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BOW AND ALGER 7.5-MINUTE QUADRANGLES, WASHINGTON 35

metagraywacke textural zone 3 of Blake and others
(1967). Conversely, the slaty to phyllitic metasand-
stones, metasiltstones, and lesser metapelites of the HH
(unit Jhmcy) on Butler Hill have compositions compara-
ble to the Shuksan nappe phyllites and semischistose me-
tasandstones but differ texturally in several respects.
Poor recrystallization of the HH metasedimentary rocks
on Butler Hill is reflected in the predominantly fine grain
size of the metamorphic minerals, good preservation of
original clastic grain outlines, including angularity, and
the preservation of the original cryptocrystalline matrix.
Additionally, these rocks lack segregation layering;
commonly they have only a slaty appearance, and folia-
tion is locally transverse to bedding. Truncated grains
and other features suggest a pressure solution cleavage
locally. This fabric corresponds to the metagraywacke
textural zone 2 of Blake and others (1967).

schematic cross sections

C Present geography and

g~ Other distinct textural differences exist between the
m,mh regionally recognized foliated appearance of the well-
x W recrystallized Shuksan Greenschist and the HH metaba-
g 2 saltic and metagabbroic greenstones of the study area.
2 m Regionally, Shuksan Greenschist (metabasalt) rarely dis-
£ K plays primary structures such as pillows, is characteristi-

cally strongly granoblastic and foliated or schistose, and
is thus classified as a greenschist (for example, Tabor
and others, 1994). In contrast, the greenstones of the HH
commonly show primary igneous outcrop structures
such as pillows and pillow breccia and display a strong
penetrative P-foliation only near the thrust with the un-
derlying Easton suite. (See Fig. 14 for P-foliation and
Riedel shear structures.)

Microscopically, the HH greenstones are broken by
heterogeneous, few-millimeters-thick, fine-grained
mylonitic Riedel R1, R2, and Y shear zones (see, for ex-
ample, Fig. 14 and Plate 3, cross sections A-D
explanations) or by weakly to moderately foliated S sur-
faces adjacent to C surfaces. Primary igneous textures
and mostly static metamorphic minerals are preserved in
the massive to weakly foliated lensoidal zones between
the crossing mylonitic zones. These structures differ dra-
matically from those in greenschists mapped in the
Shuksan nappe. The strongly foliated greenschist bodies
have been convincingly shown to reside within a primary
Easton suite stratigraphy (for example, Haugerud and
others, 1981). For example, the S1 in the greenschists
parallels the S1-bedding surface in nearby metasedimen-
tary rocks and the interlayered greenschists can be traced
semicontinuously to continuously along strike (Street-
Martin, 1981). Similarly, tuffaceous greenschists inter-
layered with semischist on Chuckanut Mountain (this
study and Gallagher, 1986) and Anderson Mountain
(Fig. 3, loc. 41H) are a few to tens of meters thick and
contain a strong, well-recrystallized, granoblastic
synmetamorphic S1 foliation with metamorphic segrega-
tions and crenulations. The greenschist body on
Chuckanut Mountain (Fig. 5, locs. 29, 28,31, 33, 34, 35)
has (1) a distinct S1 fabric and can be traced along the S1
strike, suggesting a localized semicontinuous primary
stratigraphy on Chuckanut Mountain, and (2) S1 and L2
crenulations that parallel the fabric in the adjacent Shuk-
san nappe metasediments such as the semischist of
Mount Josephine (also unlike HH metavolcanic bodies).

