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ABSTRACT

December 2020

The Oakville and Rainbow Falls quadrangles straddle Lewis, Thurston, and Grays Harbor Counties west of Washington’s economically
vital Interstate 5. This new map supports private and public resource management with insights into geologic deposits, structures, and
hazards. Field- and lidar-informed mapping improves identification of landslides and other deposits. Fault architecture is interpreted
from field observations, new gravity data, and, for most faults, modeling of magnetic and gravity anomalies. Abundant landslides in
sedimentary rocks between the Doty and Scammon Creek faults mostly mask bedding orientations. New detrital zircon U-Pb analyses
support stratigraphic revisions, notably including recognition of Miocene sedimentary rocks along the western map edge and the
combination of the Eocene nearshore Skookumchuck and marine McIntosh Formations into a single marine-to-deltaic unit. New
geochemical analyses support mapping basalt as Crescent Formation in the Black Hills and near the confluence of Independence Creek
and the Chehalis River; basalt in the Rainbow Falls quadrangle is the Sentinel Bluffs Member of the Grande Ronde Basalt (Columbia
River Basalt Group). Geochemical traits of volcaniclastic pebbles in Wilkes Formation near the western map edge and Astoria(?)
Formation near the eastern map edge suggest derivation from a mix of Crescent Formation and younger alkaline forearc lavas, both
exposed west of the map area. Glacial outwash from the Vashon Stade of the Fraser Glaciation, and at least one earlier Cordilleran ice
incursion, raised the Chehalis River valley floor in the Oakville quadrangle and caused aggradation in tributary valleys. The outwash
and younger alluvium provide ample gravel resources and a productive aquifer that is sensitive to contamination.

DESCRIPTION OF MAP UNITS
HOLOCENE TO PLEISTOCENE NONGLACIAL DEPOSITS

Alpine Glacial Deposits

Qapoyjp

Logan Hill Formation (Pleistocene)—Sandy pebble gravel and sand, deeply weathered in all exposures
to clay, fine sand, or silt, except for some quartz clasts; mildly to moderately compact, poorly indurated;
clasts mostly well-rounded and equant to oblate; matrix rounded to subangular; interpreted as Cascade
Range-sourced (alpine) glacial outwash.

QUATERNARY TO EOCENE CONTINENTAL DEPOSITS

QEcf

Terrestrial weathering clay—Clay and silt in saprolite or soil of mostly basalt (where unit QEcf) or
mostly siltstone (where unit QEcfs); locally includes corestones; mostly orange brown to reddish brown
and medium brown in unit QEcf, mostly pale yellowish brown to brown in unit QEcfs; loose and soft
near surface but stiff in some exposures; homogeneous except where saprolite preserves primary
structure; mapped where unit fully conceals bedrock in the Black Hills.

