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W410 8 MAJOR FINDINGS - Volcanic rocks of Mount Persis, basalt flows—Basalt to basaltic andesite; AEROMAGNETIC AND GEOPHYSICAL MAP AND CROSS SECTIONS A
w41l . S . . . . Lo rk-gr reddish or greenish gray; weathered or alter: very dark grayish
Wa12  On the basis of their distribution, composition, and stratigraphic style, Pleistocene Snoqualmie River or dark-gray ?O Edd. sh or greenish gray; weathered or a tg ed to very dark grayis
wie . . . . . . . brown or light olive-brown. Basalt occurs as flows but includes a few mapped
e Tolt River nonglacial alluvium can be correlated with the Olympia beds, Whidbey Formation, or basaltic dikes in SEV: and NWYa sec. 3. T25N R8E —
W386 Evsp Hamm Creek unit and have been locally deformed and uplifted by ongoing tectonism. T ' E 0 —
waz3 . . . . . . . . . H H . . . . . ")
W419 « The Whidbey Formation is folded across the Tolt River anticline and likely uplifted along Carnation Volcanic rocks of Mount Persis, tuffs—Crystal vitric and crystal lithic to lithic S
W390 fault no. 1, which is potentially active. andesmc_ to rhyolitic tuffs;_ light- to da_rk-gray to bluish gray to light yellowish 2 g
Evspl / ) . ) . brown; lithic tuff beds typically greenish. 2
5287 [  The northeast-trending left-lateral strike-slip Cherry Creek and Tokul Creek fault zones, conjugate to =
w372 5 the northwest-trending southern Whidbey Island fault zone, are seismically active. - Volcanic rocks of Mount Persis, volcanic breccia—Dacitic to andesitic lithic tuff 160 —
W « The 1996 Duvall earthquakes (max. magnitude 5.3) may have resulted from shallow displacements breccia and lesser lithic or crystal-lithic I_ap'"' tuff and agglomerate; red, green, and
along the trace of our Cherry Creek fault zone. black, to gray volcanic clasts and matrix; commonly weathers to a dark greenish -
wasad « Facies relations indicate that the volcanic rocks of Mount Persis emanated from center(s) in the map gray. 27 —
Zrea (§eedun|t Elg)_ anﬁ to the north to northeast; flows and interbedded volcanic sediments were Volcanic rocks of Mount Persis, volcaniclastic rocks—Lithic and feldspatholithic 3
| Qaf eposited more distally. volcanic to tuffaceous sandstone, silty sandstone and siltstone; lesser interbeds of E 304
. P SR e ) RO P . SN conglomerate, tuff and lapilli tuff, shale, organic siltstone and coal; color varies, but %‘ Anomalies:
w308() Qgty A N N / . Y S = o . A : (N : DESCRIPTION OF MAP UNITS mostly light yellowish brown, very pale brown to light bluish gray or greenish gray g 33 — . =Obser\./ed' — = Calculated
5286 (See the pamphlet for detailed map unit descriptions.) sandstonq wlth some dark-red t_o reddlsh brown volcanic sHtstone_, well-sorted an_d *z Geophysical datum
W359 well-stratified; massive to medium to thickly bedded, plane and ripple crossbedding
1 52 .
waoslp Qg%? Quaternary Sedimentary Deposits typical.
HOLOCENE NONGLACIAL DEPOSITS Volcanic rocks of Mount Persis, North Fork Creek intrusive complex Y v !
0\ o ) o ) ) (Eocene)—Gabbro and hypabyssal (subvolcanic) andesite, basaltic andesite, and flight line v v v
Iy Artificial f|||_ (HoIOf:gne)—Mlxed earth materials, including sand and gravel fill and may basalt; greenish gray, light greenish gray; weathers or altered to pale or olive brown, / . v .
} locally contain modified land. dusky red or pale yellow. . v v
\ : . . . . : ) v
S Qgtv EVS XN .". ’ ." < B /) x : i Lot o /." . . . . . v v Y
Eva, . &S P K / Peat (Holocene)—Peat, muck, organic silt and clay, and local thin beds of tephra, including ) ) ) ) ) v
pd . 2 - ’ . g Qp Mesozoic Low-Grade Metamorphic Rocks (Prehnite-Pumpellyite Facies)
255 & A Mazama ash.
