WASHINGTON DIVISION OF GEOLOGY AND EARTH RESOURCES
GEOLOGIC MAP GM-59
SHEET 1 OF 2

WASHINGTON STATE DEPARTMENT OF

Natural Resources

Doug Sutherland - Commissioner of Public Lands

‘/A
W

Geologic Map of the Oak Harbor, Crescent Harbor, and Part of the
Smith Island 7.5-minute Quadrangles, Island County, Washington

Division of Geology and Earth Resources
Ron Teissere - State Geologist

DESCRIPTION OF MAP UNITS

by Joe D. Dragovich, Gary T. Petro, Gerald W. Thorsen, Sarah L. Larson, Gregory R. Foster, and David K. Norman

Quaternary Sedimentary and Volcanic Deposits
HOLOCENE NONGLACIAL DEPOSITS

June 2005 o | Artificial fill and modified land (Recent)—Fill at
major construction sites.
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= = e i e/d ; Ji g )E, o oSt/ - 5 b s - : > = : \ g \C fine-sand tidal flat deposits.
am Saltwater marsh deposits (Holocene)—Organic-rich
silt and mud, commonly with lenses and layers of peat.
Q Peat (Holocene)—Peat and organic sediments of
P fresh-water bogs and swamps.
- Dune deposits (Holocene)—Wind-deposited, well-
sorted, and well-rounded sand and silty sand.
Qls Landslide deposits (Holocene—latest Pleistocene)—
Poorly sorted and unstratified diamicton.
PLEISTOCENE DEPOSITS
Deposits of the Fraser Glaciation
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— a2 5[ Glaci ine drift—Cl dcl ich diami
- 48°19'3%" ] Qgdmes | | Qgdmeg aciomarine dri t—Clay andc ast-rich diamicton
’ > (unit Qgdmeq) and mud (unit Qgdmeg).
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S\ e N« s B ®°| and gravel, locally with boulders.
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, ‘;V.l/ R 1% Qal Diamicton—Sandy, silty pebble gravel to bouldery,
AN SIAAR 9e | gravelly sandy silt.
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N\ W K , ) Stratified ice-contact deposits—Bouldery cobbly
) R | Qgice Qgicse ..
: . ‘ . gravel, diamicton, pebbly sand, and sand.
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Kame deposits—Sandy gravel, sand, and cobble
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Qgike | | Qgiket | | Qaikez | | Qgikes | | Qgikes gravel, locally with silt pods and lenses of diamict.
Qg Lake deposits—Silt, silty clay, silty fine sand, and fine
¢ sand.
Terrestrial, Deltaic, and Undivided Facies
= Quof Fluvial deposits—Cobble and sandy pebble gravel,
N Rcorow > 99% | pebbly sand, and rare sil
20 E pebbly sand, and rare silt.
77777777 | Deltaic deposits—Sandy and cobbly pebble gravel,
pebbly sand, and sand with thin beds of silt.
- S Gravel deposits—Pebble cobble gravel to pebbly
ver Falley ¢ cobbly sand with minor beds and lenses of sand.
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?“ : Qgt Till—Diamicton consisting of clay, silt, sand, and
‘rﬁﬁQ S ¥ | gravel in various proportions.
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Atea\, Qaa Advance outwash—Sand, pebbly sand, and sandy
9 | oravel.
Deposits of the Olympia Nonglacial Interval
Olympia beds—Sand, silt, silty clay, peat, pebbly
QCO QCow . .
............. sand, organic sand, and silt.
Deposits of the Possession Glaciation
Gl Glaciomarine drift—Silty clay and clay with
P | scattered gravel dropstones.
Qgt Till—Diamicton consisting of clay, silt, sand, and
P | gravel in varied proportions.
)R oo 4 = Y < 7 B : [ ¢ T N x | \% ; 3 : = E Qga Advance outwash—Sandy gravel, sand, pebbly sand,
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; - %dQ 0seS / Qgay )1 - B\ Whidbey Formation
G Mec Lo 2 Mobile 1l Q . . . . . .
ST %v\\“ - /_w-\&/; X 4 Patk A © Whidbey Formation—Fluvial flood-plain facies (unit