TERTIARY VOLCANIC AND SEDIMENTARY BEDROCK

Wilkes Formation (middle to late Miocene)—Quartz-feldspathic siltstone, in places with thin sandstone
- Artificial fill (Holocene)—Cobbles, pebbles, sand, silt, clay, and boulders, all in various amounts, ! interbeds, and at and near age site GD88 overlain by or interbedded with cobbly, basaltic pebble
engineered and non-engineered. conglomerate; color white to pale yellow, pale gray, and pale brown, weathers pale yellow with orange to
reddish brown iron staining; poorly lithified; siltstone well-sorted, planar-bedded and hackly.
o Modified land (Holocene)—Locally derived soil, cobbles, pebbles, sand, silt, clay, and boulders, all in
various amounts, reworked by excavation and (or) redistribution that modified topography. Sentinel Bluffs Member of the Grande Ronde Basalt of the Columbia River Basalt Group (middle
) ) ) ) ) ! Miocene)—Aphanitic, vesicular basaltic andesite with commonly zeolite-filled, equant vesicles <7 mm;
qs | Landslide deposits (Holocene to Pleistocene)—Sand, silt, clay, pebbles, cobbles, and boulders, all in dark to light gray; hard and crystalline; mostly structureless with rare platy zones, commonly blocky and
various amounts, derived by mass wasting from upslope; typically loose, unsorted, and jumbled; locally columnar-jointed.
stratified in blocks; mostly mapped from landforms.
Astoria(?) Formation (early to middle Miocene)—Quartz-feldspathic marine siltstone, and very coarse
- Peat (Holocene to Pleistocene)—Peat, gyttja, muck, silt, clay, and sand in wetlands and other - to very fine grained sandstone; rare pebbles; locally with volcaniclastic conglomerate and detrital
depressions; mostly mapped from landforms and wet conditions. carbonized wood; moderately or heavily weathered in all observed exposures; mostly poorly lithified:;
. . . . . poorly sorted in siltstone, moderately to well-sorted in sandstone; bedding faint or absent in Oakville
o - Alluvium (Holocene to Pleistocene)—Floodplain sediments of sand, silt, clay, and peat, and channel quadrangle and thickly to very thickly bedded in Rainbow Falls quadrangle.
sediments of pebbles, cobbles, boulders, sand, silt, clay, and peat, in varied amounts. Unit Qoa where
relict. Mapped as unit Qoa where apparently aggraded due to Cordilleran ice advance northeast of map Lincoln Creek Formation (late Eocene to earliest Miocene)—Marine siltstone and fine-grained
- - area. Unit Qoa is found on a set of more elevated benches on the south side of Independence Valley and - sandstone; locally tuffaceous and (or) fossiliferous; moderately to poorly lithified except in well-lithified
contains clay soil with fragments <1 cm of locally derived sedimentary rock. It is older than unit Qoa calcareous concretions; locally hackly and spheroidally weathered; sandstone grains subangular to
and only speculatively alluvial. subrounded and well-sorted; mostly lacks bedding.
Qaf qoar | Alluvial fan (Holocene to Pleistocene)—Silt, sand, and gravel, in varied amounts, in concentric lobes; Nearshore to marine sedimentary rocks (middle to late Eocene)—Quartz-feldspathic, micaceous
gray to brown; loose; subangular to rounded; moderately to poorly sorted; stratified to unstratified. - - siltstone and sandstone, commonly tuffaceous, locally with macrofossil shells, claystone, or coal seams;
Unit Qoaf where relict; mostly mapped from landforms. commonly friable, hackly, or spheroidally weathered; poorly to moderately lithified; mostly unbedded;
OEmi - undivided in unit En, mostly siltstone in subunit Enf, and mostly sandstone in subunit Ens. Includes
deposits previously mapped as Mclntosh Formation (mostly subunit Enf) and Skookumchuck Formation
(mostly subunit Ens); correlated to Cowlitz Formation of Henriksen (1956) and
PLEISTOCENE GLACIAL SEDIMENTS Roberts (1958).
. . . . Marine sedimentary rocks (Eocene)—Basaltic lapilli tuff breccias interbedded with basaltic sandstone
Late Pleistocene Continental Glacial Deposits ! and siltstone; medium to dark gray and black; moderately compact, moderately to heavily indurated;
p. oo Vashon proglacial outwash, undivided—Pebble gravel, locally cobbly gravel, pebbly sand, or sand: in locally well cemented; sandstone moderately to well-sorted, breccias poorly sorted; planar bedded.
places with matrix anq interbeds of silt and sand; _Ioose; v_veII- to_sub-rounded; moderately to well-sorted; Crescent Formation (early Eocene)—Plagioclase-pyroxene tholeiitic basalt, locally with minor
clast-supported and faintly bedded or unbedded; lithologically diverse. - sedimentary interbeds; black to dark gray, commonly with greenish tint; aphanitic to fine-grained; locally
Pre-Vashon outwash gravel—Pebble gravel and sand, in most exposures weathered to saprolite or clayey brecc_latfed, columns exposed in mo;t quarries but re_xrely apparent € Isewher_e ’ perva_swely
L ) - . chloritoid-altered; commonly contains amygdules filled with zeolite, chlorite, calcite, or quartz.
- soil; loose to moderately compact; clasts rounded, sand matrix locally subangular; moderately to
well-sorted; lithologically diverse; likely includes deposits from two or more pre-Vashon glaciations that
are <1 Ma old.
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