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T25N T25N
T24N ToaN MAJOR FINDINGS - Pre—-Double Bluff nonglacial deposits—Sand, sandy pebble gravel, silt and clay, I T25R3W T25R3W T25R3W T25R3W T25R3W o TZ5RAW
. . . . and minor organic materials and ash; tan to dark-gray; very stiff to hard; well-bedded T S5
¢ The Saddle Mountain and Seattle fault zones converge in the Eldon area in a complex network of faults. e g_ . . i . gray y S30 S29 28 21 pBa8 % 525
and -stratified; typically laminated; magnetically reversed, thus older than 780 ka.
* Five locations provide evidence for faulting of pre-Vashon deposits. ~
. . . . Tertiary Sedimentary and Volcanic Rocks (Early to Middle Eocene & T25R3W
%212 5272 * Some areas previously interpreted as landslides are stagnant-ice features. y y { y ! g — — TI5RIW TIERIW pst | | 2 © | To5R3W
. . . . x w)
* Radiocarbon age estimates from stumps preserved in Johns Creek suggest a landslide may have dammed Siltstone and sandstone—Marine siltstone and feldspathic sandstone; dark-gray to green-gray; & PB49 PB50 PB51 PB52 T25R3W | S36
the drainage during an earthquake between 827 to 1017 cal yr AD. fme— to coarse_—gralned; moderately to weII—sorFed; massive; locally fossiliferous and deformed; = PB53
. . o ) ] ) ) interbedded with flows of the Crescent Formation.
¢ Luminescence age estimates and limited exposures of glacial drift suggest that during the Possession
Glaciation, ice advanced at least as far south as the map area; Possession and alpine drift overlie deposits Crescent Formation—Mostly submarine basalt flows; black to olive-green; fine- to .
“{ a0 of the Whidbey Interglaciation. - coarse-grained; includes zeolite- and chlorite-group alteration minerals; locally metamorphosed £
to prehnite-pumpellyite facies. g
S T24R3W T24R3W T24R3W T24R3W T24R3W T24R3W
o, 255 DESCRIPTION OF MAP UNITS _ Tectonic zone—Cataclasite, fault breccia, clay-rich fault gouge, basalt, and strongly il PB38 PRI S04 S03 S02 so1
(See pamphlet for complete descriptions of map units.) slickensided and fractured basalt in fault zones; variously colored, mottled, and veined as a g i
. . result of local hydrothermal alteration or strong weathering. 2 q_m%w
Quaternary Unconsolidated Deposits y g g S
o~
|_
HOLOCENE NONGLACIAL DEPOSITS GEOLOGIC SYMBOLS ||
Qgd - . ) . o
i Qgicp i Modified land—Clay to gravel and diamicton; imported; reworked by excavation and . Contact—Identity or existence certain; solid where location accurate; long g T24R3W T24R3W T24R3W T24R3W T24R3W T24R3W
- ; — 2 . ’ . ’ S07 S08 S09 S10 s S12
redistributed to modify topography. . dashed where approximate; short dashed where inferred; dotted where &
. . . . . . N
. ’ ' concealed; queried where identity or existence questionable =
Alluvium—Sand to cobble gravel; gray; generally unweathered; loose; clasts subrounded to q ty a -
5270 o Qa rounded; moderately to well-sorted. —2 9o __ Fault, unknown offset—Identity or existence certain; solid where location | TeRaw
70 - 5 accurate; long dashed where approximate; short dashed where inferred;
'00" e om | Tide-flat deposits—Sand to cobble gravel, locally includes silt, clay, and peat; typically tan; TToTETT dotted where concealed; queried where identity or existence questionable —
3500 35'00 generally unweathered; loose; clasts subrounded; moderately to well-sorted and moderately to y v, High-anale. din-slin fault—_identit . ain: Tond dashed wh
well-stratified. — D~ T b TTT" 'gh-ang’e, dIp-sip _au —dentify or existence cgr an, fong aasned w ere. ® T24R3W T24R3W T24R3W T24R3W T24R3W T24R3W
..... U o Iocat_lon appro>§|mat_e, short Fiashed Wherg inferred; doFted whc_ere concealed; @ 318 s17 S16 s15 S14 313
o0a Relict alluvium and salt-marsh deposits—Silty sand and pebble to cobble gravel, locally b - queried where identity or existence questionable; relative motion shown by U §
™ | includes silt, clay, peat, and detrital wood; tan; generally unweathered; loose; clasts subrounded; and D S
moderately to well-sorted and well-stratified. Radiocarbon dates suggest land-level changes —~ o __—x . _ Strike-slip fault, right-lateral offset—Identity or existence certain; solid
1000 to 1100 years ago. where location accurate; short dashed where inferred; dotted where
5269 5269 concealed; queried where identity or existence questionable | TR
HOLOCENE TO LATEST PLEISTOCENE NONGLACIAL DEPOSITS . . . . .
