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GEOLOGIC SYMBOLS IN CROSS SECTIONS

Fault—Solid where location accurate; dashed where 
inferred; queried where identity or existence questionable. 
Arrows indicate relative vertical motion. Arrow point (   ) 
indicates motion toward the viewer, and arrow feathers 
(   ) indicate motion away from the viewer.

Surficial geologic units too thin to show as polygons at 
the scale of the cross sections (between ticks)
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MAJOR FINDINGS
• The northwest-trending, dextral Dabob Bay fault zone has ruptured Pleistocene sediment at Dyes Inlet and

the Toandos Peninsula.

• Deposits from at least three and probably four pre-Vashon glaciations are exposed in the map area.

• New age-control data and stratigraphic field relations indicate that much of the pre-Vashon sediment in the
map area is older than previously thought. Many deposits previously mapped as Vashon advance are
associated with previous glaciations.

• The modern landscape is a construct of the last glaciation, with only relatively minor changes since then.

• The AD 900–930 Seattle fault earthquake did not result in significant subsidence or uplift in northern
Dyes Inlet.

DESCRIPTION OF MAP UNITS
(See pamphlet for detailed map unit descriptions)

Quaternary Unconsolidated Deposits
HOLOCENE NONGLACIAL DEPOSITS

Artificial fill—Sand, cobbles, pebbles, boulders, silt, clay, organic matter, rip-rap, and concrete 
placed to elevate the land; engineered or non-engineered.

  Modified land—Locally derived sand, pebbles, cobbles, boulders, silt, clay, and diamicton; 
excavated and redistributed to modify topography.

  Beach deposits—Sand, pebbles, pebbly sand, cobbles, silt, clay, shells, peat, and isolated boulders; 
loose; clasts moderately to well rounded and oblate; locally well sorted.

Marine deltaic alluvium—Sand, mud, pebbles, cobbles, and organic salt marsh deposits; loose; 
well rounded and moderately to well sorted; stratified to massively bedded.

  Marsh deposits—Organic sediment and (or) loose clay, silt, and sand in tidal flats and coastal 
wetlands; saltwater to brackish equivalent of unit Qp.

LATEST PLEISTOCENE TO HOLOCENE NONGLACIAL DEPOSITS

  Peat—Organic and organic-rich sediment; includes peat, gyttja, muck, silt, and clay; typically in 
closed depressions.

  Landslide deposits—Cobbles, pebbles, sand, silt, clay, boulders, and diamicton in slide bodies and 
toes; clasts and grains angular to rounded; unsorted; generally loose, jumbled, and unstratified.

  Mass wasting deposits—Cobbles, pebbles, sand, silt, clay, boulders, and diamicton; loose; 
generally unsorted, but locally stratified; shown along potentially or demonstrably unstable slopes.

  Alluvium—Pebbles and sand, some silt, clay, locally cobbles and peat; moderately to well sorted; 
stratified to massive; deposited in flood plains and on terraces. Unit Qoa where relict.

 Alluvial fan deposits—Pebbles, sand, cobbles, boulders, and silt; loose; moderately to poorly 
sorted; stratified; forms concentric lobes where streams emerge from valleys; unit Qoaf where 
relict.

PLEISTOCENE GLACIAL AND NONGLACIAL DEPOSITS

Vashon Drift

  Vashon recessional outwash—Sand, pebble, and cobble gravel, some silt and clay; moderately 
fresh; clasts subrounded; moderately sorted and stratified. Subdivided into:

Vashon recessional alluvial and delta fan deposits—Pebble gravel, sand, silt, and 
boulders; loose; moderately to poorly sorted and stratified; forms concentric lobes 
where streams once emerged from valleys.

  Vashon recessional outwash, sand facies—Sand, some beds and lenses of pebbles, silt, 
and clay; gray to tan; loose; clasts moderately to well rounded; moderately to well 
sorted.

  Vashon recessional glacial lake deposits—Silt, sand, clay, and rare dropstones; gray; 
loose, locally moderately stiff; moderately to well sorted, laminated or massive.