W300 ? - s2g5 0a | TOIt River alluvium (Holocene)—Boulder and cobble gravel, pebble gravel, and gravelly Western mélange belt of Tabor and others (1993), undivided (Cretaceous to Jurassic)—
5 sand and lesser silt, peat, and organic sediments. Metamorp_hosed argllllte: sandstone, greenstone, gabb.ro, and diabase v_\/lth minor metac.hert,
metatonalite, slate, phyllite, marble, and rare ultramafite, metaquartz diorite, hornblendite,
R . . o | Older Tolt River Alluvium (Holocene to latest Pleistocene)—Cobble to pebble gravel, sand, amphibolite or banded amphibolite. Locally divided into:
Qood ., B2l ) TOLT Aot Q and silt in elevated terraces along the valley margins. . . 0
: -36 .- _ S . / Western mélange belt metavolcanic rocks—Greenstone from metamorphosed
42'30" |- - REGULATING . ] v| 42130" | Landslide deposits (Holocene to latest Pleistocene)—Diamicton (unsorted mixture of clay, andesite tuff, flows, and rare volcanic breccia; greenish gray. =
BASIN : Qls silt, sand, and gravel) or boulder gravel and local minor sand or gravel. Some landsliding may ) . L . =
: be the result of nearby active faulting. Western m_elgnge belt metasedimentary rocks—Marine Ilt_hqfeldspathlc to £ 1000
524 feldspatholithic subquartzose metamorphosed sandstone, argillite and chert, and 8
oar | Alluvial fan deposits (Holocene to latest Pleistocene)—Debris-flow diamicton and metaconglomerate; typically greenish gray to dark gray or green-gray; weathers
5284 alluvium. brown.
2000
Western mélan Itm ro—M ro; greenish gray.
PLEISTOCENE GLACIAL AND NONGLACIAL DEPOSITS - estern melange belt metagabbro—Metagabbro; greenish gray 0 ! 2 3 4 5
Vashon Stade of the Fraser Glaciation Distance (mi)
oty Vashon Recessional Deposits Holocene to Tertiary Tectonic Zones
Q9 o Recessional glaciolacustrine (glacial lake) deposits—Soft silt, clayey or sandy silt, and silty - Tectonic zone—Cataclasite, fault breccia, clay-rich fault gouge, mylonite, protomylonite, or B B’
5283 9 | sand, typically with scattered dropstones; deposited in proglacial lakes. mo@erately to strongly slickensided, fractured, and vel_ned rocks in fault zones; yellowish to
W250 variously colored, mottled, and commonly altered. Unit tz,, are mappable zones of 100
5283 Outwash sand—Sand with some interbeds of silt or gravel; dark blue-gray; loose or soft; hydrothermal alteration; typically along tectonic zones; principally propylitic alteration =
oot Q995 | unstratified to weakly stratified to plane bedded, laminated, and crossbedded. mineral assemblages but may locally include higher grades of hydrothermal alteration. = 04
(%]
Deltaic outwash and kame deltas—Sandy cobble gravel, gravel, pebbly sand, and minor £ -100 7
Qgod sand; loose; moderately to well-sorted; thirzl to very tghickly gedded I:z:md V\yell—stratified. GEOLOGIC SYMBOLS c -200 — e
’ ’ ’ Figure 1. Aeromagnetic and gravity geophysical map of the Lake Joy quadrangle. Base map is the 2 Anomalies:
@ . . . s R S Contact—Solid where location accurate; dashed where inferred; queried reduced-to- pole aeromagnetic anomaly map, filtered (upward continued and differenced with original grid) = _ ® =Observed; — = Calculated
’\5{%) oo . = & s - g0 Fluvial outwash deposits—Boulder and cobble gravel, gravel, and pebbly sand, with i ’ where identity or existence questionable g to bring out near-surface magnetic anomalies. Isostatic gravity contours (1 mGal interval) are labeled in -300 * = Geophysical datum
