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MAJOR FINDINGS

 The Explorer Falls basin preserves a thick sequence of weathered Pleistocene Pilchuck River provenance alluvium that
has been locally inverted due to on-going regional north-south compression.

» We suggest that the Pilchuck River anticline is a mid-to late-Pleistocene growth fold in the northern part of the Explorer
Falls basin—this fold is directly south of the locally active Carpenter Creek fault (CCF) and generally above the
Carpenter Creek earthquake cluster (CCEC).

 The northwest-trending right-lateral to oblique-slip Granite Falls fault zone (GFFZ) forms the eastern edge of the
Bosworth Lake basin, which is a small, eastern arm of the greater Everett basin.

» The Granite Falls stock is the source for numerous dikes and the sub-volcanic magmatic rhyolites in the map area. The
stock is thought to have intruded into a “pull-apart” or extensional structure during regional Eocene transtension.

 Widespread ultramafite within and west of the GFFZ may mark the lowermost thrust of the Eastern mélange belt

(EMB) over the Western mélange belt (WMB). Additionally, stratigraphically coherent low-grade metasediments of the
WMB were locally mapped east of the GFFZ in the quadrangle.

« Our array of portable seismic instruments deployed around the CCEC has detected micro and minor earthquakes along
an east-northeast-trending band that we correlated broadly with the CCF. However, they likely include smaller strains
along conjugate faults to the CCF that were generated by earlier larger CCF seismic events.

DESCRIPTION OF MAP UNITS
(see pamphlet for detailed map unit descriptions and Table 1 for sand provenance information)

Quaternary Sedimentary Deposits

HOLOCENE NONGLACIAL DEPOSITS

Qp

Peat—Loose or soft peat, muck, and organic silt and clay, locally with diatomite and thin beds of Mazama ash
(Rigg, 1958). Peat is found in abandoned river-channel depressions where it is interstratified with alluvial

Qa

Qls

Qaf

deposits (for example, in the South Fork Stillaguamish River valley) or deposited in upland depressions and
kettles over low-permeability glacial deposits such as till or poorly sorted ice-contact deposits.

Alluvium—Sand, silt, gravelly sand, and sandy pebble gravel; locally includes peat and organic sediment and

(or) caobble gravel; clasts subrounded to rounded; well stratified and sorted; sand is planar bedded; woody

debris and detrital wood are common.

Landslide deposits (Holocene to latest Pleistocene)—Diamicton (unsorted mixture of clay, silt, sand, gravel,
and wood debris) or boulder gravel, and local, minor, amounts of sand or gravel. Only large landslides are
shown; absence of a mapped landslide does not imply absence of hazard.

Alluvial fan deposits (Holocene to latest Pleistocene)—Diamicton, alluvial gravel, boulder gravel, and sand;

poorly to moderately sorted; moderately stratified to massive; locally contain significant debris flow deposits.

PLEISTOCENE GLACIAL AND NONGLACIAL DEPOSITS
Deposits of the Vashon Stade of the Fraser Glaciation
Vashon Recessional Deposits

Qgly

Vashon advance glaciolacustrine deposits—Silt, clayey silt, pebbly silt, and diamicton; stiff to hard, or dense

to very dense; locally contains very thin to thick beds of sand, scattered dropstones, and iceberg melt-out or
flow till; stratification and sorting vary; massive to thinly bedded, laminated, or varved.

Pre-Fraser Glacial and Nonglacial Deposits

Qopf

Pre-Fraser continental nonglacial deposits, ancient Pilchuck River facies, undivided

(Pleistocene)—Sand, silt, or clay, locally with some organic matter and peat, and less sand and gravel;
deposited prior to the Fraser glaciation; sand is typically weathered to a yellow-brown-gray; dense; laminated
to very thickly bedded and mostly well stratified; may contain charcoal, logs, sticks, disseminated organic
matter, trough-and-ripple crossbedding, and graded beds.

Qcwpy

Whidbey Formation, ancient Pilchuck River valley facies (Pleistocene)—Sand, silt, clayey silt, and silty
sand with less pebbly sand, clay, gravel, and (or) organic sediment (including peat); dense or hard; well sorted

and stratified; may contain charcoal, disseminated organic matter, trough-and-ripple crossbedding, graded
beds.