  Vashon ice-contact deposits—Cobble and pebble gravel, sand, ablation till, flow till, lodgment 
till, lacustrine mud, and rare boulders; tan to gray; loose to compact; variously sorted; massive to 
well stratified; includes sub-ice flow and collapse features. Subdivided into:

  Vashon esker—Pebble to cobble gravel and sand; tan to brown; loose; clasts 
moderately to well rounded; mostly well sorted; mostly basaltic; forms sinuous hills.

  Vashon lodgment till—Diamicton of clay, silt, sand, pebbles, cobbles, and isolated boulders; 
brown to gray; lightly weathered or unweathered; compact, commonly resembling concrete; 
unsorted; unstratified.

  Vashon advance outwash—Pebble and cobble gravel, sand, silt, and clay; clean; gray to tan; 
compact; clasts well rounded and well sorted; thinly to thickly bedded. Subdivided into:

  Vashon advance outwash sand—Sand, clay, pebbles, cobbles, or diamicton; gray to 
brown; compact; subrounded to well rounded and well sorted; thinly to thickly bedded.

  Vashon advance lacustrine mud—Silt and clay, interbeds of sand, pebbles, and 
diamicton, with rare dropstones; gray; compact; well sorted; laminated to massive.

Pre-Vashon Glacial Deposits

Pre-Vashon Olympic-Sourced Glacial Deposits

  Pre-Vashon alpine drift—Diamicton and outwash; gray to red-brown; loose to very compact; 
clasts subangular to subrounded; sorted to unsorted and unstratified; outwash generally 
horizontally bedded or crossbedded.

  Pre-Vashon alpine outwash—Sandy to muddy pebble gravel, locally cobbly, some intervening 
sand and lacustrine mud and seams of peat and gyttja; brown; compact; moderately sorted; bedded.

Pre-Vashon Northern-Sourced Glacial Deposits

  Possession till (columnar section and line unit only)—Diamicton of clay, silt, sand, pebbles, 
cobbles, and boulders; gray to brown; typically lightly weathered; compact and unstratified, 
commonly resembling concrete.

  Possession advance outwash—Sand, some silt, clay, pebbles, and rare cobbles and boulders; 
brown or gray; compact; unstratified to well stratified.

Possession Drift, undivided—Till (diamicton), sand, pebble gravel, and minor silt; light brown to 
gray; dense to very dense; coarsens upward; clasts subrounded to rounded; moderately to well 
sorted or unsorted; moderately stratified.

  Pre-Vashon till—Diamicton of clay, silt, sand, pebbles, cobbles, and boulders; gray to brown; 
typically lightly weathered; compact and unstratified, commonly resembling concrete.

  Pre-Vashon outwash pebble gravel—Pebbles, sand, silt, and clay, with some cobbles and 
boulders; gray to brown; compact; unstratified to well stratified.

  Pre-Vashon outwash sand—Sand, some silt, clay, pebbles, and rare cobbles and boulders; brown 
or gray; compact; unstratified to well stratified.

  Pre-Vashon silt—Silt and clay, with some sand and rare dropstones; gray or brown; compact; 
unstratified to well stratified; generally thought to be glaciolacustrine but may include nonglacial 
deposits.

  Pre-Vashon drift—Till (diamicton) and outwash consisting of cobble to pebble gravel with 
occasional boulders and a sandy to clayey matrix.

Pre-Vashon Nonglacial Deposits

  Pre-Vashon alluvium of the Olympia nonglacial interval—Sand, silt, pebble gravel, clay, and 
organic sediment; gray to tan or brown, silt and clay range to bluish-gray; compact; moderately 
sorted; bedded.

  Whidbey Formation—Silt, clay, and sand; light gray to light brown; dense; clasts subangular to 
subrounded; well stratified; well sorted; laminated to very thickly bedded.

 Pre-Vashon alluvium—Sand, silt, pebble gravel, clay, and organic sediment; gray to tan, locally 
brown, with silt and clay facies ranging to bluish-gray; compact; moderately sorted; bedded.

Glacial and Nonglacial Deposits, Undivided

  Undivided Quaternary sediment older than Vashon till—Sand, pebble gravel, silt, clay, 
diamicton, organic sediment, and boulders; color and weathering varied; compact.

Tertiary Sedimentary and Volcanic Bedrock

  Marine sedimentary rocks (middle Eocene)—Marine silty sandstone, siltstone, boulder 
conglomerate; green-gray to light brown; fine to coarse grained; grains moderately well rounded; 
moderately well sorted; thinly bedded to massive; dominantly basaltic.

