,

organized in 1849, the same year with the beginning of Minnesota as a
territory, has accumulated a Library of about 62,000 titles, which stands
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histories, biographies, and publications of societies), the number of bound
volumes in its Library for Maine is about 75; New Hampshire, 1€0;
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with considerable numbers for New York, New Jersey, Pennsylvania, and
all the states, so far as these special histories have been published.

Of American genealogies, this Library has about 1,000 bound volumes
and 400 pamphlets, besides many books in this class published by societies,
others giving genealogies of many families collectively, and the genealogical
portions of township histories. These collections, free for the use of readers
and students, are much consulted for tracing lines of ancestry.

Files of all newspapers published in Minnesota as a territory and state,
since 1849, have been gathered and preserved by this Society. Its number
of bound newspaper volumes at the beginning of 1898 was 3,780; and its
number of weekly and daily Minnesota newspapers regularly received was
about 450, these being donated by the editors and publishers, who appreci-
ate the importance of having them placed on file where they will be
preserved for all coming time. This department of the Library is a priceless
treasury of materials for future historians, showing the development of
Minnesota, of its counties, and of its separate townships, from their
beginning to the present date. The newspaper collection is kept in an
extensive fireproof vault, which is a part of the Society’s roomsin the
capitol. It is accessible to all who wish to consult it, and is so arranged
that any paper of any date can be readily found.

- DONATIONS SOLICITED FOR THE LIBRARY.

The Society desires and is grateful for gifts of books, pamphlets,
newspaper files, maps, manuscript narratives, diaries, and original docu-
ments of every sort which may throw light on the history of any portion of
the United States, and particularly of Minnesota and the Northwest.

Especially it is desived to obtain all new publications of township or
other local histories and of family genealogies. Many volumes in these
departments have been received through donation. If they should not be
so available, the Secretary wishes to be informed when books and pamphlets
of these classes are published, with note of their number of pages and
scope and the price for purchase.

Warrexn UprHaM, Secretary,
May 20, 1898. St. Paul, Minn.
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THE INTERNATIONAL BOUNDARY BETWEEN
LAKE SUPERIOR AND THE LAKE OF
THE WOODS.*

BY ULYSSES SHERMAN GRANT, PH. D.

At various times during the last nine yecars the speaker,
while in the employ of the Geological and Natural History
Survey of Minnesota, has visited the northern boundary of our
state; at these times he has traveled along every foot of this
boundary line from lake Superior to and beyond the beginning
of Rainy river at the west end of the lake of the same name,
excepting only that part of the boundary between Pigeon falls
and the north end of Grand portage, a distance of some ten
miles, along which there is no canoe route. Much of the bound-
ary he has been over many times. During these trips a con-
siderable mass of data, relating mostly to the geology of the
region, has been collected; but there are other features, aside
from the geology, ~vhich it was thought would prove of suf-
ficient general interest to be mentioned here to-night.

t will not be necessary to enter into a detailed account
of the history of the establishment of the northern boundary
of our state from lake Superior to the Lake of the Woods, but
a brief sketch of how the present boundary line came to be
settled upon is necessary for our object.**

9 *1[{8%%(1 at the annual meeting of the Minnesota Historical Soclety, Jan. '

**It is understood that Mr. Alfred J. Hill, who has so carefully described
“How the Mississippi river and the Lake of the Woods became instrumental
in the establishment of the northwestern boundary of the United States”
in the Minnesota Historical Collections, Volume VII., pp. 305-352, 1893, is

autending to prepare an article on the history of the northern boundary of
Minnegota east of Lake of the Woods.



