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/ ~ . . . . . .. . LYMPIA
¢ ) includes amygdules of zeolite and chlorite-group minerals. Locally subdivided into: < Qco I S NONGLACIAL
Emy ‘ h » Sedimentary bedrock at Fishermans Point contains evidence of fossil methane seeps in the Townsend @ INTERVAL
* N x Shale. Sedimentary rock of the Crescent Formation (early to middle Eocene)—L.ithic gl g
v "< Emoss HVSR2 Emic X X R i 5 & Qqd POSSESSION
N sandstone, basaltic conglomerate and basalt breccia; dark gray-black; interfingered ol o 96p GLACIATION
o with Crescent volcanics. g
PN DESCRIPTION OF MAP UNITS o | Qcw } B AL
/ ! i
/ Empsg 7/ \ See pamphlet for complete descriptions of map units Qp
( _ N Qls ( p p p p p ) GEOLOGIC SYMBOLS DOUBLE BLUFF
S NN C o 4 b Quaternary Unconsolidated Deposits N CLACIATION
/ S - et
/1) GD4 Ejss - -~ Qgic L Qoo i o Lo 7 - Contact—Solid where location accurate; long dash where approximate; short
TINT - -~ Qs Lo HOLOCENE NONGLACIAL DEPOSITS - : ) : ' ’ Qc
C e & Tl W10 v dash where inferred; queried where existence or location uncertain .
( 0 3 i / I
-3 o) ) . _— . . .
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\ HOLOCENE TO LATEST PLEISTOCENE NONGLACIAL DEPOSITS g - ALDWELL
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B < suggests mass-wasting deposits. where existence or location uncertain
~ 7 - Alluvial fan deposits—Debris-flow diamicton and alluvial sand and gravel; loose; gray; clasts Topographic lineament—Solid where location accurate; long dash where approximate C | land S . hic Col
»J subrounded to rounded; forms concentric lobes where streams emerge from confining valleys. , L entra Puget Lowlan trat'grap IC Column
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Relict alluvial fan deposits—Debris-flow diamicton and alluvial sand and gravel; loose; gray; . . . . . i 18 9 @ i i
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: ellow-tan to gray; loose to dense; clasts subangular to subrounded; variously sorted; massive to 5 e oquitlam stade — a
g llow-tan t | tod lasts sub lar to subrounded | ted t ) _ ) ) = S C tl tade (BC) (30-25k
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Ev, - Vashon lodgment till—Mixture of clay, silt, sand, and gravel (diamicton); gray; compact; clasts —+— Minor vertical fault—showing strike and dip o
s7 2 subangular to rounded; unsorted and unstratified. 20 .. ] ) ) Matuyama 800 —| 21| ¢ Polarity: - Normal Reversed
— Slickenline—showing bearing and plunge >
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GDBD\\ ; ; ; P Fi M2.C i f geologic ti le, global tic polarity, Marine O Isotope St MIS), and f climatic intervals in the Puget
\ v _ Qgd gure M2. Comparison of geologic time scale, global magnetic polarity, Marine Oxygen Isotope Stages (MIS), and ages of climatic intervals in the Puge
\\\ QIS/‘ '.-1?. Pre-Fraser Glacial and NongIaC|aI Deposits i ) Geomgllc unit tOO small ItO show and Fraser Lowlands. Age ranges for the Olympia nonglacial interval, Vashon Stade, and Everson interstade were modified by Polenz and others (2013,
AN \X\??? : as a polygon at map scale 2012b). We note that the time boundaries between the Olympia nonglacial interval, Vashon Stade, and the Everson interstade in the Puget Lowland are
N . L Qgic Olympia nonglacial deposits—Sand, silt, and pebble gravel; tan and gray; loose to moderately GD9 ) time transgressive. Data sources are explained in Troost and Booth (2008). Figure modified from Troost and Booth (2008, fig. 6), BC, British Columbia.
N BV /\ " gpae GDISA 1| Owgs Qco . iy A Age sample, radiocarbon (*C)
N @7 ‘ compact; clasts subangular to subrounded; well sorted; massive to well bedded and stratified; '
. als] ‘ Qs . . . S _
\ O >, Q5 49¢XHVSR5 locally crosshedded. Represgnts distal Olymplc and_ Cascade alpln_e outwash_ deposned in the GD2 Age sample, luminescence
RRN{ % *62 N Puget Lowland when it was ice free. Deposited during the Olympia nonglacial interval (MIS 3).
