AP S g

Gl TS B8 T

ORIGIN AND HISTORY OF LAKE WASHINGTON

by

EDWIN F. T. McKNIGHT

BACHELOR OF SCIENCE IN GEOLOGY.

UNIVERSITY OF WASHINGTON




PREFACE.

Observations on the glacial phenomena of the Puget Sound re-
gion have been made from time to time by various observers. The
most complete of these and the most masterfully presented is Bul-
letin 8 of the Washington Geological'Survey, entitled "The Glacia-
tion of the Puget Sound Region," by J. Harlen Breté. it covers
the whole subject in detail and will long sténd as the standard
reference on this subject. Although some of the minor features of
the book may prove to be faulty in time as the separate tdpics
and regions are studied more in detail, yet the essential featurses
of the book are sound, It has been drawn upon extensively in this
thesis, especially when dlscussing those general topics for which
an examination of the Lake Washington region aloﬁe could not give
all the information necessary for a complete understanding of the
glacial history of the regilon as applied especially to Lake Wash-
incton. I believe that all material in this thesis derived from
this work is made clear as such in the text.

Bretz gives a bibliography of the literature on the glacia-
tion of this region. Of this only two articles have been drawn
upon in this thesis, and all such information 1s referred to the
proper authority in the text. The articles used are "Drift Phenom-
ena of the PugetFSound Region," by Baily Willis, Buletin of the
Geological Society of America, volume IX, and "The Physiographic

1

History of the Puget Sound Basin," by James Kimball, American Ge-

ologist, volume XIX.

In conclusion, I wish to especially thank Prof. E. J. Saunders
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~that direction. A tongued front after all is more to be expected,
since the ice was waning rapidly, and was sure to melt back faster
where 1t was not so thick than in the troughs where, added to the
greater dspth of the ice; better fesder connéctions to the North
helped to keep the ice present for a 1ongef time..

The York channel as described ié not the only one that was ever
used in the immediate vicinity. Another old valley lying less than
a quartar of a mile south of the main channel occurs as a shunt on
the main one (Fig. 3). This old bed is 880C feet long and joins
thé main channel about a quarter of a mile above tha Juanita delta,
and again 3800 feet farther east. This o0ld channel is around 700
feet wide at its greatest development. It is flat, swampy, and
has a very rocky bottom in places. The gravel aﬁerages between
two inches and four inches in size, ‘but rounded and semi-rounded
boulders up to two feet occur. The elevation is somewhere around
156 fest at the upper end (elevation not satisfactory) and only five
feet lower at the lower end, where it drains by a short, shallow,
steep branch to the main swamp below. The two channels are separated
"by a high sharp crested ridgé. Horizontally bedded gravels are
exposed in a shallow rosd cut at an elevation of around 146 feet
along the upper jﬁnction of the two channels which is not so steep
as the lower one. Thils 0ld higher level channel was used while the
ice was present immediately north of the dividing hill, which may be
in the nature of a moraine deposit. It is rather low, if the eleva-
tions on it are correct, to have drained into 160 foot Lake Russell,
but it may represent a stage in the lowering of that lake; in fact
that the ice paused long enough within the one-fourth mile between
the two channels for the upper one to be_fgrmed shows that the ice

front was practically stationary at that time. No delta correspond-
|
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ing to the higher level was noticed, tho the wooded nature of the
west end and the lack of exposures could easily conceal such a form
if it existed. _

The Bothell Channel and Delta.

The last but by no means least interesting records of the Va-
shon Ice that occur in the Lake Washington trough are found at Bo=. -
thell.

Just east of the town and in the north bank of the Sammamish
River, a gravel pit has been opened up, and is being developed at
the presenﬂ time. Gravels dipping south by southwest at 40 degrees
were exposed in the back or working face of the plt at the time that
it was visited. Underlyiﬁg the gravel, tho not sharply distinguished
from it, sand is exposed clear down t0 the highway at the base of
the hill. No consistent dips are shown in the sand sections, vary-
ing from horigontal to first steeply in one direction and then in the
other, but this is largely due to irregularitiesiin the section,
the true dip not being apparent. The texture of the beds, especial-
ly in the intermediate positions, varies greatly both horizontally
and Verﬂically, the sand changing to both fine pebbly sands and
gravel on the one hand, and to a few seams of clay on the other.