T26 N |7 wss0 @) B . ! N Chn o - - : g interbeds of sand and (rare) silt; loose; moderately to well-stratified; subhorizontal beds, local mGals. Crosses indicate the location of gravity measurements controlling the isostatic gravity grid. Darker
W5223§520_ l//..'-%? Owzs6 - & H—Qp): ~L S T26N crosshedding, and rip-up clasts. —_— a2 !:ault, unknown offset—Solid where Io_cation accurate; dashed_where ',l?aegsnft?cfﬁ}gfsfﬁig}y"éi3?g'gﬁkce'r"sgsﬁfarn@%ﬁ?f elt?lvc\iledslijt?a.to estern melange bell PHL and P2
Qs (@J_ ‘ T25N ) o ) inferred; dotted where concealed; queried where identity or existence ]
T25N 2 < gic Ice-contact deposits, undivided—Loose boulder and cobble gravel and gravel, locally with questionable -35
w2z ’“:’._ %\ o _ N . Y lesser diamicton, silty pebbly gravel, and sand, pebbly sand, and silt; moderately stratified and ) ) ) T 36
Qgty .- . ol medium to very thickly bedded. Locally divided into: —a—— - m - ---m- 2~ Reverse fault—Solid where Ic_)catlon accurate; dashed_ where mferted, cg
o) . : K - 3 KJm dotted where concealed; queried where identity or existence questionable; < 374
3 3 . A ) . : Quik Ice-contact kames—Boulder and cobble gravel, gravel, sand and pebbly sand, and rectangles on upthrown block %
B : P g - : : iami i i - i i . . . . . S 338
waio g w2oS otz 203204 o) : - , ~ / : ; y : rar(’je_ Iense? %f dl{:lmltCJOnkthat is mostly flow till or melt-out till from buried — == _ 2==>_..22==. Right-lateral strike-slip fault—Solid where location accurate; dashed where 5 8 s p
o ¢) : , - ) . - ) T sediment-laden ice blocks. inferred; dotted where concealed; queried where identity or existence 39 -
go Outwash gravel deposits, undivided—Poorly exposed bouldery pebble cobble gravel to questionable; arrows show relative motion
T s pebbly sand; loose; massive to crudely bedded; largely ice-contact deposits. — = - 2==_..2==. Leftlateral strike-slip fault—Solid where location accurate; dashed where
5281 inferred; dotted where concealed; queried where identity or existence flight line s v 7T !
Vashon Advance Proglacial and Subglacial Deposits questionable; arrows show relative motion v vV v o v s vov 7
v v v v v v v v v v v v v
Lodgment till—Diamicton; grayish blue to very dark gray; dense; matrix-supported. e 8. ...... TR R H |gh—a_ngle _rlght-latgral, obllque—_sllp fault—Location concgaled; q_uerled
Qgtv where identity or existence questionable; arrows show relative horizontal
motion; U, upthrown block; D, downthrown block 0 —
: N = : Qgay Advance outwash—Sandy gravel, pebble gravel, sand, and cobble gravel; tan to dark D ..2.D.«—. High-angle left-lateral, oblique-slip fault—Solid where location accurate; \
g RN I ol R - e e, e well s st il okl bedde o)t e ot wher concele:arows how et rorzntlmotr: U, £
250 \ Ao pad e / N Qls : ]7:‘" L < o : . ' ' ' ' upthrown block; D, downthrown block < £
N \ v . : e ) s . - 7 N / U ‘ % ) “ 5250 Qal, Advance glaciolacustrine deposits—Clayey silt, silt, pebbly silt, diamicton; gray to grayish _1_ - _?_1_ —..2 i ... Anticline—Solid where location accurate; dashed where approximate; Q@'b?;\ej' 8 2000
Qgay j B n \) ¢ )(? g ’ ) ;. blue; locally contains very thin to thick beds of sand; contains scattered dropstones and dotted where concealed; queried where identity or existence questionable &'Z;\\(\ g