2 MINNESOTA HISTORICAL SOCIETY COLLECTIONS.

In the “Definite Treaty of Peace” with Great Britain in 1783
we find the first treaty mention of this boundary line; it reads
as follows: “Thence through Lake Superior northward of the
Isles Royale and Phelipeaux, to the Long Lake; thence through
the middle of said Long Lake, and the water communication
between it and Lake of the Woods, to the said Lake of the
Woods”. The Long lake here mentioned is understood to be
some part of Pigeon river. This boundary line is again men-
tioned in the treaty of Ghent, 1814, when a commission was
appointed to survey and definitely establish it. The commission
was “authorized upon their oaths impartially to fix and deter-
mine, according to the true intent of the said treaty of peace
of 1783, that part of the boundary between the dominions of
the two Powers which extends from the water communication
between Lake Huron and Lake Superior, to the most north-
western point of the Lake of the Woods.” This commission
surveyed and mapped the boundary line and filed their report
about 1826. As far as can be learned, this report and the
maps have never been published by the United States govern-
ment. But tracings of these maps are now to be seen in the
surveyor general’s office in this city.

The determinations of this commission were used in the
preparation of the Webster-Ashburton treaty in 1842; this
treaty fixed finally and definitely the exact boundary line by
naming the principal lakes and streams through which it
should pass. Now the commissioners were instructed to fix
the boundary according to the true intent of the treaty of 1783.
Let us examine what the true intent of this treaty was and how
nearly the commissioners carried out the spirit and the letter
of that treaty, and in this way we can discover to what degree
the established boundary corresponds with that first intended.

The maps which were used by the framers of the treaty of
1783 showed the Lake of the Woods as the head of a chain
of lakes whose waters flowed eastward through the Pigeon
river into lake Superior. The intent of the treaty then was
that the boundary should follow this water-course. This,
however, as became known later, was impossible, for the
waters of the Lake of the Woods flow into Hudson bay. The
boundary then should follow along the supposed connection be-
tween this lake and lake Superior as nearly as could be, cross-
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ing, if possible, only one height of land or water divide. Such
a divide exists on the established boundary line between North
and South lakes, the waters of the former flowing westward
to Lake of the Wceods and those of the latter eastward
to lake Superior. It is generally supposed that this height
of land is the only one crossed by the established boundary,
but the facts of the case are that six of these water divides
exist along the present boundary line. A brief description of
these will be given.

The first, beginning at the east, is that between Rove and
Mud (or Rose )lakes in Cook county.* The boundary here runs
along the portage trail, which is a mile and a half long and
goes up over a considerable hill. This trail rises 1,715 feet
above the sea level, or nearly 200 feet higher than Mud lake.
The more eastern of these lakes, Rove lake, flows eastward
through Pigeon river, while the waters of Mud lake find their
way into Canadian territery through the Arrow lake and the
river of the same name, which joins Pigeon river about eight
miles above its mouth. The amount of land which lies south
of Arrow lake and river and north of Pigeon river (or the
boundary line) is roughly estimated to be 100 square miles.

The next divide is that of the height of-land or continen-
tal divide between the drainage system of the Gulf of St. Law-
rence on the one hand and that of Hudson bay on the other.
This is between North and South lakes on the northern edge
of Cook county. The*waters of South lake flow eastward and
those of North lake westward. The distance between these
two lakes alotg the bourndary portage trail is ome-third of a
mile. The highest point reached is 1,585 feet above the sea,
as determined by leveling by the Geological Survey of Minne-
sota. The two lakes lie nearly at the same level, about 1,550
feet above the sea.*

Some years ago it was quite generally thought that Hun-
ter’s island was really an island. Later people came to regard
it as not an island, the waters of the international boundary
being supposed to flow around its southern side from Saga-
naga lake. This idea has been gained from most of the maps,

*The locations of the various water divides here mentioned can be seen on
the accompanying map of northern Minnesota, Pl. 1.

*By actual leveling from lake Superior in August, 1893, South lake was
found to be 1,558 feet above the sea, and North lake, 1,550.
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which, if they do not show a water connection along both sides
of this so-called island, show a continuous course along its
southern or boundary side. The fact is that the boundary
stream, which is here a stream of some size, flows westward
from Saganaga lake to Lac la Croix along the north side of
this island, and on the boundary line there is a distance of
about a fourth of a mile which alone prevents Hunter’s island
from being an island. The boundary line here follows the por-
tage between Oak lake, a small lake just west of Saganaga
lake and Ottertrack lake, which was known in the Ashburton
treaty as Cypress lake. The waters of Ottertrack lake
flow westward along the established boundary, through Knife,
Basswood, Crooked and Iron lakes, and join what should be
the boundary stream in Lac la Croix, fifty miles west of Saga-
naga lake or the east end of Hunter’s island. The total area
of Hunter’s island, which island lies entirely to the south of
the stream which heads in North lake, is estimated at about
800 square miles.