S\l L 95x Qaty /7 Qewt Qcwe Qowcr . . .
= Qcwyi) and channel facies (unit Qcyc); locally mapped
as undivided (unit Qcycy).
s Lahar runout of Oak Harbor—Pebbly sand and
o sand, locally overlain by water-laid ashy silt.
= Deposits of the Double Bluff Glaciation
s frf"t'-'j, . . . .
Vo e e K ___
age Dishosss ] o Qgts Till—Diamicton with rare lenses of sand and gravel.
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Tertiary Sedimentary Rocks
T33N T33N OEa, Rocks of Bulson Creek (Oligocene—Eocene)—Pebble
T32N 0| and cobble conglomerate and lesser pebbly sandstone.
T32N
Jurassic to Cretaceous Metamorphic Rocks
GOAT ISLAND TERRANE
17" 30" 17’ 30" Metavolcanic greenstone (Jurassic—Cretaceous)—
Greenstone with interbeds of metachert.
R Metasedimentary rocks (Jurassic—Cretaceous)—
9 | Metasandstone with lesser metagraywacke, slaty or
phyllitic metasiltstone, and metaconglomerate.
METAMORPHIC ROCKS OF ROCKY POINT
Mixed metasedimentary and metavolcanic rocks
Kdhmtrp . . o
(Jurassic?—Cretaceous)—Phyllitic meta-argillite,
metaconglomerate, and metasandstone.
Submerged units (between high and low tide) are lighter in color
than the same units on land and have a blue stipple pattern. The
low-tide line is indicated by a dashed blue line.
See Sheet 2 for more complete unit descriptions.
Table 1. Geochemical comparison between dacite pebbles collected from
nonglacial units on northern Whidbey Island (Whidbey Island dataset) with
Glacier Peak dacite collected east of the study area (Glacier Peak dataset;
Dragovich and others, 1999, 2000a,b,c,d, 2002a,b,c, 2003a,b, 2004, unpub.
data). The Glacier Peak dataset is mostly dacite clasts from Pleistocene (~11 ka)
and Holocene (5 ka and 1,800 'C yr B.P.) lahar and lahar runout collected from
near Glacier Peak to the lower Skagit River valley. This dataset includes older
Glacier Peak dacite from flows and pyroclastic deposits collected on the Glacier
Peak edifice, as well as a few Glacier Peak dacite clasts collected from Skagit
. River alluvium (Dragovich, unpub. data; Taylor, 2001). The Whidbey dataset
J}Eé 5 includes 21 dacite pebbles collected during this study and by Polenz and others
VQQKX-/,- (2005) from the Whidbey Formation (units Qcyy and Qcyc), with fewer clasts
. from the Olympia beds (unit Qcy). (See dacite geochemistry sites and columnar
sections 1-5.) Petrographic examination of both datasets indicates that they
contain similar plagioclase-hypersthene-hornblende+augite phyric vesicular
dacite. The Glacier Peak flows are most likely 60+ ka old (T. Sisson, U.S.
Geological Survey, written commun., 2002). The datasets show that Glacier Peak
/ dacite is remarkably homogeneous over time. (A majority of the Whidbey Island
f pebble samples are within one standard deviation of the Glacier Peak dataset.)
s 3 1 Slightly elevated KoO and some trace elements in the Whidbey Island dataset
= \‘;é[l ‘ o probably reflect a slightly more evolved magma source than the Glacier Peak
& LT sy h r'“ L dataset. The Glacier Peak flow dataset and the Whidbey Island dataset show a
a o “E\’}’O??D RN I strong trace element correlation. This may indicate that the older Glacier Peak
VT _m ; % I Q\ dsk ,,U_- flows and Whidbey Island dacite pebbles ultimately tapped the same or a similar
. E[ > O 2 - ? - 60+ ka magma source
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North American Datum of 1983 . SiO 65.57 0.88 65.09 1.24 63.17 1.39
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Editing and production by Jaretta M. Roloff @ GEOLOGIC SYMBOLS 35* Age-date sample, amino acid (AA) 0.14 1.59 0.40 1.42

