TheOrigin of Puget Sound:
Tectonics and Glaciers

By: Kathy Goetz Troost, UW-Seattle-Area Geologic Mapping Project
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Puget L owland L andscape Elements

1) Big hole
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3) Troughs
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Tectonic Setting

The Puget Lowland $hgd
occupiesa structural
trough, formed by a
complicated sequence

of tectonic activity.
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1) Big hole between the mountains

Quaternary Glacial and
] _ Interglacial Deposits
Olympic Mountains

Forearc Basin Fill

Blakely Harbor Formation (13 ma)
Blakeley Formation (35 ma)
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Olympic Core Cnmple

Not to Scale
Faults in Seattle basin not shown
Troost and Booth, 713/00

after Haugerud and Haeussler
NWGS Bedrock Geology of Seattle Field Trip, 2000

Puget Group
(42-38 ma)

Cascade Arc Volcanics

<> (35 ma)

Challis Rocks
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Bedrock Structure

Seattle Uplift Seattle Basin Kingston Arch

After Johnson, et al., 1994



Theglacial story

Columbiaglacier, Alaska

Photo by K. Troost




]
GLACIAL DEPOSITS

K. Troost
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B Existing ice fields
] 25 x10° yr B.P.
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The Vashon glacier was over 3000
feet thick in Seattle,

5 x the height of the Space Needle.

Photo by K. Troost
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JUAN DE FUCA LOBE

The ice flowed westward
to the Pacific via the
trough of today's Strait
of Juan de Fuca.

PORT ANGELES

PUGET LOBE

The ice flowed southward
down the Puget Trough, with
large discharges of glacial
meltwater draining to the
Pacific via the ancestral
Chehalis River.

BREMERTON
®

'

TACOMA
®

+ SHELTON

ICE-MARGINAL RIVER

. A large stream, formed by,
LYMPIA / the meltwater from Cascade
£ » glaciers and the Puget 1o
flowed along the margin
. the ice to the ﬂheha%x
‘River and thence to
_ Pacific Ocean. L
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View of the South Beach Bluffs, Fort Lawton, Seattle




Photo by K. Troost
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Proglacial lakedeposits, at Point Defiance,_TaéE)ma y




Advance outwash sand
at agravel pit near
Tacoma

Photos by K. Troost




L andsliding on top of proglacial lake deposits, Perkins L ane, Seattle

Photo by K. Troost






Puget L owland
L andscape Elements

1) Bighole between the
mountains

2) Advance outwash plain
3) Troughs

4)  Flutes ;
5) Cross-warps(e.g. Ship Canal )k

2-5 areglacial in origin

DEM by D. Booth  ["®




Photo by D. Booth

Outwash In fronfof an advancing glacier.
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Photo by D. Booth

Outwash capped by till




Photo by D. Booth

2) Advance outwash fill plain




3) Troughs (subglacial
drainageways)

During the Vashon
glaciation, the Cascade and
Olympic Mountains were
Ice free, but rainfall
continued, so streams
carried large volumes of
water to the basin.

DEM by D. Booth [™%




Water flowinginto moulin = #38%

Flow at snout of Nigardsbreen glacier, Norway
Rahy.
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Photo by D. Booth







Oblique aerial view of flutesaround Echo Lake
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5) Crosswarps, folds, and trends
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Image from Seattle Area Geologic Mapping Project
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Sea Levd rise over the last 25,000 years.







M oder n topography may
be an analog for previous
landscapes.

OLYMPIC
MOUNTAINS

Troost, 1999

Approximate limits
of Quatermnary
basin fill

Marine deposition

Alluvial deposition

Lacustrine deposition

Areas of erosion or nondeposition
ey ncdwde smal laterdy ard temponally
ClECoriinuoLES 2 d lacisiring i 5,




| nterglacial
deposits occur
between glacial
drift packages.

Photo by K. Troost




Photo by D. Booth
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Bogs occupy some flutes.




Age kyr BP

High ice
olumes

low ice
volumes

oojo Ogy ¢

(From Thorson, 1996)

Climate has cooled enough timesto have produced
at least 6 glaciationsin the Puget L owland.




Image from Seattle Area Geologic Mapping Project

Seattle Area

Vashon Drift
(13,000-16,000 yr)
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Trocst, 2001 (Dates from Blunt, Easterbrock, and Auttar, 1887, DGER Buletin 77)

CONCEPTUAL STRATIGRAPHIC COLUMN, Central Puget Lowland Area
INTERGLACIAL UNITS GLACIAL UNITS
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Puyallup Formation
=1,000,000 yrs BF

Stuck Drift
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