But between Iron lake and Lac la Croix there is still an-
other divide, in fact two of them. The main stream, insteand
of going from Iron lake directly along the boundary, runs
northward into Canada through McAree lake and then into
Lac la Croix. On the boundary at the west end of Tron lake
is a narrow strip of land, only a few yards wide, across which
there is no water connection except when the lakes‘stand at
very high levels, as they often do in the early summer.*

Beyond this (to the west) is a small lake which flows into
Lac la Croix, but the boundary, instead of following the outlet
of this lake, runs across a neck of land, by what is known as
Bottle portage, to Lac la Croix. The land lost to Minnesota
at this place is not more than ten square miles.

The outlet of Lac 1a Croix, known as the Namekan river,
carries all the water from both sides of Hunter’s island. It
runs north and west from Lac la Croix to Namekan lake,
through which the boundary passes. But instead of following
this main water-course, Namekan river, the boundary takes a
sudden bend to the south and runs through Loon, Little Ver-
milion and Sand Point lakes before coming to Namekan lake.

*On account of the narrow outlets of these lakes, they sometimes stand
four or five, or even ter feet above the normal.
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At the southwest corner of Lac la Croix is another water di-
vide on the boundary portage which runs from this lake to
Loon lake. It is possible that at very high water some little
may flow across this divide. The land which lies between
Namekan river and the established boundary is some 125
square miles.

From what has been said it is evident that the report of
the commissioners, according to which report the boundary
line was definitely established, differed very materially from
the true intent of the treaty of 1783. Instead of following the
main water-course, or rather courses, between lake Superior
and Lake of the Woods, they left this main course at four dif-
ferent times, and in each case ran the boundary line to the
south of its proper location, thus diminishing in each instance
the amount of territory that should have belonged to the
United States, and increasing by the same amount the Cana-
dian territory. The established boundary between lake Su-
perior and Rainy lake runs for less than one-half this distance
along what should have been the boundary, according to the
treaties with Great Brilain previous to 1842, and according
to the true intent of this treaty.

Just why the commission located the boundary where it
now is, we do not know. It is possible that they were led
along the route they surveyed by the French-Canadian and
half-breed guides who must have accompanied the expedition,
and on whom anyone not acquainted with the country must
necessarily rely for guidance.

The amount of land thus lost to the United States, for it
is impossible now to regain it, as the present boundary was
definitely established by the Webster-Ashburton treaty, is
somewhat over 1,000 square miles. When this boundary was
agreed upon, over fifty years ago, 1,000 square miles, more or
less, of this district was of no particular value, but at present
guch an area is becoming of economic worth for its timber.
Moreover, on the southeast side of Hunter’s island is the direct
continuation of the rocks of the Vermilion iron range, and'the
probability of the existence of iron ore deposits here has led
already to considerable exploitation.

That part of the boundary from Gunflint lake eastward to
lake Superior has some features different from that farther
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west, features which are distinctively its own, being dependent
on the underlying geological strata. The surface is broken
by parallel ridges trending east and west. In the valleys be-
tween these ridges lie deep lakes elongated in a direction
parallel with the hills. On the south sides of these bodies of
water the land often rises quite precipitously 300 to 400 feet.
These mural escarpments are composed of black slates, dip-
ping gently toward the south, and overlain by masses of dark
beavy.trap rock; these layers of hard trap rock often reach a
thickness of 100 feet, and it is to their presence and the gently
southward dip of the strata that the peculiar topography of
the region is due. On the northern shores of the lakes the
land slopes very gently toward the morth and does not rise
as high as on the southern shores, so that the land and the
lakes toward the south are more elevated. The inost elevated
point on the exact boundary line is on the divide already men-
tioned, between Rove and Mud lakes, which is about 1,715 feet
above the sea level; but just to the south of the boundary lakes
the land rises in some places to 2,000 feet. Amnd several miles
to the south is a chain of hills, known as the Misquah hills,
which form the highest land in Minnesota. Misquah is the
Chippewa word for red, the hills receiving this designation from
the fact that they are composed of brick-red granitic rocks.
The highest summit has been determined carefully by parties
of the Geological Survey to be 2,230 feet above sea level. This
2.230 feet is the most elevated point in the state, as far as
known.