— =92 ...==.2.. Strike-slip fault, left-lateral offset—Identity or existence certain; long dashed 3 ToARIW T2ARIW T2aRAW T2URIW TPARAW
Peat—Organic-rich sediment, including silt and clay; dark-brown to black; very soft to where location approximate; dotted where concealed; queried where identity S S19 S20 s21 522 $23
QP | medium-soft; typically in closed depressions. or existence questionable; arrows show relative motion 3
<
= _ 72 . =—..2.. Oblique-slip fault, normal right-lateral offset—Identity or existence certain; E
. e . L . . T | == ) ‘ - D T24R3W
Qls La;)ndsllge dqep05|:ts q tCIay, (Sj'lt' fzalnd, ar:d dgravelt(d;imgztw)i IcIJ:)Ise t;r Is_c(ijt, clast;angular;o long dashed where location approximate; dotted where concealed; queried I 526
SE roun ef » LNso ij I(')dmz erate ty.sorle ,bnons a 'f Le ) do all 1anaslides are shown, an where identity or existence questionable; arrows show relative motion, bar
absence of a mapped slide does not imply absence of hazard. and ball on downthrown block [
- o Mass-wasting deposits—Clay, silt, sand, and gravel (diamicton); loose; clasts subrounded,; o= —7- - g==-7- Oblique-slip fault, reverse right-lateral offset—Identity or existence certain; o NV
5268 <5268 unsorted to poorly sorted; includes colluvium, debris fans, alluvial fans, and landslides mapped L long dashed where location approximate; short dashed where inferred; dotted g T24R3W T24R3W T24R3W T24R3W ’ v
where topography suggests mass-wasting deposits. L where concealed; queried where identity or existence questionable; arrows S S30 29 s28 s27 T2ARAW >
) ) ) o ) show relative motion, rectangles on upthrown block &
oat Alluvial fan deposits—Debris-flow diamicton and alluvial sand and gravel; gray; loose; clasts ) ) ) ) ) <
subrounded to rounded; forms concentric lobes where streams emerge from confining valleys. w=—7- - g==-?-- Obliqueslip fault, reverse left-lateral offset—Identity or existence certain; O
---------- o long dashed where location approximate; short dashed where inferred; dotted
/ . . e pg e Tev e oo e . . . . . ||
RaE w . o Older beach deposits—Sand to cobble gravel with shell fragments; gray to brown-gray; loose; W where concealed; queried where identity or existence questionable; arrows 5
o \ _ w\ s H’?‘MM.”.‘.".'AMMA-'-" Do A clasts subrounded; well-sorted; mapped at elevations between 135 and 85 ft. show relative motion, rectangles on upthrown block g Q
- : 9 EAULT ZONE ¢ . . . . . .
s [— Uu_. » U__ - - - &
. - - - - — — — ] — —_—
f \ / ~_ .- oa Older alluvium—Sand and silt with minor gravelly sand, sandy pebble gravel, peat, and D~ D= Obllqug Slll%fal#t' hllgh ?_ngle rlghttla.t(iral ogfser': dldint'ty or eX|_stentc ? hort % T24R3W T24R3W T24R3W T24R3W @)
5267 | ) SO :._f,,,': - 5267 organic detritus; gray; loose; clasts subrounded; well-sorted and well-stratified; forms terraces Y=o _.VY=..2. ger;ur(;, S%' W fere 3?3 |<t)tn§ccrt:ra € long |acsj- eaw Zre z:]pprqﬁlm? €, shor < s3t S32 S33 s34 T24R3W
) \ ,Q\ NN above modern channels in Johns, Jorsted, and Waketickeh Creeks and the Hamma Hamma P ashed where inferred, dotted where concealed, queried wnere 1den ity or § O S36
, Qpd >\ <\ e HAMMA HAME\A Quic River existence questionable; arrows and U and D show relative motion 3
/ VO RO FAULT ZON ' . . . . . . 5 ‘Z\
K Eve S A , g = % = —»— Oblique-slip fault, high-angle left-lateral offset—Identity or existence certain; s
/ | ™~ . - PLEISTOCENE GLACIAL AND NONGLACIAL DEPOSITS U n U o solid where location accurate; long dashed where approximate; short dashed
- \ R ional D its of the F Glaciati TpT— TT o where inferred; dotted where concealed; queried where identity or existence
/ | ecessional Deposits of the Fraser &laciation questionable; arrows and U and D show relative motion B
tz \ . . @ T23R3W T23R3W T23R3W T23R3W T23R3W
‘ | e Esker deposits, Olympic-sourced—Pebble to boulder gravel and sand; tan to brown; loose; . i - Anticline—Identity or existence questionable, location concealed g 506 505 S04 S02 s01
K clasts moderately to well rounded; well-sorted; deposited as sinuous ridges. . . . . . i
/ _ _*_ T * ...... Syncline—Identity and existence certain; short dashed where location &
| o . . . i .
