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MAJOR FINDINGS Vashon recessional outwash sand and silt (Pleistocene)—Loose sand, silt, and

Qgos gravel; gray, tan, or brown; clasts moderately to well rounded; generally well sorted;
clasts and grains consist of northern-provenance granitic and metamorphic rocks and
rock fragments and polycrystalline quartz carried by Vashon meltwater; drains well
due to high porosity and permeability; commonly forms thin to thick (25 ft or more)
beds deposited in poorly defined ice-contact channels; stratigraphically overlies

* Most landslides in the area are rooted in pre-Vashon fluvial or glaciofluvial deposits. Vashon till.

* The Catfish Lake scarp of the Tacoma fault extends from the Vaughn quadrangle through the Mason Lake
quadrangle into the Lake Wooten quadrangle.

 All glacial till in the quadrangle was initially thought to be only Vashon in age. An interbedded sediment
sequence yielded an infinite radiocarbon date, meaning that the till beneath it is pre-Vashon in age.

« Established a local glacial stratigraphy.
Sablishied a focal glactal SHatigraphy Ice-contact deposits (Pleistocene)—Undifferentiated mixture of stagnant ice and

dynamic ice deposits; dynamic ice deposits include lodgment till, drumlins, and
INTRODUCTION advance outwash; stagnant ice deposits include ablation till, subglacial water flow
deposits (such as eskers), and recessional outwash; also includes irregular blocks of
lodgment till and detrital till fragments; till occurrences lack continuity at the ground
surface; topography formed by a mix of subglacial, ice-marginal, and recessional
processes.

Qgic

Most of the land surface of the Mason Lake quadrangle, located near the center of the Puget Lowland, is
covered by a thin veneer of glacial drift of the Vashon Stade of the Fraser Glaciation (Armstrong and others
(1965) overlying a sequence of pre-Vashon glacial and nonglacial sediments. The southwest-trending
T22N elongate hills that characterize much of the terrain are drumlins sculpted by the Puget lobe of the Vashon
continental glacier. Outcrops of pre-Vashon glacial and nonglacial deposits are rarely well exposed in the

T21N ) ; . . Qgoe Vashon recessional outwash, ice-contact deposits (eskers)(Pleistocene)—Sand
quadrangle, as they are less resistant to erosion and do not form prominent outcrops. Poorly consolidated and gravel; gray, tan, or brown; moderately to well sorted and rounded; stratified;
pre-Vashon fluvial and glaciofluvial deposits are more permeable than Vashon deposits and have low consists of’ se dir;lent,ri chin no;thern-provenanc ¢ granitic and metam, or’phi c clasts’ and
cohesion. They are the source of numerous landslides in the quadrangle. . polycrystalline quartz; high porosity and permeability; deposited by Vashon meltwater

The sediments brought by glaciers into the Puget Lowland may be from any of three different source in areas occupied by stagnant ice; forms low, elongate sinuous hills in recessional
regions. If the predominant rock fragments and grains are from granitic and metamorphic rocks, the outwash channels; commonly deposited in ravines adjacent to drumlins in Vashon till
probable source is the Coast Range of British Columbia (northern provenance); if the sediments contain (unit Qgt).
andesitic volcanic rock fragments and glass in addition to granitic and metamorphic rock fragments, the
probable source is.the Cascade Range of Washington (Cascades provenanqe); and if the. predomin.ant rock . Vashon till (Pleistocene)—Unstratified to moderately stratified, compact, unsorted mixture of
fragmeqts and grains are ffqm bas?llt and maﬁ.c rocks, t.he probable source is the Olympic Mountains < clay, silt, sand, and gravel deposited directly by glacial ice; consists of sediment rich in
(Oly.n}plcs provenance).. Thin sections of glacial dePOSItS. from the Mason Lake quadrapgls: CO.HSIS'E of northern-provenance clasts; gray, tan, or brown; nearly everywhere in sharp contact with
granitic and metamorphic rock fragments and lack andesitic rock fragments and glass, indicating that the underlying units; does not drain well, as permeability and porosity are low; sand and finer grains

‘ / ( B X : P LY depOSitS are of northern provenance. This differs from depOSitS in the eastern part of the Puget LOWlaﬂd, in matrix are very angular; pebble_ to boulder-size clasts are Commonly striated and faceted,
I 8\ (Trad Lo S iy N LA i iy el o A ak A g VAN e i =f 20'00" which contain andesitic volcanic rock fragments and glass indicative of Cascades provenance (Walsh and having angular and (or) rounded edges; boulders are generally disseminated and relatively rare;
20°00 7 s NN e 0 : = § b8 ; A A W IS T N P i j - 7 / others, 2003). may contain interbeds of sand and gravel; ground surface for this unit characterized by
streamlined drumlins, striations, and flutes that are generally hundreds to thousands of feet long;

GEOLOGIC HISTORY angular to subrounded glacial erratic boulders consist mostly of plutonic or metamorphic rock;
unit may be capped by a few feet of unsorted and stained ablation sand and gravel; locally
crosscuts older sediments, forming angular unconformities; drag folding and horizontal shearing
may occur at the base of the till or internally between layers of till, especially in thick deposits;
unit ranges in thickness from 0 to more than 50 ft.