The following table shows the altitudes, in feet, above the
sea level, of the lakes along the northern boundary of Min-
nesota; those marked by an asterisk were determined by level-
ing done for the Geological Survey, chiefly by Messrs. . P.
Berkey, L. A. Ogaard and A. N. Winchell

ALTITUDES OF LAKES ALONG THE INTERNATIONAL BOUNDARY.

Lake Superior, low and high water, 600-603; mean 1870 to 1888.... §01.56

South Fowl LaKe. ..o oo vttt e et e ettt 1,436
North Fowl Lake...................oovin.n. e 1,440
MO0BE LiAKe .« vvreunr i ie e e eneaee e taae e 1,492
Mountain Lake. .. ...... ..ttt e 1,652
BRove Lake . ...t e s 1,667
Mud (Rose) Liake. .. ..ottt e aa s *1,528

South Lake. .. ... ... ittt et #1,5568
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North Lake ... e e e *1,550
Gunflint Lake. .. ..o e e, 1,547
Pine Tiake ..ottt e e e 1,465
Granite (Banks' Pine) Take. .. ......oovvrr et 1,448
Saganaga Lake ......oo.iii i 1,434
Oak (Swamp) Lake. .. veur it e e e e s 1,435
Ottertrack (Cypress) Lake. .. ...t ine i eean 1,387
Knife LaKe....oo ot ittt e e e e *1,382
Carp Liake ... i e e e *1,355
SuCKker LaKe .o e e e e e #1,330
Basswood Lake. ..ot e e et *1,300
Crooked LaKe ...ttt it it it et i i 1,240
Tron iaKe oo it e e e e 1,210
Liac 18 Cl0IX .ttt ittt ittt ittt e e et e 1,186
050 YO 07 1 - P e 1,166
Little Vermilion Lake. .. .... .ottt it i i e eneeann 1,127
Sand Point Liake. oo ve it ittt e e et e e, 1,126
NaAameKan TuaKe oo erret v in e it ettt tene ttaecnae e tianaansaean 1,125
Rainy Lake, low and high water, 1115-1120; mean................ 1,117
Lake of the Woods, low and high water, 1057-1063; mean........ 1,060

The boundary region between lake Superior and Rainy
lake has many features which are characteristic of large parts
of northeastern Minnesota. It is a country of lakes, swamps
and timbered rocky knolls. The lakes lie in completely rock-
bound basins and are clear and deep. From one of these rocky
basins a short, rapid stream carries the water down to the
next lower basin. There are thus practically no true rivers,
the water-courses being simply series of lakes connected by
short streams. The only river, properly speaking, is to be seen
in the lower part of the Pigeon river. These lakes are one of
the peculiar and the redeeming feature of the country, for if it
were not for them the region would seldom be visited. Some
of these bodies of water, especially those lying in areas of gran-
itic rock, extend, in very irregular and branching arms, over
large tracts of country. Lakes, particularly of this class, are
Saganaga, Basswood, Crooked and Rainy lakes, and also Lac
la Croix. Rainy lake, which contains, inclusive of islands, 344
square miles, penetrates with its spider-like arms a district of
1,500 square miles in extent.

There is very little soil along the boundary and in general
in northeastern Minnesota, the rocks coming to the surface
in numerous places. DBut it is astonishing to see what a luxu-
riant growth of pines, spruces, balsam firs and birch the very
thin coating of soil will support. When fires pass through this
region they consume the forests and frequently all the soil,
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thus leaving continuous exposures of bare rock which give to
the country a most desolate appearance. As just below the
surface is so much solid rock, comparatively little water soaks
into the ground and thus most of the rainfall flows away. This
is particularly well illustrated by the Pigeon river, which com-
pares favorably in size with the Minnesota, but which has a
drainage basin approximately only onc-fifth as large as that
of the Minnesota, and a rainfall differing only slightly from
that of the central part of the state.