Textural and metamorphic-assemblage differences
provide evidence for a metamorphic discontinuity be-
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Figure 11. Schematic block diagrams showing (A) mid-Cretaceous thrusting of the Helena~Haystack mélange over the Shuksan nappe, (B) Tertiary disjointing of the thrust stratigraphy via

high-angle fauiting across the study area and juxtaposition of different mid-Cretaceous structural levels, and (C) present geography. Regional, through-going master faults (for example, Y in Fig.
14, block diagram viewed from a map perspective) and subsidiary transverse faults (R1 and R2, Fig. 14, block diagram viewed as a map perspective) structurally controlled deposition of syntec-
tonic sediments such as the Chuckanut Formation. Localized en echelon foiding of these Tertiary sediments reflects continued shear and compression of the basin. Thin-skinned thrusting of the

Tertiary sediments may be important in basin evolution (R. A. Haugerud, USGS, oral commun., 1997; Dragovich and others, 1997a; England and Calon, 1991).
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Appendix 2. Selected radiocarbon ages from previous studies

Easterbrook’s (1966) data have the laboratory indicated by the prefix before the sample number: |, Isotopes, Inc.; W, U.S. Geological Survey; UW, University of Washington. Pessl and others
(1989) 14C age data: *, indicates dates on sample splits from different laboratories; USGS, U.S. Geological Survey laboratory; B, Beta Analytical Laboratory; NA, not applicable. Uncalib. 14C age,
inyrB.P.; 4C age, 800 yr was subtracted to compensate for marine reservoir effect in shells. Our Quarternary subunits are further defined in Appendix 3 (for example, gmdc, Everson glacioma-

(49

rine drift clay unit; trans, transitional beds). Sample altitudes are given in the original reported unit.

Sample Location relative | General geologic setting Uncal. 4C age;
(lab ID no.) to study area and altitude Remarks (other studies) dated material 14C age Reference | Notes
Older Alluvium (lahar deposits; unit Qoa)
Ch lin bl Maximum age of Qoa in the study area,
Skagit Valley arcoa’ I green-b ue Charcoal closely predates influx of - although close correspondence of age with
. clayey silt overlain by sandy N o . 1,790%75; Pessl and . . . .
Sk-D (1 mi SE of lahar forming low (12 m Glacier Peak dacitic debris probably charcoal: NA others major Glacier Peak lahar inundation
(USGS-866) Sterling Hill; he; ;r) t(;rm g al ‘:lv Jower associated with volcanic activity at minimum ; e (1989) upvalley suggested to Beget (1981) that
Fig. 3, site 3) Skg it I?ace_ l(i' tg de 13 Glacier Peak (Beget, 1981, 1982). & age closely approximates Qoa lahar-runout
agit River; altitude 15 m. age in lower Skagit Valley.
Everson Interstade beach deposits, undivided (unit Qgomee)
In situ marine shells in 12,740+ 150%
oxidized coarse sand and , 7140+ 5 11,940£150* Suggests uplift by mostly isostatic
(B tSJ-{}H?) (I{(;pez. Iss\lgndf small-pebble gravel with See SI-A below shells 11,680+70%; stéll;?d emergence, essentially complete by
ht Ser§-1234) B8 m; drano1 ) associated shell hash: ee e 12,480+70%; |intraformational (1989) about 12,000 yr B.P. in San Juan Islands.
qu 81¢) | overlies fossiliferous marine shells age (See unit Qgome in text.)
stony silt and clay.
S7h251w 1,213?: Emergence deposit(?). Unit generally
UW-9779 . 'dml 1 composed of sand or gravel overlying 12.6204130: 11,820£130; | Dethier and
B 7_3065) (q;.)la ?glog;’l Altitude 107 ft Everson marine deposits or till and locally ’sheﬁs~ * |intraformational others Possible beach deposit
) :v (:‘: of th ! overlain by eolian deposits; 1 to 27 ft age (1996)
Bow ‘;ua drancgle) thick (Dethier and others, 1996).
Shaw Island Emergence deposit generally composed of
UW-9790 7.5-minute sand or gravel overlying Everson marine 12.320490: 11,520+90; Dethier and
(B-73066) quadrangle (about | Altitude 40 ft deposits or till and locally overlain by ,shellws ’ |intraformational others Probable beach deposit
20 mi west of the eolian deposits; 1 to 27 ft thick (Dethier age (1996)
Bow quadrangle) and others, 1996).
Davis Bay on Emergence deposit generally composed of
sand or gravel overlying Everson marine . .
Shaw Island . . . . 11,940+150; | Dethier and
DW-127b (19 mi WSW of the | Altitude 1 ft deppsns or t1'11 and locally oycr?am by 12,740150; intraformational others Probable beach deposit
(B-1717) eolian deposits; 1 to 27 ft thick; sample shells
SW corner of . . age (1996)
Bow quadrangle) from fine gravel or coarse sand (Dethier
and others, 1996).
Marine shells in sand and
gravel lenses (beach 13,5154 140"
. o : A 3,515+ ; N
SK-E B.lg L ake depolsu‘), oYerly ing shel.I Beach deposit(?). Records isostatic hell 12’715i142. Pessl and
(7 mi directly S | bearing marine silt and fine . . sheils 12,380+70%;
(USGS-1235) . . emergence of land sometime after marine . . others
(Beta-1322) of SE comner of | sand; overlain by laminated sedimentation 13,180+70%; |intraformational (1989)
Bow quadrangle) | sand and silt with peat lenses : shells age
and gastropod shells; altitude
23 m.