e e Lr K ; iceberg melt-out till or flow till; stiff or dense; stratification and sorting varied. S
40'00" p - o, , Q/ PR 40'00” g ’ ’ g _*_ - _?_*_ —<? * ... Syncline—Solid where location accurate; dashed where approximate; ) /\0\&‘2‘00&?’ 3000
- E ST AEI _ _ _ _ . queri identi i i : & 0 1 2 3 4 5 6 7 8
ol C o “‘j Pre-Fraser Pleistocene Glacial and Nonglacial Deposits dotted where concegled,_ queried where identity or existence questionable; £ XS
g - == N G arrowhead shows direction of plunge y\ I Distance (mi)
0 E . . . . . b T
Wﬁ%’%?w o\ \ 1 2 : " : . Sediments of the Olympia Nonglacial Interval, local facies —Cobble and boulder gravel to Evbe, Dike—Identity and existence certain, location accurate
: 4 . N ! . \ Qol pebble gravel sand, silt, and clayey silt; minor local peat and organic sediments; dense; very uvial denti dexi i locati hach ; /
tthkIy to thlnly bedded, well-stratified and well-sorted. TTTITTITT T T ITTTTTTT7T Eol:x:a.dot\(j\:'rzigzr;carp—l ent|ty and existence Certaln, ocation aCCUI‘ate, acnures m :,: Tolt Ri;;é]\\ I:l Ap =-650to -620 X=27 Quaternary deposr[s
5279 %, landslide }
W126 . g Qs Whidbey Formatlor_\, Sno_qualml_e Rlve_:r faues.—.Sand, silt, _and silty sand with lesser pebbly Landslide scarp—Identity and existence certain, location accurate. Hachures point Complex Vol - Rocks of M  Persi
2 sand, clay, and organic sediments including peat; light yellowish brown to pale yellow to down slope \ olcanic Rocks ot Mount Persis
N distinctive orange-gray to dark olive-brown; dense or hard; well-sorted and well-stratified; A A/ ' Tolt River Ao = -290 _ . . .
. . - =- to-270 X =3 volcaniclastic, unit Evc
Qo0 '5" laminated to thickly bedded; commonly plane bedded. —— Cross section line valley p _ ~VCp
£ Direction of downsl  landslid S Toku Ap=-33010-290 % =1.2-2.7 Evcy cataclasite, unit tz
. . . . — T
z Hamm Creek unit of Troost and others (2005), Mount Persis volcanic facies—Cobble irection of downslope movement of landslide %ﬁe Ap =-60 % =11-80 andesite, unit Evay,
W107 £ gravel, boulder cobble gravel, pebble gravel, with lesser sand, silt, and peat interbeds; light o Bedding, including flow banding in volcanic rocks of Mount Persis—Showing strike / e Ap = -60 to 30 X =80 basaltic andesite, unit Evapg
: gray, weathers light yellowish brown; rlpple. or bar crossbedding grading to scour.ed bedding; and dip A\ Ap =-330 to -70 X = 20-80 Evayq cataclasite, unit tz
< very dense or hard; moderately to well-stratified and well-sorted; flattened organic fragments, . | beddi Ao = 60 % = 80-90 basal it Evb
5278 \O logs, or sticks common. © Horizontal bedding p= = 80- asalt, unit Evbp
: - . . —+— Vertical bedding—Showing strike Ap=-170t0-20 % =50 Evb,, cataclasite, unit tz
5278 Hamm Creek unit of Troost and others (2005), Snoqualmie River facies (Cross Section B 47 o ) ) ) ) ) ) Ap = -120 =8 undifferentiated, unit Evsy,
only)—Sand, silt, and organic-rich beds found below gravel-dominated unit Qchmp. —— Bedding in unconsolidated sedimentary deposits—Showing strike and dip
F P : : : : : : ———3 ancient Snoqualmie River buried channelsivalleys (see Whidbey Formation)
. . . . —— Foreset bedding in unconsolidated sedimentary deposits—Showing strike and di : .