In speaking of the northern boundary of our state, it
would be hardly just to pass without mention a district which
for more than a year past has been a centre of lively interest.
The Rainy Lake gold region has been the Mecca of many an
explorer and investor, and several growing towns have sprung
up along the shores of the lake. Many newspaper accounts
of thig region have been published, but it is impossible to sift
from these numerous sketches that which is really reliable
and accurate. During the last fall Mr. H. V. Winchell and
the speaker, acting under instructions from the state geologist,
visited this region with the purpose of ascertaining just what
grounds there were for the gold excitement, and also for the
purpose of preparing a report on this district which would fur-
nish some reliable and authentic account of this region to the
people of the state. This report* will be issued in a week or
two as a part of the twenty-third annual report of the Geo-
logical and Natural History Survey of the State of Minnesota.
The conclusion of this report reads as follows:

Concisely stated, the facts described in the foregoing pages lead to the
following conclusions: There is gold in quartz veins in the vicinity of Rainy
lake. As yet, the development is insufficient to warrant the positive assertion
that profitable gold mining operations can be conducted there; but in certain
localities the prospects are full of encouragement and promise to the conser-
vative operator.

The best portion of the district for gold, so far as at present developed,
and as indicated by the appearance and nature of the veins and the geo-
logical conditions surrounding them, is not within the limits of cur state.
Some gold is found south of the boundary line, and its discovery was the
starting point for the explorations so vigorously prosecuted during the past
year. But, as in all other mining districts, the majority of the veins are
not worth working, and, indeed, many of them chiefly belonging to the class

of segregated veins, contain no gold whatever. There are excellent oppor-
tunities for the investment of capital in the gold mining industry of Rainy

*H. V. Winchell and U. S. Grant: Preliminary report on the Rainy Lake gold
region. Geological and Natural History Survey of Minnesota, 23d (1894) An-
nual Report, pp. 38-105, with a geological map; January, 1895.
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lake; but unless selected and developed with diserimination and scientifie
judgment the chances are that the property chosen may not develop into a
permanent and preductive mine. It is our confident belief, however, that the
proper forces have been in operation at several points around Rainy lake
to produce auriferons quartz lodes of a richness that will compare favorably
with those of many other prosperous mining districts.

If the development of operations now in progress shall demonstrate the
existence of extensive deposits, as we believe will be the case, the future of
the district for gold mining is assured. It is even now accessible at moderate
cost; fuel, water and water power are abundant, and labor cheap. Modern
methods have made the cost of exploitation, even of refractory ores, much
less than it was only a few years ago. With the large bodies of low grade
ore which are destined to furnish the greater part of the world’s output
of precious metals in the future, the cost of mines and mills as advan-
tageously situated with reference to wood and water as those of Rainy lake,
have been estimated at two dollars a ton for mining and three dollars a ton for
barrel chlorination or for treatment by the cyanide process of ores adapted to
it, and from which ninety per cent of the metal can be saved. Where practic-
ally all the gold can be extracted by amalgamation, as at present at Rainy
lake, there should be a good profit on five dollar ore in permanent veins which
have an average width of five feet or more.

The surprising adaptability of the soil and climate of the Rainy River
valley for agriculture, together with its stores of timber for lumber and
paper manufacture and its large water power, instil in us the conviction
that northern Minnesota is an empire by itself, destined in the near future
to become the home of a large and prosperous community engaged in tho
occupations of farming and manufacturing.*

