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FOOTPRINTS OF GLACIERS IN WASHINGTON, |

the sound couptry was some two thonsand f_ﬁﬂt
higher than st present. Nowe of the intervening
rangos between the sammit of the Casonde range aud
the oosan coast wers over two-thirds the height of the
main range. Giradually the snow snd ice filled all
the valleys where now is Puget sound, between the
Cosst aud Caseade ranges.  Still it kept sccumolat- |
ing antil it overtopped all the intervening ranges, |
and extended from the summit of the main range an
aubroken waste of spow sod ice six thousand feet |
thick, that covered the tops of all the intervening |
mountains from two thousand to four thousand feet
doop.  What » weight was that! What & tremen.
dous foroe it might exert on the surface of the earth
{f thare was only n power great enough to set it i
motion | Just think of it, less thao thirty.five oubic |
foot of this mass would weigh & ton. In & cubio mile
{here are one bundred and forty.seven billion nine
hundred and seventy.nine million nine hundred and |
fifty.two thousand cublo feel.  There would be over
four million tons to the cubie mile. Bat this mass
was over a mile deep aud covered the whole country,
two hundred miles from the erest of the mountaine
fo the sea. I that two hundred wiles it dessended
an average of thirty feet to the mile, some five or ten
timos the averago descent per wile of our great riv.
ora  Buppose one hundred miles from ite starting
point it encountered an obstacle. Were this mass set
in motion, s dead waight of four hundred billion tons
would be brought to bear on a single mils front to
orush that obstruetion, and this foroe might be kept
up for & million years.  What oould set such & pow-
orful foree free? What could start such & mass?
Bimply & geotle eaphyr, the balmy Chinook wind.
Then, aa now, it oame seross the Pacifie, and the
southwest faoe of the terrible glacier had to encoun.
lar ile rival.  This kept one surface free. Year by
yoar, froesing and melting, and the tremendous
weight pushing behind it kept it moving towards the
sa Moustaloe now over two thousand feot high
wore nol able to turn it & degree from its cOurse,
Mount Constitation, two thousand four hundred foet
high, is channeled and grooved o its sumumit by the
glacior, as well aa & bill & busdred foet high. '
From the mouth of the Chohalis and the Colum.
bin, back o the summit of the Cascads taoge, the
route travelad by the loe can be traced a it it were
made bat yoslorday, and oy orywhare its track is
the northesst o the wouthweet. 1t moved wolidly
with ite face w0 the fos, the Chinek kv i
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in the struggle. The forces evolved, just before the
glacial period, in throwing out those vast sheets of
basalt in Eastern Washington, in capping the Ons.
oade range, and in elevating Western Washingto
hid spent themselves. Unable to hold up the weight
that was pressing from the mountains and ice com.
bined they began to settle; but before giving up the
struggle they made a last effort in throwing out vol.
canio bastions to the westward of the mountains

had raised to defend these mountains from the tides
and currents of the ocean, that was ever seeking to
tear them down. To those who have seen the forees
pxerted by water, flowing under pressure in hydraulie
mining, it is submitted that nature presents a fores
ns great perhaps as the glacier, which science has yet
searcely tried to messure. Twice every twenty.four
hours & mass of water seven thousand miles wide and
five miles high, by the tides, is hurled against the
Paoific const of the United Btates. This ocean also
sends & current, flowing day and night, for millions
of years of time, five miles deep—the width of the
shore line—a current ceaselessly beating on our
shores. None of this force is wasted. It is all tress
ured up and manifested, perhaps, sges afterward in
the voleano of the earthquake, May not this fores of
tidea and ocean currents, in part, sccount for the
[aulte and sinking of the surface on both the Rocky
and Cascade ranges? Is there not also a relation be
tween these forces and the fact that voleanoes are
vearly always on the ooean slope of mountains ?
Those of the Bierra Nevada and Oascade ranges are
slmost without an exception in that position.

A few words more about the glacier before other
matters aro trested of. Right in the center of the
glacier track, extending across the country from near
the Carbonado to Beabeck, on Hood's canal, and
crossing the sound in the vicinity of the narrows,
once existed s mountain range which tried to do bt
tle with the glacier and perished in the struggle. Iis
releutless rival ground the mountain down to ite base,
wod ita ruing doom to everlasting sterility  region of
country about fifty miles square around the uppar
sound.  When a river flows down a mountain side its
head in filled with coarse rooks and boulders, but
theso decrense in sizo as & more level country i
reached, until finally nothing is found in its bed but
five sand aod clay, A glacier acts similarly to & river
ouly it never stops to sort the particles it works upon
ws does the water in  river. When the glacieris
running over hills and mountains, erushing rooks ssd
other obstacles to it progress, it leaves the ground
otrewn with coarse gravel and boulders, but the far-
l.hnr it woves over a comparatively level country the
dner the gravel becomes, so that the gravel and 0
weat of Pieroo aad Thurston counties becomes e