Geochemistry sample (Glacier Peak dacite) Cr 19 5 18 5 23 14
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COLUMNAR SECTIONS - Qgty w S 0 <~ 7 the maximum inferred elevation of the Olympia 6 up? Neotectonic site (NT)—Area of inferred Holocene deformation where ‘up’ indicates Rb 42.1 3.7 36.9 4.3 353 3.9
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260 - - 260 E Qgay - 300 o o g 5,/ 0 Qpu N1 SN = roughly parallels cross section C and projects into U ) ) ) so Inclined bedding—Showing strike and dip 7r 150 7 130 g 136 7
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220 - 220 (composite of three measured sections) m_ 19 C ages along beach this interval 0 vertical exaggeration 20x 0 topography not shown. The figure is not intended pp 3~ Bedding in unconsolidated sedimentary deposits—Showing strike and dip
A A 220 Qd 220 >44,000 and 44,320 yr BP. SR = 0 (range from 22,700-44,000 yrs B.P) Qpu fo show the exact relationship between structural N ~ . . . . . . L . . . . . . Hf 4.12 0.17 3.44 0.51 3.57 0.12
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180 L 180 4C age 37,610 yr B (mounted sand thin-section data) : et ~7| Qpu Qpu  10|® B ?;Lﬁ’:azoﬁ:svauePanJtlg;a%y F?ointnySIIta SSFS within —v3  Foliation in metamorphic rock—Showing strike and dip Cu 8 3 10 4 15 5
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10 la Qgap | 160 (Ofgg?c\;/??zgfse?f;lzzi;;\ (composite of seven measured sections) 4,000 \‘l‘\\ \‘.\\ X\ \\ | /’ L 4,000 Strawberry Point fault; OHF, Oak Harbor fault, and R’ Reversef fault—R on upthrown side; dotted where concealed; queried where location s Inclined slickensided surface—Showing bearing and plunge of offset Zn >7 3 7 6 29 3
3 160 amino acid shell age 160 - 160 @ . \ ||® (D\\ . Oll . “L - DMF, Devils Mountain fault with fault numbers uncertain Pb 10.21 0.78 9.38 1.14 9.48 1.07
R B ~ 80 ka (Easterbrook, 1994) _ \ © L 8.000 corresponding to those on the map. Red _ . . . . — i incli . i i i
g Qcwe 140 o 140 Qgap 140 - 140 . o 8,000 © \CD ‘\ ‘\ “ l\:\ bedrock ’ numbers: 1. During Tertiary deposition of the S ? Reverse left-lateral strike-slip fault—R on upthrown side; dashed where inferred; dotted 5 Minor inclined fault—Showing strike and dip La 18.19 0.79 1602 | 123 16.36 1.14
o— \{ 1] — — . . .
£ 120- 120 < 120 - 120 coime and Gt o ohnson and othrs, 001 \\ \ \ \ I rocks of Bulson Creek, the main strand of the where concealed; arrows show apparent relative motion —— Minor vertical or near-vertical fault—Showing strike Ce 35.37 1.39 3123 | 2.65 32.51 2.08
2 A g . 120 120 covered o 12,000 ~ bedrock \ bedrook \ g \\ g\ bedrock 1 bedrock | 12,000 DMF was an oblique strike-slip extensional fault. U 215 015 1.79 032 1.85 025
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100 100 g .. oo S o . " __/_/_;_,_,—_100 § | \ edroc \\ = \ S \\ IVI B 2. We suggest that during the Quaternary, the —1— 2 Anticline—Arrowhead shows direction of plunge; dotted where concealed; queried —=,, Slip lineation or slickenside on a fault or shear surface—Showing bearing and plunge of -