From Rainy lake westward to Lake of the Woods, a dis-
tance of eighty miles, the boundary is formed by the Rainy
river. The characters of this river valley stand in strong
contrast with those of the rocky lake country to the east. At
the western end of Rainy lake, where is its outlet, the begin-
ning of the Rainy river, the surface of rocky knolls suddenly
gives way to a plain of clays, through which the underlying
rock seldom emerges. The change in the flora is as striking as
that in the land surface; to the east the land is covered by ever-
green forests, boreal in aspect, while to the west hardwood
timber predominates and the whole flora is more temperate
in its character. This plain of clays, heavily timbered,
stretches westward to and beyond the Red river, the flat mo-
notony of its surface being broken only by the steep-sided shal-
low trenches cut into it by the Rainy river and its tributaries.
For agricultural purposes the soil of this river valley is un-
surpassed by any in the state. The experiences of settlers on
the Canadian side of the river for several years have demon-
strated conclusively the excellency of this land for farming pur-
poses. Already settlers are coming in on the Minnesota side,

*Op. cit.,, pp. 104, 105.
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but there are still thousands of acres of this lJand which are
a8 yet unoccupied. Through this distriet runs a natural high-
way, the Rainy river, a stream 600 to 1,200 feet in width and
navigable for steamers of considerable size. Two and a half
miles west of Rainy lake the river plunges over a rocky ledge of
twenty-one to twenty-four and a half feet, the height of the
fall depending on the stage of water. It is estimated that
at this place the available water power equals 30,000 horse
power on the average, while thé minimum is about 20,000 horse
power. It is thus seen to much exceed the next largest water
power in the state, that at the Falls of St. Anthony. The min-
eral wealth, the fertile soil, the timber and the large water
power destine this region to develop into one of the most pros-
perous sections of the state.

In closing this rambling sketch of only a few of the feat-
ures of the northern boundary of Minnesota, the speaker de-
gires to recommend this region to the notice of those who are
contemplating an outing for pleasure or for health. Along
the whole boundary there is a good canoe route, and traveling
is easy and enjcyable. A trip of two or three weeks’ time is
amply sufficient to travel the whole length of the boundary
from lake Superior to the Lake of the Woods, and the expenses
of such a trip are comparatively slight. The larger game, such
as bear, caribou and moose, have not been entirely driven out,
and smaller game is abundant, while the lakes teem with
whitefish, pickerel, wall-eyed pike, bass and the lake or sal-
mon trout. The numbers of crystal lakes, with their rocky
shores and evergreen covered islands and hills, render this dis-
trict, in scenic beauty and picturesqueness, the superior of any
other part of the state, and the peer of any of the lake districts
of America.



THE SETTLEMENT AND DEVELOPMENT OF THE
RED RIVER VALLEY.

ADDRESS BEFORE THE MINNESOTA HISTORICAL SCCIETY, IN THE HIGH
SCHOOL AssEMBLY RooM, ST. PAUL, MINN., MOXDAY
EvVExING, JAN. 21, 1895.

BY WARREN UPHAM.

TOPOGRAPHIC FBEATURES.

The Red River of the North, so named to distinguish it froin
the Red river of Louisiana, flows through an exceedingly flat
plain, which descends imperceptibly northward, as also from
each side to its central line. Along the axial depression the
river has cut a channel twenty to sixty feet deep. It is bor-
dered by only few and narrow areas of bottomland, instead of
which its banks usually rise steeply on one side, and by moder-
ate slopes on the other, to the broad valley plain which thence
reaches nearly level ten to twenty-five miles from the river.
Its tributaries cross the plain in similar channels, which, as
also the Red river, have cccasional gullies connected with them,
dry through most of the year, varying from a few hundred feet
to a mile or more in length. Between the drainage lines areas
often five to fifteen miles wide remain unmarked by any water-
courses. The highest portions of these tracts are commonly
from two to five feet above the lowest.

This vast plain, twenty-five to fifty miles wide and 300 miles
long, lying half in Minnesota and half in North Dakota, thence
continuing into Manitoba and so stretching from Lake Traverse
and Breckenridge north to Lake Winnipeg, is the widely famed
Red River Valley. The material of the lower part of the valley
plain, shown in the banks of the Red river and reaching usually
five to fifteen miles from it, is fine clayey silt, horizontally
stratified; but at its south end, in Traverse county and the
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south half of Wilkin county, Minnesota, and upon large areas
of each side of this plain, it is mainly unstratified boulder clay,
which differs from the rolling or undulating till of the adjoin-
ing region only in having its surface nearly flat. Both these
formations are almost impervious to water, which, therefore,
in the rainy season fills their shallow depressions, but none of
these are so deep as to form permanent lakes. Even sloughs
which continue marshy through the summer are infrequent,
but where they do occur, as on some of the streams tributary
to the Red river, they cover large areas, sometimes several
miles in extent.