5266 ) 5266 o Recessional outwash, Olympic-sourced—Pebble to cobble gravel to fine sand; orange-brown; inferred; dotted where concealed 0 1 2 MILES
X loose; clasts subangular; moderately to well-sorted. Lineament—Identity and existence certain; solid where location accurate; = I : —— ' TIROW|
N . . short dashed where inferred g T23R3W T23R3W T23R3W T23R3W T23R3W
~ Vashon recessional outwash—Caobble gravel to fine sand; gray; clasts rounded to subangular; S S07 S08 S09 S11 S12
Z tz g, \y seismicd i‘isf::af Qoo loose; moderately to well-sorted; represents fluvial deposition by Vashon meltwater. —?— — + v - --7- - Continental ice limit, late Wisconsinan—Identity and existence certain; long ng
..... o0 A \ ngﬁers (1997) dashed where location approximate; short dashed where inferred; queried
O s s o AT gae | Vashon ice-contact deposits—Diamicion, cobbly pebble gravel and subglacial mel-out il where identtyor exisence questionble The are ot which e s avatable i shoun )t s iago sbove, (Wil et eas of no dta) Whes avalale dar wes sed nthe
== - \ NIRAS) . g : N . . . H H . 1 1 -
: \ == . IR ‘ - . yeIIO\_N-tan to gray; |(_>O_S€ tO_de_nSG,_ clasts subangular to SUbround?d_- sorting locally varied; - -5 - Alpine ice limit—Identity or existence certain: solid where location accurate; elevation model not derived from lidar. To assist map users in relating locations on the map plate to locations on this figure, township, range and section (TRS)
32:30" |- 32130" massive to well-stratified; till is friable and permeable. Locally divided into: 0 70 o o . . T . . ' lines are shown on this figure. Because TRS lines are occasionally resurveyed and adjusted, there may be minor discrepancies between TRS lines on this
short dashed where inferred; queried where identity or existence questionable figure and those shown on the base map.
- ’ - -
5265 5265 Oge Vashon esker deposits—Gravel and sand; tan to brown; loose; clasts moderately to A A Cross section line
. well-rounded; well-sorted; forms low, elongate, sinuous hills. . . . . . .
Strand line (former shoreline)—Identity and existence certain, location accurate
ik Vashon kame delta deposits—Sandy pebble to cobble gravel and sand; gray to tan; Geophysical data collection line—Location accurate
g loose to dense; clasts subrounded; moderately to well-sorted and -stratified. . . . .
e Bedding—Showing strike and dip
Proglacial and Subglacial Deposits of the Fraser Glaciation 7 Overturned bedding—Showing strike and dip; top direction of beds known from local
Vashon lodgment till—Sand, pebbles, cobbles, silt, and clay (diamicton); gray; compact; clasts features Table 1. Age-control data. Analytical methods used are **C, radiocarbon analysis; AMS, radiocarbon analysis by atomic mass spectrometry;
Qat b lar t ded: ted and tratified Joi Showi ik d di OSL, optically stimulated luminescence analysis, and IRSL, infrared stimulated luminescence. All radiocarbon age estimates are presented as
subangular to rounded; unsorted ana unstratified. 57 oint—showing strike and dip ‘conventional radiocarbon age’ with quoted errors representing one relative standard deviation (68% probability). Radiocarbon ‘greater than’ age
5264 — 5264 . faul howi ik d di statements (for example, >43,500 yr BP) include a 2-o variance against background radiation. Uncertainty statements reflect random and lab
. Alpine drift, Olympic-sourced—Diamicton, dominantly locally derived basalt, and outwash; 70 Minor fault—Showing strike and dip errors; errors from unrecognized sample characteristics or flawed methodological assumptions are unknown. Elevations are estimated using
Qa gray to red-brown; loose to very compact; typically subangular to subrounded; mostly unsorted . Minor vertical or near-vertical fault—Showing strike Elﬂ%fzt Sound Lidar Consortium lidar grid elevations projected to State Plane South, NAD 83 HARN, supplemented by elevation estimates on
and unstratified; present only in the Hamma Hamma River valley. '
=430 glip lineation or slickensides on a fault or shear surface—Showing bearing and plunge of ) ] 2 i )
. h . laciati offset Age Analytical ~ Age estimate C/C Material Geologic  Lab Elev.