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80 o L 80 =l | 80 £ s A A | 80 sl a—— |a = 100007 \ AR} \ / e north—south compression in the Puget Lowland. Nd 16.12 0.58 13.83 2.15 16.19 1.93
w E stratified sand and silt A z:ﬁta):'yrzagst) § A anp % — \ \\ \\ \\ /// 2 o This reverse fault may shallow into a .regional —*— . 7 . Syncline—Arrowhead ShOWS direction Of plunge; dOtted Where Concealed; queried —>32 Stretching lineation_showing bearing and plunge Sm 3.56 0.12 3.08 0.50 3.57 0.29
601 - 60 60 - 60 é’ 60 - Qcwy L 60 Z 601 Q - 60 2 20,000 - \\ (Y \ // Quaternary offset | 20,000 décollement as suggested for the main §trand of where location uncertain
2 A a W 3 Cwef 40,130 and \ \\ \ \ / the DMF east of the study area (Dragovich and —» Minor anticline—Showing bearing and plunge Eu 1.00 0.03 0.92 0.15 0.97 0.05
40 C - 40 I —+tuw - 3 L = 40 48,480 yr B.P. |- . / - ; ; . )
we 40 o 40 o Agochemisy sample 7 40 g A AEC agsoonty | 24000 \ \\ AN ,ﬂ 1 Tertiary offset 04000 :;Z?r?éﬁtgo(i?\’itzg?))' §’4 g%mfsl? ;?fg'afglp —+——+ Late Pleistocene to Holocene terrace—Hachures point downslope ) . . , Gd 3.22 0.10 2.75 0.45 2.96 0.17
20 20 HC age 42,000 yr BP. 50 Cwf | o TLage 142ka 20 Qewes 2 =i A (J;)hhnsm;g(r)uli 0 , \ . \\\ v carth A ) Folons and e éooé) 4 Olvmoia r):on 'Iécial . ) —>  Minor first-generation (F1) fold—Showing bearing and plunge TH 051 0.02 0.44 0.07 0.47 0.03
44,780 yr B.P. A A Qcwy (wood in pea)—_ LA+ 4 (Berger and Three TL ages | i, ZI00) . \ toregional \ along DMF east of the | ! ’ e ympia nong —— Late Pleistocene strandline (Everson Interstade beach terrace) S ) o ) )
radiocarbon age —o T2 AR \A beaoh 0 (Easterbrook, 1969) beach o Dasterbrook, 1993) OTA0Tk ] peach 0 A boacn . 0 \ décollement? '\ //’\ study area with north_south - 28.000 sediments, 37,610 +380 C yr B.P. (this study). —>» Current flow-direction indicators (flutes, pebble imbrication, etc.)—Showing bearing Ho 0.63 0.03 0.54 0.09 0.59 0.04
(stick) (this stwdy) =g 55 40 g0 80 100 0 20 40 60 80 100 Eastertgroirlg,e ?33;1 0 20 40 60 80 100 0 20 40 60 8 100 28,000 \ s tirust focal mechanisms ' :54' Olympia nonglacial sediments, 23,110 £140 3/\  Age-date sample, radiocarbon (14C) ) ) ) ) Tm 0.26 0.01 0.22 0.04 0.24 0.01
A Glacier Peak dacite (%) A Glacier Peak dacite (%) A Glacier Peak dacite (%) A Glacier Peak dacite (%) . \ -7 (Dragovich and others, 2003a) | C yr B.P. (this study). 6. Olympia nonglacial —>» Glacial striae—Showing bearing and plunge
(mounted sand thin-section data) (mounted sand thin-section data) (mounted sand thin-section data) (mounted sand thin-section data) 32,000 N\ = g 2 32,000 sediments, 35,850 +1100 C yr B.P. (thIS study). *47 Age_date sample, thermal luminescence (TL) Yb 1.69 0.06 1.43 0.23 1.66 0.12
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