The gravels range up to possibly a foot, being doarser at the top.
In one or two places ét the top of the section till lenses occur,
probably up to three feet thick.

The surface of the deposit east of the pit shows a level ter-
race fqr about 500 feet, the highest part of which, along its junc-
tion with the overlooking till hill to the East, is 118, 117, or 113
fqet in elevatioﬁ (3 independent readings), the general leYel run-

ning to three or four feét lower. Shallow sections along the high-
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vance far enough south to block the former drainage channel. The
increasing coarseness of the beds in the gravel pit from ﬁottOm to
top, £0gether with the tili lenses at the top both point to an ad-
vancing ice. It was this.advancé which threw the outlet of glacial
Lake Sammamish over to the South along the base of the Admiralty
drift hill, into its present position. The new channel was cut low
enbugh that when the ice finally retreated, the waters failed to gd
back to their bld course. Upon the final lowering of Lake Russell,
the new channel was rapidly cut down torsomewhere near its present
position; hence its narrow. post-glacial éppearance.

That a continuation of the gravels of the Bothell delta for
some distance up North Creek once existed is suggested by the oc-
currence of gravels in a shallow road cut on the west side of the
creek at an elevation of 72 fe~t about a quarter of a mile north of
-the delta. The délta terrace as it exists today has been saved from
erosion duse to the small amount of water which hés to drain across
ite - ’ ' | )

The Kennydale Delta into Lower Lake Russell.

At the mouth of May Greek, and overlooking the low mudflat into
the lake, is a flat-topped sandy deposit which, altho no sections
are exposed, can confidentially be referred %o as a delta. It is
plainly developed on both sides of the creek. The south terrace
is roughly in the form of a right triangle, being 400 feet long par-
allel to the creek, and the same length parallel to the lake. The
north terraece is probably 800 feét long paralled to the creek and not
so wide; unlike the south side, it has been somewhat eroded alohg its
nortﬁ edga along the base of ﬁhe slope which rises in‘that direction.‘
Four elevatlons placed on the south side =2t its youngest (farﬁhest

west) edge gave it as 96, 96, 100, and 105 feet above the lake, or



adding 14 feet, between 110 and 119 feet above sea. It is underlain

at 50 feet in ele&ation by till. The north side by a single aneroid

comparison, was found to be only one foot lower than the south side,

measured in a correspondihg place, and probably five feat higher when
measured at its oidest, basal (farthest east) end. .

Altho these elevations average.siightly low for lower Lake Rus-
sell, the highest one is just about right. Having become fully
aware by experience of the fiqkleness of an aneroid, I am inclined
to believe that another series of elevations might have given a
higher average. Final bonclusiOUS eithe? way -cannot be drawn too
closely in advanée of more accurate measuring deviees.

Géneral Discussion on Delta Eilevations.

In concluding the discussion of ths loﬁer Lake Russell deltas
found around Lake'Washington, 1t might be stated that all three stud-
ied (Juanita, Bothell, and Kennydale) have pointed to a slichtly
lowef elevation of that body of water than the figufe given by Bretz
€120 feet). Were its elevation to be determined by these three del-
tas alone, which agree guite well among themselves, it would be -
nearer 115 feet than 120 fest above‘mean tide. ‘The bench mark used
for all elevations given, with two exceptions, is Lake Washinton,
at 14 fest above.mean tide (U. S;'Engineers); a U.S.G.S. bench mark
at Renton was used in that locality, and a Northern Pacific Rail-
road elévation was used at Bothell.

Lake Russell Terraces.