Bedrock is not exposed in the quadrangle; depth to bedrock is more than 500 ft in the eastern part of the
quadrangle (Buchanan-Banks and Collins, 1994). Bedrock is believed to be basalt and related rocks of the
Crescent Formation, exposed in the Olympic Mountains (Tabor and Cady, 1978) and on Green and Gold
Mountains 15 mi north of the quadrangle (Haeussler and Clark, 2000). Our mapping dealt with only the
uppermost 200 to 300 ft of the more than 500 ft of glacial and nonglacial deposits exposed or intercepted by Vashon advance outwash (Pleistocene)—Sand and gravel with lacustrine clay, silt, and sand;
water wells in the Mason Lake quadrangle. This 200- to 300-ft-thick sequence is divided into Vashon and Qga gray to hght brown; compact; consists of sediment rich in northem_provenance clasts; well
pre-Vashon sediments. rounded and most commonly well sorted; mostly polycrystalline quartz, plutonic, volcanic, and
minor metamorphic grains; deposited during Vashon glacial advance; generally more compact
than recessional outwash; most easily distinguished from recessional outwash if covered directly

Sediments deposited prior to the Vashon Stade of the Fraser Glaciation are subdivided into three units: by Vashon till; may also contain pre-Vashon sediment at its base.
pre-Vashon deposits, undifferentiated (unit Qpu); pre-Vashon deposits, fine grained (unit Qpf); and
pre-Vashon till (unit Qpt). Most exposures of pre-Vashon till are too small to be shown at map scale.
Only one small exposure (Hiawatha Creek, sec. 22, T2IN R2W) of pre-Vashon glacial till (unit Qpt) is
large enough to be shown as a polygon. Unit Qpt (point symbol) is also exposed at low tide in parts of the Qpu
wave-cut platform in Pickering Passage—on the shores of Harstine Island and the Kitsap Peninsula.

An exposure adjacent to the dock in Jarrell Cove State Park is easily accessed.

A second pre-Vashon glacial till was intercepted in water wells in the north-adjacent Lake Wooten
quadrangle, as shown in the cross sections of Derkey and others (2009). Water well drillers often designate
the compacted layers of till as “hardpan” in their logs. Well logs indicate that this second pre-Vashon till,
which is not exposed, extends into the Mason Lake quadrangle. Only the younger of the two pre-Vashon
tills (unit Qpt) is exposed in either the Mason Lake or Lake Wooten quadrangles. Whether the second till is
of northern provenance or Olympics provenance is unknown. Till exposed immediately west of the Lake
Wooten quadrangle on the north shore of Hood Canal is Olympics provenance (Robert Logan, Wash. Divn. Qpf
of Geology and Earth Resources, oral commun., 2008). It projects beneath glacial and nonglacial deposits
of the Lake Wooten and Mason Lake quadrangles. We suggest that the second till unit could be Olympics
provenance. Both till units are older than a radiocarbon infinite age from an overlying unit in the Lake
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Pre-Vashon Deposits

Pre-Vashon sediments, undifferentiated (Pleistocene)—Composite unit of glacial and
nonglacial gravel, sand, silt, and clay beneath Vashon till; consists of sediment rich in
northern-provenance clasts; gray to tan; often iron-oxide stained; moderately to well rounded;
poorly to moderately well bedded; consists of units that are not separable at map scale, due to
poor exposure; may include some Vashon advance outwash; most commonly recognized in water
wells in the quadrangle and depicted in cross sections; best exposures are found in bluffs
adjacent to Pickering Passage; water well logs, which were used for cross sections, often
distinguish these beds as clay, sand, and gravel.

Pre-Vashon deposits, fine grained (Pleistocene)—Silty sand and sandy silt with minor clay
and some gravel interbeds; gravel clasts are northern provenance; moderately rounded;
laminated to poorly bedded; generally compact, but may be loose; locally to completely
iron-oxide stained, with iron-oxide-cemented layers.

Wooten quadrangle (Derkey and others, 2009) and east-adjacent Vaughn quadrangle (Logan and Walsh, Pre-Vashon till (Pleistocene)—Unstratified, compact, unsorted mixture of clay, silt, sand,

2007), but relative ages of the two older tills and correlation with any specific till unit of the Puget Lowland el and gravel deposited directly by glacial ice; gray, tan, or brown; consists of sediment rich in

have not been established. northern-provenance granitic and metamorphic clasts; where exposed in Jarrell Cove State Park,
Interglacial and nonglacial deposits intercepted in drilling water wells are usually logged as beds of overlying unit is clay- and silt-rich sediment; contact with underlying unit not exposed;

gravel, sand, and clay. Inconsistencies between water wells logs and rapid lateral facies changes preclude contains granitic, volcanic, and metamorphic grains, with abundant polycrystalline quartz;

matching separated stratigraphic units on cross sections, with the exception of clay beds. In the southeastern petrographically indistinguishable from unit Qg@t; permeability and porosity are low.

part of the Mason Lake quadrangle, drillers have logged a unit they refer to as ‘clay’, which probably
includes abundant silt. In the cross sections, we have separated this clay unit from pre-Vashon deposits,
undifferentiated (unit Qpu) and designated it pre-Vashon deposits, fine grained (unit Qpf). The relative
stratigraphic position of the clay unit is illustrated in Figure 1 and the cross sections. The only place where
unit Qpf crops out in an exposure large enough to be included as a map unit is in the vicinity of Jarrell Cove
State Park on Harstine Island. Carbonaceous material believed to be from the same silt and clay bed in the

GEOLOGIC SYMBOLS

. _ _ Contact—long dashed where approximately located; short dashed where inferred
or indefinite

Lake Wooten quadrangle (Derkey and others, 2009) was found to be radiocarbon infinite, substantiating R _ R __ Reverse fault—dashed where approximately located; R on upthrown side
that the till exposed beneath it is pre-Vashon. Woody debris from this same interval on the east shore of
, 7 T A5 d BT T e , SN / i | ' . A [ [ MED Sl 5/ 78 Harstine Island in the Vaughn quadrangle also yielded a radiocarbon infinite age (Logan and Walsh, 2007), W2775 Water well—numbers correspond to well numbers on cross sections
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Vashon Glacial Deposits
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