) AN . . . ) . GDIBE  Age sample, fossil
oad Possession Drift—Diamicton and outwash; light brown to gray; very dense and massive; clasts
9% | subrounded to rounded: moderately to well sorted and unsorted; moderately stratified and W57 o \Water well
medium to thickly bedded. Deposited during the Possession Glaciation (MIS 4). Table M1. Age-control data within the Quilcene 7.5-minute quadrangle. Analytical methods used are *C, radiocarbon analysis;
T27N 33‘ Significant site AMS, radiocarbon analysis by atomi_c mass spectrometry; an_d IRSL, infrared stimulated_ Iuminescen_ce. Radiocarbon_age Table M2. List of well sites for the Quilcene 7.5-minute quadrangle.
T26N e Whidbey Formation—Silt, clay, and sand with minor sandy pebble gravel; light gray; dense estltf)mét_?ts ;HZ presetnteti as ‘tcin\éenﬂlfnal fa_dlociirbgn age’ Wlkt)h ?uotigstzrzqrsdregrssinég\g Onde relative Stta(rj\da_:ﬁ tdewattlond(fig% Washington State Department of Ecology well tags shown when
W ige. X . . . N . R probability). Age estimates stated In Ka are In calendar years betore viae y 1, ana are reporteda wi WO Sstandar available; otherwise Ecology‘s internal tracking number shown.
and stiff; clasts subrounded; well stratified an_d_we” sgrted, thml}_/ laminated to Vvery thickly Location of photograph deviations of uncertainty (2o = 95% confidence interval) as calculated using Calib online (http://calib.qub.ac.uk/calib/). This unigue identifier is assigned to each well log as it is recorded
q g g
bedded. Represents mostly calm-water deposition during the Whidbey Interglaciation (MIS 5). Uncertainty estimates reflect random and lab errors; errors from unrecognized sample characteristics or flawed methodological into their database. These data were obtained at: https:/fortress.
Qgdp GD18,19§/ HVSRS Geophysical data collection location assumptions are unknown. Elevations are estimated using Puget Sound Lidar Consortium lidar grid elevations projected to State wa.gov/ecy/waterresources/map/WCLSWebMap/default.aspx
* \ Double Bluff Drift—Diamicton; gray to blue gray; very dense. The few wells that penetrated Plane South, NAD 83 HARN, supplemented by elevation estimates of bluffs.
AN this unit encountered diamicton suggestive of significant glacial strata. Deposited during the ) ) ) ) _ Well site Site location Site information
Double Bluff Glaciation (MIS 6) Site  Analytical  Ageestimate  *C/*C Material ~ Geologic Lab Elev.
> : no.  method (“CyrBPorka) (0/00) dated unit no. (f)  Site location Notes w1 sec. 6, T27N R1W well tag BBN266
R \ w2 sec. 5, T27N R1W well tag APMO87
N \ - i ivi sample yielded no bedrock sample for w3 sec. 6, T27N RIW internal no. 47658
Qg AN " Naval base Pre-Fraser deDOSItS’ undivided GD1 fossils® stratigraphic -— microfossils ~ Emaot 8-A-696 365 TZ;eI\?.RS,lW biostratigraphic .
N ~\\|Kitsap—Bango constraint analysis w4 sec. 4, T27N R1W internal no. 49684
b i . . . . .