- Pre-Double Bluff glacial drift—Poorly exposed, weathered, reddish brown till in two areas 32 g yCep g P Tertiary Intrusive Rocks
) (NWY2 sec. 31, T26N R8E; SE4 sec. 14, T25N R7E) in the western part of the map area. so=— Joint—Showing strike and dip 5 Ap = 80 Y =0 Index batholith, unit MOig
- Pre-Fraser glacial and nonglacial deposits, undivided (Pleistocene to Pliocene?) —m— Vertical or near-vertical joint—Showing strike Ap =30 X=0 cataclasite, such as unit tz
((_3ro§s Section B onIy)—Den;e to very dense gravel, boulder gravel, sand, silt, clay, —v,; Foliation in metamorphic rock—Showing strike and dip Figure 3. Shaded relief map of the Lake Joy 7.5-minute quadrangle (red rectangle) and surrounding area. )
o diamicton; local peat or organic sediments. Minor fault—Showina strike and di The arrows show the general valley location and flow direction of the ancient Snoqualmie River valley(s) as Western Mélange Belt
7 75 g p indicated by the distribution of Whidbey Formation fluvial sediments (unit Qcys), as well as by the depths to A 10 1 =05 W /| bel
. . R R . . . . . bedrock and stratigraphic information. These ancient channels and floodplains have been modified by two pP=- =0U- estern melange belt
5277 Tert.ary Volcanic, Sed|mentary’ and Intrusive Rocks — M-lnor V(?rtlcal or near-VerthE-lI faUIt-—ShOWI.ng strike subsequent continental glaciations, as well as by suspected active tectonism around Carnation fault no. 1. Ap =-10 % =0-1.2 cataclasite, such as unit tz
Granite to granodiorite (Miocene to Oligocene)—Medium-K calc-alkaline massive granite 54 Slickensided surface—Showing strike and dip Ap =230 X=0 mgtagabbro, Western
wee P to granodiorite; dark- or light-gray; weathers yellowish brown. The felsic composition of this - Vertical slickensided surface—Showing strike mélange belt, unit KJigbw
Qgay massive intrusion suggests correlation with the post-Eocene Snoqualmie, Grotto, or Index 0 L L . . CORRELATION OF MAP UNITS
ite batholiths. We suspect that shallow intrusive bodies pervade the Tokul Creek fault zone Minor ice-shear folds in unit Qgl,—Showing bearing and plunge i i ; i ; incide with i ;
granite batho . _p p . o ] ) ] ) ) Glacial Geologic Units Nonglacial Geologic Units Figure 2. Geophysical Cross Sections A and B. The geophysical cross sections coincide with lithologic
area at depth (Cross Section A). —— Slip lineation or slickensides on a fault or shear surface—Showing bearing and Cross Sections A and B on the geologic map and match predicted gravity and aeromagnetic anomalies
5 plunge of offset Holocene Qp ‘ Qa ‘ Qoa ‘ Qls ‘ Qaf ‘ from the cross sections to data from the region (3x vertical exaggeration). Aeromagnetic data sampling
: : o o — - - 1 distance is twice the flightline spacing. Gravity stations shown are within 1.5 km of the line. The model is
5276|— - IV?ICEH(';; rgckzof_:\_/liunt;c Pelf{?lsf:)f Tabo.;t?rd otherg (1.?.%?' uhndll\./t'.d etd f(fE? cfefnbe) 2 and —vi— Mylonitic foliation—Showing strike and dip Qglr_| Qgos | Qgod | Qgof | Qgic | Qgik | Qgog FRASER assumed to extend to infinity in both directions perpendicular to the profile. The blue triangles in the lower
nterbeaaea andesitic to pasaltic TIows, with lesser andesitic to rnyolitic tutt, Tt breccla, an 50 Qgty | Qgay | Qgly panel indicate the height of the flight line above the ground for the aeromagnetic data. Ap is the density
5276000mN| breccia, volcanic to tuffaceous sandstone and siltstone, lahar deposits, volcanic conglomerate, W6194  Water well (we19) or geotechnical boring &5) OLYMPIA { iggga;t rlﬁijla}_tive tohnorr?al Icrlust (_2670)hin kg/m?; I)I( is mag?ln%tig suhsceptibigty in ?Id unitstuEipg?d by A
H H . H H St INTERGLACIATION O . Solid lines show fault locations that are well controlle yt € geopnysica ata. Dashed lines show
shale, organic siltstone, an_d ?oal' _ﬂOWS range from basalt to andesite with some dacite; IocaIIy 46W0 i nifi i fault locations that are controlled by geologic mapping at the surface, but are less certain at depth. Unlike
lv altered. Locally divided . Significant site > POSSESSION GLACIATION . ‘ ; . , ‘ e
strongly altered. Locally divided into: & the map interpretation, where we focus on high-resolution magnetic anomalies that constrain within our
56A A 14 _ < o WHIDBEY { models near-surface structures, for the geophysical modeling we use the total field magnetic anomaly.