Qch

Hamm Creek nonglacial interval (formation), Pilchuck Valley provenance (Pleistocene)—Sand, silt, and
silty sand, with less pebbly sand, lenses or beds of gravel, clay, and (or) organic sediment with disseminated

organic material, wood, charcoal, and plant fossils; sand is weathered to a distinctive bright orange-brown;
dense or hard; well sorted and stratified; mostly occurs as laminated to thinly bedded sand and silt, locally
with crossbedding or graded beds; rare folded or chaotic bedding.

Qe

Hamm Creek nonglacial deposits, locally derived facies (Pleistocene)—Pebbly sand, sand, with less gravel,
cobble gravel, and rare silt; locally contains organic sediments; distinctive dark-bluish gray, weathers grayish

brown; dense or hard; thinly to thickly bedded, commonly with lenticular interbeds; low-angle foreset beds
rarely observed; well sorted; angular to subrounded grains. These deposits are very lithic rich and contain
50-60 percent WMB-derived metasedimentary grains—meta-argillite, phyllite, metasandstone, and metachert.

Qcph

Pre-Hamm Creek nonglacial deposits, ancient Pilchuck River facies (Pleistocene)—Pebble gravel,
gravelly sand, pebbly sand, sand, silty sand, and silt, locally with some cobble gravel and clay; dense or hard,;

sand is typically yellowish brown to pale brown, but sometimes grey to blue grey; oxidized and strongly
weathered; thin to very thickly bedded; well stratified; rip-up clasts, cross bedding, graded beds, leaves, twigs,
charcoal, logs, or disseminated organic matter are common; flame structures are found in a few outcrops.

Qcphi

Pre-Hamm Creek continental deposits, locally derived facies—Sand, pebbly sand, sandy pebble gravel,
with less gravel, cobble gravel, and rare silt; locally contains peat, logs or organic sediment; dense or hard;

sediment has a distinct local Western mélange belt provenance with up to 95 percent WMB-derived
metasedimentary grains—meta-argillite, phyllite, metasandstone, and metachert.

Qgnpt

Pre-Fraser glacial and nonglacial deposits (Pleistocene to Pliocene?)(cross sections only)—Gravel,
boulder gravel, sand, silt, clay, and diamicton; may locally contain peat or organic sediments. This unit is

mapped in cross section where pre-Fraser deposits may include older glacial and (or) nonglacial material.
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o Phyllite (Cretaceous to Jurassic)—Phyllite, phyllitic metasandstone, meta-argillite, slate, and
P | minor amounts of semischistose rocks, including local foliated metatuffaceous greenschist
interbeds. Includes rare tectonic lenses quartz mica schist.
Tl Metagabbro (Cretaceous to Jurassic)—Metagabbro, quartz metagabbro and minor metadiabase
9w | dikes or rare zones of felsic pegmatite; regionally, lesser amounts of
metatrondhjemite/metatonalite, feldspathic hornblendite and gneissic amphibolite, and rare meta
quartz-diorite are reported regionally.
KU Ultramafic rocks (Cretaceous to Jurassic)—Serpentinite with rare serpentinized peridotite or
" | pyroxenite.
KU Listwanite silica-carbonate rocks (Cretaceous to Jurassic)—Silica-carbonate mineralization
wi products (listwénites) locally contain pods of incompletely altered serpentinite and intense

secondarily brecciated silica-carbonate rock.

HOLOCENE TO TERTIARY TECTONIC ZONES

tz

mottled, and locally altered.

GEOLOGIC SYMBOLS

——— — —?= - - - - Contact—Solid where location accurate; long-dashed where approximately located; queried
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Tectonic zone—Cataclasite, fault breccia, clay-rich fault gouge, protomylonite, and moderately to strongly
slickenlined, fractured, and veined rocks in fault zones; green and yellow to orange to variously colored,

where identity or existence questionable

Ay SN

horizontal motion

D an

Fault, unknown offset—Solid where location accurate; short-dashed where inferred; dotted
where concealed; queried where identity or existence questionable

Thrust fault—Solid where location accurate; short-dashed where inferred; dotted where
concealed; triangles on upper (structurally higher) plate

Right-lateral strike-slip fault—Solid where location accurate; dotted where concealed;
queried where identity or existence questionable; arrows show relative motion

Reverse left-lateral, oblique-slip fault—Short-dashed where inferred; dotted where
concealed; queried where identity or existence questionable; arrows show relative

High-angle dip-slip fault—Short-dashed where inferred; dotted where concealed; queried
where identity or existence questionable; U, upthrown block; D, downthrown block

.. 2.... High-angle, oblique-slip fault—Solid where location accurate; short-dashed where inferred,;
dotted where concealed; queried where identity or existence questionable; arrows show
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