Deposits of the Possession Glaciation site Site name method  (**CyrBPorka) (0/00) dated unit no. (ft) Notes
Qapd Possession(?) drift, Olympic-sourced—Till and outwash; red-brown to gray; medium to very 67 Slickensided surface—Showing strike and dip GD1 Hamma Hct modern -25.4 detrital Qm Beta ~4  In bank of Hamma Hamma River
P dense; moderately sorted to unsorted; subangular to subrounded; mapped in lower portions of e Bedding in unconsolidated sedimentary deposits or unconsolidated fragmental deposits of Hamma 4 wood 315585
the Hamma Hamma River drainage; deposited on Whidbey-age sediments; includes patches of volcanic origin—Showing strike and dip GD2 Eagle Creek ~ AMS 260+30yrBP  -237 charred Qa Beta ~686  In alluvial terrace near fault
northern-sourced drift too small to show at map scale. Unit Qapd is mapped as Possession age - . . . . material 315581
52 o ole 52 ! F
63 63 but the top may be as young as early Fraser. 29 g:;zss(?:sboe? \C/i(l)r:galnnl (l;l gcr:logr:zo_“g?]ts\(ljvfr?: Isrz‘?lr(\;a;‘?]/ddgf); sits or unconsolidated fragmental GD3 Hamma et 330+30yrBP  -24.3 wood Qoa Beta ~15  Incised alluvial terrace
T24N T24N Hamma 2- J 315586
Possession Drift—Outwash and diamicton; brown to gray; varied weathering; compact; poorl v i in— i i i
T23N T23N Qudp . . g_ Y: va ering, compact, poorly =4 Extensional vein—Showing strike and dip GD4 Hamma AMS? 330+30yrBP  -23.0 charred Qoa Beta ~155 Incised alluvial terrace
to well-sorted; mapped on the west side of Hood Canal; overlies nonglacial deposits of the ) ) ) ) Hamma 2- | material 315584
Whidbey Interglaciation and may be unstable. — Glacial striae—Showing bearing s
. . . . .. L . GD5 Hamma C 930 +60 BP -25.0 paleosol N/A Beta ~9.8  In paleosol in Hamma Hamma delta
. . . e Dip of fault (if the strike bar exactly overlies the fault, it is deleted, leaving just the dip bar ;
Deposits of the Whidbey Interglaciation 75 p ( y gl p bar) Hamma delta 167006 (Lindstrum, 2002)
_ _ _ B o Flow layering in lava flow or fluidal layering in plutonic rock—Showing strike and dip GD6  Johns Creek 141 970+30yrBP  -285 twigs Qoa Beta ~121  Inalluvial terrace
Whidbey Formation—Silt, clay and sand; gray; clasts subrounded; well-sorted and -stratified; 304391
Qcw . . ) " . o NP2 Age sample, %C, carbon-14
thinly laminated to thickly bedded; represents calm-water deposition during nonglacial times. o G hns Creek gt o ) 8 Threeri K inas inward of bark
5262 5262 Ontically sti lated and inf dl i 132 +7.19 to 133 +9.74 k | icall ) lated | ) inf d sti lated | ) D7  Johns Cree AM 1,160 +30 BP -21.7 tree stump Qoa Beta ~11 Three rings tal en'47 rings inward of bar
] ptically stimulated and infrared luminescence ages are +7.19to0 +9.74 ka, o1 Age sample, optically stimulated luminescence (OSL) or infrared stimulated luminescence 318212 on tree preserved in alluvial terrace; tree
s & respectively. (IRSL) died between 827 and 1017 AD
(o2}
e — - = S Qpd 9! G5 . . 1 . .