In crossing this almos: perfectly level valley on clear days,
the higher land at its sides, and the groves along its rivers, are
first seen in the distance as if their upper edges were raised
a little above the horizon, with a very narrow strip of sky be-
low. 'The first appearance of the treetops thus somewhat re-
sembles that of dense flocks of birds flying very low several
miles away. By rising a few feet, as from the ground to a
wagon, or by nearer approach, the outlines become clearly de-
fined as a grove, with a mere line of sky beneath it.

Besides this mirage, the traveler is also reminded, in the
same manner as at sea, that the earth is round. The surface
of the plain is seen only for a distance of three or four miles;
houses and grain stacks have their tops visible first, after
which, in approaching, they gradually come into full view; and
the highlands, ten or fifteen miles away, forming the side of
the valley, apparently lie beyond a wide depression, like a dis-
tant high coast.

On all the area drained by the Red river in Minnesota the
glacial drift is so thick that no exposures of the underlying
rocks have been found. The depth of the drift here is nearly
the same as its average throughout the western half of this
state, or from 100 to 250 feet. The prominent topographic
features of all this region are doubtless due to the form of the
underlying rock surface, upon which the drift is spread in a
sheet of somewhat uniform thickness. Subaerial denudation
and stream erosion, during the Tertiary era and the early part
of Quaternary time, preceding the Ice age, had sculptured this
broad and flat valley trough and the inclosing uplands which
on each side gradually rise 200 to 500 feet above the valley.
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LAKE AGA>SIZ.

As soon as the departing ice-sheet, which had enveloped
the northern United States and British America during the
Glacial period, in its melting off the land from south to north,
receded beyond the water-shed dividing the basin of the Min-
nesota river from that of the Red river, a lake, fed by the gla-
cial melting, stood at the foot of the ice fields, and extended
northward as they withdrew along the valley of the Red river
to Lake Winnipeg, filling this valley and its branches to the
height of the lowest point over which an outlet could be found.
Until the ice barrier was melted upon the area now crossed by
the Nelson river, thereby draining this glacial lake, its outlet
was along the present course of the Minnesota river. At first
its overflow was upon the nearly level undulating surface of
the drift, 1,100 to 1,125 fect above the sea, at the west side of
Traverse and Big Stone counties; but in process of time this
cut a channel here, called Brown’s valley, 100 to 150 feet deep
and about a mile wide, the highest point of which, on the pres-
ent water divide between the Mississippi and Nelson river ba-
gins is 975 feet above the sea level. From this cutlet the Red
river valley plain extends 315 miles north to Lake Winnipeg,
which is 710 feet above the sea. Along this entire distance
there is a very uniform continuous descent of a little less than
one foot per mile.

The farmers and other residents of this fertile plain are
well aware that they live on the area once occupied by a great
lake: for its beaches, having the form of smoothly rounded
ridees of gravel and sand, a few feet high, with a width of sev-
eral rods, are observable extending horizontally long distances
upon each of the slopes which rise cast and west of the valley
plain. Hundreds of farmers have located their buildings on
these beach ridges as the most dry and sightly spots on their
land, affording opportunity for perfectly drained cellars even
in the most wet spring scasons, and also yielding to wells, dug
through this sand and gravel, better water than is usually
obtainable in wells on the adjacent clay areas. While each
of these farmers, in fact everyone living in the Red River
Valley, recognizes that it is an old lake bed, few probably
know that it has become for this reason a district of special
interest to geologists, who have traced and mapped its upper
shore along a distance of about 800 miles.
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Numerous explorers of this region, from Long and Keating
in 1823, to Gen. G. K. Warren in 1868 and Prof. N. H. Winchell
in 1872, recognized the lacustrine features of the valley; and
the last named geologist first gave what is now generally ac-
cepted as the true explanation of the lake’s existence, namely,
that it was produced in the closing stage of the Glacial period
by the dam of the continental ice-sheet at the time of its final
melting away. As the border of the ice-sheet retreated north-
ward along the Red River valley, drainage from that area could
not flow as now f{reely to the north through Lake Win-
nipeg and into the ocean at Hudson bay, but was turned by
the ice barrier to the south across the lowest place on the
water-shed dividing this basin from that of the Mississippi.
This lowest point is found, as before noted, at Brown’s valley
on the western boundary of Minnesota, where an ancient
water-course, about 125 feet deep and one mile to one and a
half miles wide, extends from Lake Traverse, at the head of the
Bois de Sioux, a tributary of the Red river, to Big Stone lake,
through which the head stream of the Minnesota river passes.
in its course to the Mississippi and the Gulf of Mexico.