§-86 1LJ0OdHY 114 NHdO



Sample Location relative | General geologic setting Uncal. ¥C age;
(lab ID no.) to study area and altitude Remarks (other studies) dated material 14C age Reference | Notes
Mount Vernon Marine shells in oxidized .
12,350170%; » .
SK-C (4 mi south of ) sand and gravel overlying Shells date beach to intertidal deposit shells 1111”}?)?)(?173(())):‘ Pessl and tslfe unlllt S)%Ogts, 1S(t)mmlc te mfrgtince th?;
(USGS-1236) | Sterling Hill and | compact blocky-weathering e ciated Wit isostatic emoTae . v |intraformational|  Others il Submarine ontuach onit and thu.
(Beta 1321) the Alger silty clay diamicton; altitude associated wi gence. 12,500+130%; |intraformationa (1989) possible submarine outwash unit, and thus
quadrangle) 23 m. shells age date may be pre-emergence.
Everson Interstade glacial marine drift, undivided (unit Qgdme)(units gmdg and gmdc, Plate 2, cross sections E-G, and Fig. 7)
. . 10,370+300;
Bellingham (9.2 mi ’ A
1-1035 north of Bow Glaciomarine drift . wood; NA Easterbrook
intraformational (1966b)
quadrangle) age
Nooksack R. Fluvial Deming Sand of 11’64352 75; Easterbrook
W-940 (12.1 mi north of | Easterbrook (for example, Within glaciomarine sequence . peat; NA
Al intraformational (1966b)
ger quadrangle) | 1962) age
Bellingham (7.2 mi <n. 10,860+350;
W-996 north of Bow Glaciomarine drift 11,6604:350; intraformational Easterbrook
shells (1966b)
quadrangle) age
11,800+400;
Nooksack R. ! N
1-1037 (12.1 mi north of Glaciomarine drift . wood; NA Easterbrook
intraformational (1966b)
Alger quadrangle) age
Penn Cove,
Whidbey Island +240- 11,050+240;
I-1448 (20.3 mi SSW of Glaciomarine drift 11,850£240; intraformational Easterbrook
shells (1966b)
SW corner of age
Bow quadrangle
Sucia Island .
1-1471 (19.8 mi WNW of Glaciomarine drift 12,000+450; in:rla’?o(i?x;ta?f(?r;al Easterbrook
NW corner of shells age (1966b)
Bow quadrangle) g
. . Deming Sand near Bellingham and west of
a OB;’ li?ihitmh of 12’09‘2:“? o0; Easterbrook the fluvial (terrestrial) type section may be
Ww-984 NW com(e)r of Within glaciomarine sequence intrafgrm%;t onal NA (1966b) correlative with submarine outwash
Bow d le) age mapped elsewhere (for example unit
quadrangle £ Qgome of this study).
N tip of San Juan .
i Island (29.2 mi o 12,1604290, |, 11360290, | b e rbrook
-1470 Glaciomarine drift intraformational
west of shells age (1966b)
Bow quadrangle) e
S tip of San Juan
Island (22.5 mi . 11,550+330;
11469 WSW of SW Glaciomarine drift 12,350£330; ;1 raformational | E2Sterbrook
shells (1966b)
corner of age
Bow quadrangle)
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Sample Location relative | General geologic setting Uncal. 14C age;
(lab ID no.) to study area and altitude Remarks (other studies) dated material MC age Reference | Notes
Orcas Island .