Mr. Bretz found no terraces anywhere in the Sound region that
could be correlated with Lake Russell. At one place howsver, on
the west éide of Lake Washington, beginning about a quarter of a

mile north of Lake and extending north for a distance of a quarter




of a mile, disconnected rednants of a terrace occur along the "bluff"

at thé levél of upper Lake Russell. This terrace, as measured at

the back side at the base of the overlooking slope, is 160 feet at

the southernmost point noted, 159 feet on the next remnant 500 feet
farther north, and 165 feet 800 feet still farther north. The last
elevation was taken possibly three quarters of an hour later than were
the first two, and was checked on the lake as soon aftér as 1t was
possible to get down thru the brush, but thé aneroid was dropping at
the time (16 fe=t between checks) and it is possible that some of

this drop may have taken| place during the descent, throwing the

elevation a little high.

The terrace runs between 150 and 200 feet wide, and was around
ten feet lower along its lakeward edge than at the back sidé wherse
the elevations werse noted.‘ It 1s not especially rocky, but had
formerly been covered with a forest so that rocks might have been
covered up. Erosion has removed much of it andbthe little gullies
tend t o develop first along the back side of the terrace, leaving

the outer side to extend out, separated from the main slope, tho

nowhere were connections completely severad.

The uniformity in level of this terrace over a quarter of a
mile, and the correspondence of its level to that of upper 1laks
Russell make it probable thatit is a lake terrace, and not a slide

or kame tasrrace.
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the final emergence to the present, level, and has been ralsed since
by the damming of its outlet by the Cedaf—White River delta.

Willis, in his work on the Tacoma folie, showeﬁ that the del-
tas and alluviel cone gradients of. the various rivers which enter
the White River trough and drain out to the Sound at Seattle and
Tacoma, are perfectly adjusted to the present water levels. There
areJno traces of forms referable to other éea levsels. .Hence we con-
clude that the present alluvial development of Duamish Valley has
been attained entireiy since the final emer~ence. The White River
trough contained Sound waters just after the last uplift and has
"since been filled in to the North and South.. The positions of the
deltas in Seattie and Tacoma harbors today show how far this filling
. has progressed. '

The time during which the land stood 20 feet lower than at the
present time must have been brief in comparison to the time that
has elapsed sincs, fof otherwise the heavily agorading glaclal streams
would certainly have buillt considerable alluvial fans, remnants of
which éhould exist above the present graded streams.

Cedar River, aided by 'the advancing alluvium from the South,
very soon cut off that portion of the Sound lying to the Norph,

'and ﬁhe building up of this delta énd flood plain has slowly raised
the outlet of the lake formed to 22 feet, the level of Lake Washing-
ton béfore the canal was put in. Coincident with the raising of the
utlet, its waters were converted from salt to fresh-water.
" Alline of evidence tending to confirm this viewlistthecoccoursn
rence of the base and roots Ofnold.trees at present water level, and
consequently 8 feet below the former water 1evél, in Juanita Bay,

where they could not possibly have been placed by a slide. Three of
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RECENT ALTERATIONS IN THE LAKE

The Lake Washington Canal was cut thru between Lakes Union and
Washington in 1916, ‘and the lake was lowsered about 8 ft. Cedar
River formerly flowed into Black Rivér close to the lake, and the
chief bulk of its water flowed either into the lake or out thru Black
River according to the season. When the canel was made, the outlet i
of the lake was placed at the canal, and the course of GCedar River
was changed 80 that its whole discharge was into the Lake. Black
river was changed a8 a result from a respectable river to a very
émall creek in the ﬁature of a slough, and its course is rapidly
being overrun by willows.

The former Lake Washington beach extends around the lake as a
terface"and has not yet been overgrown by vegetation, although a1~
ders and willews are getting such a start in some places a§ to make
traveling rather exasperating.

Cne effect of the canal hés been to mere nearly stabalize the
level of the lake. Whereas it fommerly fluctuated over several feat
according toithe season, it now stays close to the 'same level, abouf
14 feet above mean tide.

The locks at Ballard are so operated that a considerable quanti-
ty of salt water is let into the fresh water canal every time a boat
goes thru. It was thot at the time the locks were designed that
this marine water would not diffuse to a great enough extent to ever
geffect the iakqs to any appreciable extent. Considerable interest

has consequently. been directed toward this matter, and Ghemical tests
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