. . . . Age sample, *C, carbon-14 zZ| 2 FORMATION ) . r )
. : Volcanic rocks of Mount Persis, andesite flows—Flows and rare flow breccia; s _ _ _ - g DOUBLE BLUFF GLAGIATION This enl_ablesf :Jhs to constrain both the shallow and deep-seated structures that contribute to the magnetic
Qg ! . , o2 : NG Qgof bluish to greenish gray, dark green, gray or dark gray; weathered or altered to dark #*  Age sample, optically stimulated luminescence 2 s e | _ anomaies ot the region.
Wiz - : . Kimvw .~ " Qgos reddish gray or brown- or maroon-gray or yellow-brown-gray. 80 Age sample, fossil 3 Z - FORMATION
/N P X . o _ - QCO| of
47°37'30" | BV | 7 nge\J o f ° 153 : : ; - i Qoof Qgty m +47°37'30" - Volcanic rocks of Mount Persis, dark basaltic andesite flows—Basaltic andesite T\ Earthquake epicenter (see Appendix G) Disclaimer: This product is provided “as is’ without warranty of any kind, either expressed or implied
121°52'30" 585 586 R7E RS8SE 50'00" 588 590 47'30" 91 Qv Eve, 592 QI Qgic 593000mN 121°45'00" to andesite flows; dark or bluish gray to very dark gray; weathered or altered to including, but not limited to, the implied warranties of merchantability and fitness for a particular use. The
reddish gray, reddish brown, or brownish yellow. See pamphlet for the ages of the bedrock geologic units in the Lake Joy 7.5-minute quadrangle. Wiashington Department of Natural Resources and the authors of this product will not be liable to the user of
this product for any activity involving the product with respect to the following: (a) lost profits, lost savings,
Lambert con_formal conic projection _ SCALE 1:24,000 ] 1.806 Ma or any other consequeqtial damages; (b) fitness of the product for_a parti_cular purpose; or (c) use of the
North American I?atu_m of_ 1927; to pl_ace on North American Datum of 1983, 1 . . . 05 . . . 0 1MILE > o @ (1,806,000 yr BP) Bedrock Geologic Units prodluct_or results obtained from use of the produbct. This _pr_oductlls gonlsmered ﬁ) be gxemzt l;‘rom ]Ehe )
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Shaded relief generated from a lidar bare-earth digital elevation model (available from contour interval 20 feet [ cretaceous
Puget Sound Lidar Consortium, http://pugetsoundlidar.ess.washington.edu/); " _
sun azimuth 5°; sun angle 54° ) _ _ B | Jurassic B’
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Evapd subsurface geologic conditions are stratigraphically
consistent over a short distance. Although other
solutions are possible, our geophysical model of the
map area is consistent with the stratigraphic
-1000 -1000 arrangement we postulate here. (See Figs. 1 and 2 2000 -2000
and Appendix D.) Appendix G provides information
for the earthquake hypocenters near the cross
sections, particularly those along the apparently
active Carnation fault no. 1. Local folding of
Pleistocene alluvial sediments, particularly the
-1500 -1500 Whidbey Formation (unit Qcys) and the Hamm 2500 22500
Creek unit (units Qchmp and Qcy?) on this section,
is the result of probable ongoing tectonism.
-2000 -2000 -3000 -3000
3x vertical exaggeration 3x vertical exaggeration

http://www.dnr.wa.gov/ © 2012 Washington Division of Geology and Earth Resources



	3d tools: 
	navigation: 
	citation box: 
	citation text: 
	BACK 1: 
	Button 105: 
	Button 33: 
	dnr logo: 
	A3DR_Text: undefined

undefined

undefined

undefined
	Disclaimer_txt: 
	Button 37: 
	Button 7: 
	citation checkbox 2: 
	Button 38: 