1-969 (19.4 mi west of Glaciomarine drift 12,350+400; in:rla’;srglia?:r;al Easterbrook
NW corner of shells (1966b)
age
Bow quadrangle)
Point Partridge,
Whidbey Island . 11,735+300;
11079 | (22.8 mi SW of Glaciomarine drift 125358300 raformationat | EASIerbrook
shells (1966b)
SW corner of age
Bow quadrangle)
SW Orcas Island . 11,800£190;
1-1881 (21.9 mi W of Glaciomarine drift 12,600£190; intraformational Easterbrook
shells (1966b)
Bow quadrangle) age
Nooksack River
E of Deming . 12,1704280; i
1-1447 (11 miN Glaciomarine drift 12,970230; intraformational Easterbrook
shells (1966b)
of NE top of age
Alger quadrangle)
Penn Cove,
Whidbey Island . 12,210£170; )
UW-32 (20.9 mi SSW of Glaciomarine drift 13,010£170; intraformational Easterbrook
shells (1966b)
SW corner of age
Bow quadrangle)
Everson Interstade glaciomarine clays (unit Qgdme; unit gmdc, Plate 3, cross sections E~G, and Fig. 7)
In-situ marine shells in
Whidbey Island | sandy silt which overlies : . +145-
I-A (11 mi S and 9 mi | compact massive stony g:(;l;fci?;iizgazlllszzciyzf;grvxgtgill stage 13,595+145; inirza,go 2;’;;:6211 stthSIe?:d Distal marine sedimentation (this study)
(Beta-1716) | E of SW corner of | silt-clay; underlies oxidized . . y stag shells (also see Domack, 1982, 1983, 1984).
of isostatic emergence. age (1989)
Bow quadrangle) | pebble- cobble gravel;
altitude 1-2 m.
Kiket Island
i (2.2 mi E and . . : Shells date shallow (<10 m) marine . 12,065110; Pessl and
(B(jﬁlgl 5) 5.2 mi S of SW ?)/:rtrrlin?nShzg)snm;ﬁ:gi}:: ts(;:lt sedimentation during Vashon recession Iz’zgzﬁ; 10; intraformational others Distal marine sedimentation (this study)
corner of ying Y : (Pessl and others, 1989). age (1989)
Bow quadrangle)
Marysville Marine shells at base of . . .
SN-A | (31 midirectly S of | laminated silt and clay that | SIS occur in tidal-flat or estuarine 13,300455; |, 12500%355; | Pessland | N
. sediments and record shallow marine intraformational others Distal marine sedimentation (this study)
(USGS-808) SE corner of unconformably overlies sedimentation durine Vashon recession shells age (1989)
Bow quadrangle) | Vashon till; altitude 12 m. £ ’ £
gﬁgn:iﬂl;b:;i? ii%ossiilt tcc}:;lr; ci:fiiligel((i)cbzﬂ Probable deposition distal to the ice front;
False Bay, southern pods and lenses of gravel; beds massive to ::f;l;f;?g{;ﬁ:{ggo(g:gglgigz;lts such
San Juan Island | Fine to medium sand or silty | locally cross-stratified; 1 to 27 ft thick; . 11,8504100; | Dethier and . . e
DW-83c . . . . 12,650+100; |. . Uppermost stratigraphic position probably
(Beta-73072 (25.7 mi WSW of | sand overlying gravel; unconformably overlies other marine shells intraformational others analogous to unit gmde of this study
) SW corner of altitude 43 ft . diamicton, till, and undifferentiated age (1996) 2 c !