Detailed exploration of the shore lines and area of this lake
was begun by the present writer for the Minnesota Geological
Survey in the years 1879 to 1881, under the direction of Profes-
sor Winchell, the state geologist. In subsequent years I was
employed also in tracing the lake shores through North Dakota
for the United States Geological Survey, and through southern
Maniteba to the distance of 100 miles north from the inter-
national boundary to Riding mountain, for the Geelogical Sur-
vey of Canada. For the last-named survey, also, Mr. J. B. Tyr-
rell has extended the exploration of the shore lines more or less
completely for 200 miles farther north, along the Riding and
Duck mountains and the Porcupine and Pasquia hills, west
of Lakes Manitoba and Winnipegosis, to the Saskatchewan
river.

This glacial lake was named in the eighth annual report of
the Minnesota Geological Survey, for the year 1879, in honor
of Louis Agassiz, the first prominent advocate of the theory of
the formation of the drift by land ice; and the outflowing river,
whose channel is now occupied by Lakes Traverse and Big
Stone and Brown’s valley, was named, in a paper read before
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the American Association for the Advancement of Science at
its Minneapolis meeting in 1883, the river Warren, in com-
memoration of General Warren’s admirable work in the United
States Engineering Corps, in publishing maps and reports of
the Minnesota and Mississippi river surveys. Descriptions
of Lake Agassiz and the river Warren have been somewhat
fully given in the eighth and eleventh annual reports of the
Minnesota Geological Survey, and in the first and second vol-
umes of its final report. Two other special reports of my ex-
plorations of Lake Agassiz have been also published, the first
in 1887, by the Geological Survey of the United States, and
the second in 1890, by that of Canada; and a more exteusive
monograph of this subject has been prepared for publication
by the United States Geological Survey.

Several successive levels of Lake Agassiz are recorded by
distinct and approximately parallel beaches, due to the gradual
lowering of the outlet by the erosion of the channel at Brown’s
valley, and these are named principally from stations on the
Breckenridge and Wahpeton line of the Great Northern rail-
way, in their descending order, the Herman, Norcross, Tintah,
Campbell, and McCauleyville beaches, because they pass
through or near these stations and towns. The highest, or
Herman, beach is traced in Minnesota from the northern end
of Lake Traverse eastward tc Herman, and ‘hence northward,
passing a few miles east of Barnesville, through Muskoda,
on the Northern Pacific railroad, and around the west and
north sides of Maple lake, which lies about twenty miles east-
southeast of Crookston, beyond which it goes eastward to the
south side of Red and Rainy lakes. Im North Dakota the Her-
man shore lies about four miles west of Wheatland, on the
Northern Pacific railroad, and the same distance west of Lari-
more, on the Pacific line of the Great Northern railway. On
the international boundary, in passing from North Dakota into
Manitoba, this shore coincides with the escarpment or front
of the Pembina mountain plateau; and beyond passes north-
west to Brandon on the Assiniboine, and thence northeast to
the Riding mountain.

Leveling along this highest beach shows that Lake Agassiz,
in its earliest and highest stage, was nearly 200 feet deep above
Moorhead and Fargo; a little more than 300 feet deep above




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