  Crescent Formation (early to middle Eocene)—Basalt; black to greenish black, weathers to gray 
and medium yellow-brown; commonly fine grained in sills and flows.

GEOLOGIC SYMBOLS

Contact—Solid where location accurate, long-dashed where location 
approximate, dotted where concealed, queried where identity or existence 
questionable

Fault, unknown offset—Dotted where concealed, queried where identity or 
existence questionable

Thrust fault—Dotted where concealed; sawteeth on upper (tectonically higher) 
block; queried where identity or existence questionable

High-angle dip-slip fault—Dotted where concealed, queried where identity or 
existence questionable; relative motion shown by U and D

Right-lateral strike-slip fault—Short-dashed where inferred, dotted where 
concealed, queried where identity or existence questionable; arrows show 
relative motion

Oblique-slip fault, reverse right-lateral offset—Long-dashed where location 
approximate, short-dashed where inferred, dotted where concealed, queried 
where identity or existence questionable; arrows show relative motion; 
rectangles on upthrown block

Oblique-slip fault, high-angle right-lateral offset—Dotted where concealed, 
queried where identity or existence questionable; arrows and U and D show 
relative motion

Anticline—Solid where location accurate, long-dashed where location 
approximate, dotted where concealed, queried where identity or existence 
questionable

Syncline—Solid where location accurate, short-dashed where inferred, dotted 
where concealed, queried where identity or existence questionable

Geologic unit too thin to show at map scale—Solid where location accurate, 
dashed where inferred, queried where identity or existence questionable

Naval base boundary—Base not accessed; geology compiled from prior mapping, 
analysis of remote sensing data, and subsurface boring records 

Geophysical data collection line—Accurately located

Cross section line

Fluvial terrace scarp—Identity and existence certain, location accurate, hachures point 
downscarp

Landslide scarp—Identity and existence certain, location accurate; hachures point 
downslope

Strand line (former shoreline)—Identity and existence certain, location accurate

Incipient landslide scarp—Identity and existence certain, location accurate; hachures 
point downslope

Bedding—Showing strike and dip

Bedding—Showing strike and dip; top direction of beds known

Vertical bedding—Showing strike

Horizontal bedding

Bedding in unconsolidated sedimentary deposits—Showing strike and dip

Foreset bedding in unconsolidated sedimentary deposits—Showing strike and dip

Current flow-direction indicators (flutes, pebble imbrication, etc.)—Showing bearing and plunge

Glacial striae—Showing bearing

Joint—Showing strike and dip

Minor syncline—Showing bearing and plunge

Minor fault—Showing strike and dip

Minor vertical or near-vertical fault—Showing strike

Age sample, radiocarbon (14C)

Age sample, optically stimulated luminescence

Age sample, fossil

Age sample, argon-argon (Ar-Ar)

Geochemistry sample location

Water well or boring

Significant site

Passive seismic data collection point on map; depth estimate on cross section

Paleomagnetic measurement location, normal polarity
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CORRELATION OF MAP UNITS

Vashon ice arrival in map 
area before 17.5 ka  
(Polenz and others, 2012c) 
and after 20.4 ka (GD7)

NONGLACIAL UNITS

GLACIAL AND 
NONGLACIAL 

UNITS, UNDIVIDED GLACIAL UNITS
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55.8 ±0.2 Ma
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Interglacial unit Qc has limited age control and may include deposits of the Olympia nonglacial interval and the Whidbey, 
Hamm Creek, and older interglaciations. Because the unit excludes continental glacial deposits, it is shown with a gap between 
the Olympia nonglacial interval and Whidbey interglaciation. Age control for continental glacial units Qpt, Qpog, Qpos, and Qpf 
is similarly limited, and these units may include deposits of the Possession, Double Bluff, Defiance, and (or) older glaciations.  
For graphic simplicity, only the Possession glaciation is shown. Alpine glacial units Qad and Qapo are also poorly constrained 
and may include deposits of older glaciations as well as nonglacial episodes, because at least some alpine ice advances 
occurred when nonglacial conditions prevailed in the Puget Lowland.
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