- — o GD2 = . - PN Geochemistry sample location GD8 Hamma AMS 1,290 +30yrBP  -26.7 charred Qoa Beta ~15  Inincised alluvial terrace above paleosol
Qg op Q,.-{ 2 Qut7y g Pre-Fraser Deposits, Undivided y p Hamma 1- E material 315582
2] R L A I o Water well
~ ~ b~ . . - . . e - W3
- go‘ Qgucy Pre-F_ras_er glacial and non_glaC'al deposns—Predom_lnantIy OX'd'_Zed _gIaC'aI outwash gravels s L. . . GD9 Hamma AMS! 1,890+30yrBP  -23.6 charred Qoa Beta ~14  Inincised alluvial terrace below paleosol
p and diamicts of both Olympic and northern sources; minor nonglacial silts and sands that were 510 Significant site; includes geophysical soundings Hamma 1- G material 315583
Qgic e scoured by Vashon-age ice; likely younger than the Double BIUff Glaciation. @_  Geologic unit too small to show as a polygon at map scale; includes units Eve, Emyg, and GD10 Jorsted Creek  C!  8,600+1000yr BP N/A wood Qs WW-61 ~139  Belowa landslide deposit (Gryta, 1975)
3 . . . . . Ve slide
] apd Pre-Fraser glacial drift—Primarily weathered northern-sourced till and outwash; red-brown to Qgdp
e - . . . . . . . H 141 H B
5261 | 5261000mp PE | gray; compact; clasts subangular to subrounded; mostly unstratified; inferred from its extent at <., Location of stratigraphic column (HH1) or stratigraphic section (SS7) GD11 Wa'ée“ckkeh c >43500yrBP - -27.1 wood Qow  Sela, 7283 Upperportion ofunit Gou
- higher elevations and stratigraphic position at lower elevations to be Double Bluff in age; ree
<\ L mapped with minor Possession-age drift and older drift. GD12  OSL-Qtz osL? 132 £7.19 ka -——  guartz grains Qow  65-E-595  ~20  OSL sample of quartz grains from unit Qcy
from
-
Deposits of the Double Bluff Glaciation 180-90 um
47°30'00" == - — +47°30'00" ) o ) GD13 IRSL-feldspar  IRSL? 133 £9.74 ka ——— feldspar grains Qcw 65-E-595  ~20  IRSL sample of feldspar grains from unit
123°07'30" 91 02'30 123°00'00” Double Bluff Drift—Diamicton and outwash; brown to gray; compact; likely of Double Bluff in 4-11 um Qew
R4W R3W Qgdg age, but could be older. polymineral silt
. : i
Lambert conformal conic projection SCALE 1:24,000 . . , Analysis by Beta Analytic (Beta) except as noted
North American Datum of 1927; to place on North American Datum of 1983, 1 05 0 1 MILE C w\g}‘%@ W Pre-Double Bluff Deposits, Undivided Analysis by Shannon Mahan (U.S. Geological Survey)
i H i H E | F | k { I | I { F | SR S 9 ) ) ) ; )
2:3/2 s,ﬂ;ﬁ gvrvczebc;lgpolslghe:i frég:g:;rzzf(esly 23 meters north and 95 meters 000 5 1000 2000 3000 4000 _ 2000 6000 7000 FLET ﬂg” EX e —_ Pre-Double BIuff glacial and nonglacial deposits—Predominantly glacial outwash gravels References
=HE=H= S _ S ! 3 1 iami i i i its” i Gryta, J. J., 1975, Landslides along the western shore of Hood Canal, northern Mason County, Washington: North Carolina State University Master of Science
—— e PR LAt s v ot L e s y
quadrgngle, 1985 ) o ) ) ] S6 £ ' ' ' Lindstrum, E. F., 2002, Stratigraphic analysis of Holocene deltaic deposits on the western margin of the Puget Lowland, Hood Canal, Washington: University of
Shaded relief generated from a lidar bare-earth digital elevation model (available from contour interval 40 feet O | Edon Holly . _ Oregon Master of Science thesis, 77 p.
Puget Sound Lidar Consortium, http://pugetsoundlidar.ess.washington.edu/); & s Pre-Double Bluff outwash, Olympic-sourced—Sandy pebble to cobble gravel;
sun azimuth 340°; sun angle 60°; vertical exaggeration 2x &|umaipg orange-t?rpwn to gray; de_nse; clasts subrounded to subangular; typlcally_/ poorly sor_ted
GIS by Trevor A. Contreras and Eleanor Spangler ) ) _ g)zo j §o§” but stratified; clasts dominantly basalt, representing outwash from multiple Olympic
Digital cartography by J. Eric Schuster and Anne C. Olson _ This geologic map was funded in part by the | 52 Mountains glaciations; stratigraphically below deposits thought to be Double Bluff in
Editing and production by Jaretta M. Roloff, Meredith C. Payne, and Katherine M. Reed U.S. Geological Survey National Cooperative Geologic Mapping Program. Potidtchg/ | Tahuya 006 age.
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