3 N oundary  § Qc Pre-Fraser nonglacial deposits—Predominantly silty clay, sand, and gravel of uncertain age; W5 sec. 4, T27N R1W well tag AKA942
v brown-gray and blue-gray; very dense and hard. GD2  OSL®  72980+35lka  —--  quatzsand  Qcw  Quilcene2 295 ngeNC- Siw 8?:;]:5}%%%?{“‘1&3: W6 sec. 4, T27N R1W well tag ABC600
. . . . . W7 sec. 4, T27N R1W well tag AKA941
Qpd Pre-Fraser glacial drift—Till and minor sandy pebble to cobble gravel of uncertain age; gray; IRSL sample of w8 sec. 10 T27N R1W well tag ALS030
Qaf . . e e
A ) Cor?pi?;_- (;la?rtﬁ SUbe_ltngmar t(f)lsuf’roulr:qeld, Toqelrat;ly sorted and stratified to unsorted and GD3  IRSL®  113590#6.91ka  —— feldspar grains Qcw  Quilcene-2 295 ngﬁ'éw ft;l_cisga(l:r grains from W9 sec. 10, T27N R1IW well tag AAC142
uni
unstratified. The unit may reflect multiple glacial advances. w W10 sec. 10, T2TN RIW well tag ACD378
sample yielded no sec. 7 bedrock sample for W11 sec. 10, T27N R1W well tag AEK724
GD4 fossils® stratigra;_)hic -— microfossils  Ema2ss 18-A-865-B 340 T27N.R,1W biostra_tigraphic W12 sec. 15, T27N R1W well tag ABW243
constraint analy5|s
w13 sec. 18, T27N R1IW well tag AKA906
sample yielded no sec. 9 bedrock sample for w14 sec. 18, T27N R1W well tag BCS267
l'/, Q,? ( .° 4 L\ Y h) \ \ {54%(/ N GD5  fossils® stratigtraphtic -—  microfossils  Emat  38-A-1128 320 oo\ 'Riw biosltra_tigraphic W15 sec. 15, T27N R1IW well tag ABC305
( - \ 4 o~ constrain analysis
,’V 2 i 'I \ A \\ <74,)f$8\ N Y W16 sec. 18, T27N R1W well tag ABB981
ISP \ AN PN w17 .15, T27N R1W internal no. 45796
gfjk;f VAN | | \ '97(,( 4 N GD6  OSL®  27.960+l74ka  --  quartzsand  Qco  Quilcene-3 455 TZS%C\I gl'w Sriﬁiimeu?fnqéi? 56625 nternatno
A ll I L \ 7“5@%\ w18 sec. 15, T27N R1W well tag AFC250
) ! . I A I \ v A ¢ Ox%\\y— IRSL sample of w19 sec. 24, T27N R2W internal no. 276825
S S - 1 / f
) \\ A _:’ r’ | o “} \ @ L GD7  IRSL® 36.640 +2.98 ka —— feldspargrains Qco  Quilcene-3 455 TZS?KI. é:lw feldspar grains from W20 sec. 20, T27N R1W well tag AES388
Tt T 1) S 1 Ne \ é\} ) unit QCo w21 sec. 22, T27N R1W well tag AHB457
. ‘
wao__ N I ) r \ ) W22 sec. 20, T27N R1W internal no. 52421
0 = ye \ _ sample_ylelde_d no ) ) sec. 13 bgdrock_ samp_le for
-1 L0 ' 1 PORT [ \ $ GD8  fossils® stratigraphic ——  microfossils  Emss  8-A-702 570 "2 biostratigraphic W23 sec. 22, T27N R1W well tag BBB314
ac ’ I \ e | O constraint T2INRZW 2 nalysis ;
T G © 7,00 ) \ y | (/ Y W24 sec. 24, T27TN R2W internal number 44634
=2 SR LUDLOW owe a5 A
TL5 ‘- ' I Ludlowe /1 Yy Hansville O DAMS e 28 W25 sec. 20, T27N RIW well tag AHBA477
© / N N\ . - . , N .
\ ( _ géﬂ | UPLIFT I / T W S GD9  AMS! >45 ka* -25.2 organics Qcw 003731 176 To7n Riw  Organics in paleosol W26 sec. 24, T27N R2W well tag AKA933
o I n y o ! n \ AN o
o 4510202°52’L°,0" R2W R1W 50'00" Qgdp \Ogo 47'30" Qgd 122°45 0?)r 4774500 |\ l ‘n \ e W27 sec. 24, T27TN R2W well tag AKA981
P °45'00" D-AMS sec. 30 peat layer in non-
1 1 5 fl
GD10  AMS! 49,053 +470 yr BP® -47.6 peat Qco 003733 160 T27NRIW glacial gravel deposit W28 sec. 22, T27TN R1IW well tag ALS046
W29 sec. 22, T27N R1W well tag ACWO035
+ - i i W30 sec. 22, T27N R1W well tag AKS820
- o GDIL  AMS! 113 +31 yr BP 18.0 wood Qls D-AMS 1 sec. 36, tllte_d stump, par_tlally g
Lambert conformal conic projection SCALE 1:24,000 0.269-0.012 ka 004467 T27N R2W  buried by landslide w31 sec. 27, T27N R1W well tag AAB949
North American Datum of 1927; to place on North American Datum of 1983, 1 05 0 1 MILE [<7IEFFERSO O le vielded bedrock e f W32 sec. 27, T27N R1W internal no. 44389
move the projection lines approximately 20 meters north and 96 meters ? e e B e B e B * EN g . 7T L ! N ey TNE et - sample y1€lced no €arock sample for
cast as sh (I))W r{ by crosshair Eg rmer ti cksy 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET F e & GD12  fossils® stratigraphic ——  microfossils  Ema  29-A-992 20 T;;KI gez'w biostratigraphic w33 sec. 29, T27N R1W well tag BBP671
y of ) H == I— ——— ——— ] SRR &) constraint analysis w34 sec. 25, T27N R2W internal no. 276393
Base map from scanned and rectified U.S. Geological Survey 1 0.5 0 1 KILOMETER ) .
Quilcene 7.5-minute quadrangle, 1953 = . . . —— . ! 1634 ) late Eocene-early W35 sec. 29, T27N R1W internal no. 48970
Shaded relief generated from a lidar bare-earth digital elevation model (available contourinterval 20 feet Ty & Fa GD13 fossil®  late Eocene- - fossil Emoa  29-A-993 20 Sec. 36, \riocene nautilus fossil W36 sec. 28, T27N R1W internal no. 49864
from Puget Sound Lidar Consortium, http://pugetsoundlidar.ess.washington.edu); J JE Souiidtix {’u early Miocene T2INRZW - Atiria angustata W37 sec. 29, T27N R1IW internal no. 48451
sun azimuth 340°; sun angle 60°; vertical exaggeration 0.8 depth contours in feet—datum is mean lower low water g 50 $ @ﬁi;“ f; W38 sec. 25, T27N R2W well tag AAB848
ul 5 Lindsays Beach tephra
GIS by Trevor A, Contreras and Annette |, Patton This geologic map was funded in part by the =1 - (Birdse};/e 1976b) P W39 sec. 29, T27N R1W well tag ABE811
Digital cartography by lan J. Hubert and Anne C. Olson . - - - . g PO ARGy .
Editing and production by Jaretta M. Roloff, Jessica L. Czajkowski, and U.S. Geological Survey National Cooperative Geologic Mapping Program. APPROKIMATE MEAN S fcﬁ, GD14  tephra? 100-200 Ka L tephra Qcw 9-660-C 240 T25§(Iij :;zl,w gorrelitekd vtvntr;]the . W40 sec. 31, T27N R1IW internal no. 52223
Alexander N. Steely PECLINATION, 2014 AN ARG Efor wat sec. 36, T27N RIW well tag AHH178
5; ?n :Z/{ microprobe data w42 sec. 35, T27N R1W well tag AGS203
Research supported by the U.S. Geological Survey, National Cooperative e KTSAPCD W43 sec. 31, T27N R1IW well tag ABP913
Geologic Mapping Program, under USGS award number G13AC00173. cedar roots in growth
The views and conclusions contained in this document are those of the oDI5  AMS! 370 +24 yr BP P wood Qls D-AMS g sec. 31,  position, partially W44 sec. 35, T27N R1W well tag AHL410
authors and should not be interpreted as necessarily representing the \ 0.500-0.319 ka : 003734 T27N RIW  buried by possible W45 sec. 36, T27N R1W well tag ABZ693
official policies, either expressed or implied, of the U.S. Government. DOse o landslide W46 sec. 31, T27N RIW well tag AKAQ37
Wayy; adison )
//’Ds ///f\\‘ . sample yielded no ' - sec. 36 bedrock sample for W47 sec. 35, T27N R1IW internal no. 583881

A , ///‘;/ \\\ Rpr}:Madison GD16  fossils stratigraphic - microfossils ~ Em2a  26-A-955-A 20 T27I\i RZ’W blosltra_tlgraphlc W48 sec. 36, T27N R1W well tag ABP935

SOUTH A R constraint analysis wag sec. 31, T27N R1W well tag AEJ752
NORTH 0 ) . D-AMS sec. 6, organics from silt and W50 sec. 32, T27N R1W well tag ABC155

f 4 / 1 4 ~ -0, ! .92, g
1000 — <— DABOB BAY FAULT ZONE —> 1000 \ ‘; GD17  AMS >45 ka 303 organics  QCw (53735 25 T26NRIW  sand in beach bluff WL oo 32 T27N RIW well tag AFEEES

7] B SEA}TTLE soN W52 .32, T27N R1IW Il tag AEE041

= = \ AR { sec. 32, well tag

— @ o o < - g ! aras ( 3 _ . ) sec. 3, OSL sample of quartz
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