Bow quadrangle)

deposits and can be differentiated from
these units by lack of clasts (Dethier and
others, 1996).

which is composed mostly of fine
sediment (Fig. 7; Plate 3, cross sections
E-G).
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Sample Location relative | General geologic setting Uncal. 4C age;
(lab ID no.) to study area and altitude Remarks (other studies) dated material 14C age Reference | Notes
Marine. subtidal depos.i ¢ chara(ftefized by Probable deposition distal to the ice frong;
sand, silty sand, and silt containing local . X . N
. . . overlies more ice-proximal deposits such
Friday Harbor pods and lenses of gravel; beds massive to as marine diamicton (dropstones)
DW-58 7.5-minute locally cross-stratified; 1 to 27 ft thick; 12.640+210: 11,840£210; Dethier and Unpermost stratigraphic position. robabl
quadrangle Altitude 150 ft unconformably overlies other marine o ST lintraformational others pp 1graphic post p y
(B-73071) L . . . shell analogous to unit gmdc of this study,
(W of SW corner of diamicton, till, and undifferentiated age (1996) which is composed mostly of fine
Bow quadrangle) deposits and can be differentiated from . np A y .
. e . sediment (Fig. 7; Plate 3, cross sections
these units by lack of clasts (Dethier and E-G)
others, 1996). e
Marine subtidal deposit characterized by " . . i
NW of Mt. Altitude 11 ft; near sand, silty sand, and silt containing local g:ro?;blenfsfeoiséz?tggrts;lt (c)léhzslictz gg;:’
Finlayson on the | UW-9795, -9798, -9799 of pods and lenses of gravel; beds massive to 12.600+80: as ?na:ine diamic t(r))n (drops tonI:a 5)
DW-21 southernmost Shaw (1972) and W-1214 of | locally cross-stratified; 1 to 27 ft thick; AR Dethier and . . pstones).
- ) . . shells; . Uppermost stratigraphic position probably
(B-73069) portion of San Juan | Easterbrook (1969). unconformably overlies other marine intraformational 11,800+80; others analo to unit amdc of this stud
Island (22.7 mi W | Easterbrook reported an age | diamicton, till, and undifferentiated ase (1996) whi hg(imsogluoseg m ¢ i1y of fine ¥
of SW corner of | of 12.35 +12.35 yr B.P. deposits and can be differentiated from g d'cmerftc(Fi p 7. Pl th3 ycross section
Bow quadrangle) | (I-1469) for shell. these units by lack of clasts (Dethier and sedi g. 7; Plate 3, ec
others, 1996). E-G).
Marine subtidal deposit(?). General
marine subtidal deposits characterized by Probable deposition distal to the ice front;
Shaw Island sand, silty sand, and silt containing local overlies more ice proximal deposits such
wadranele: San pods and lenses of gravel; beds massive to 11.800£380: | Dethier and | marine diamicton (dropstones).
UW-9778 4 £1C; . locally cross-stratified; 1 to 27 ft thick; 12,600£380; |, o Uppermost stratigraphic position probably
Juan Island 50 fi
(B-73064) (Ng(z;l:nis\;nof Altitude 1 t unconformably overlies other marine shells 1ntrafo;rr;atlonal ?flglggs) analogous to unit gmdc of this study,
Bow quadrangle) diamicton, till, and undifferentiated g which is composed mostly of fine
4 J deposits and can be differentiated from sediment (Fig. 7; Plate 3, cross sections
these units by lack of clasts (Dethier and E-G).
others, 1996).
11.700 +100: Basal peat probably closely dates onset of
) Bay View Ridge . Peat deposit overlying siity clay (unit ’ U Siegfried | terrestrial conditions and isostatic
USGS-342 (Fig. 3, site 2) Basal peat altitude 148 ft gmdc; Fig. 7, Plate 3, cross sections E-G). | peat; NA 1979 emergence on the basis of other wood and
minimum age . .
shell ages in the study area and regionally.
Rigg (1958);
age reported
Basal peat at 27.2 ft depth; by Rubin
. p and
Thomas Lake; bog altitude about 320 ft Alexander | Underlying clay is unit Qgome (unit gmde
SW1/4 sec, 31, | (@bout 27 ftto basal peat (1958); | on Fig. 7 and Plate 3, cross sections E-G)
T36N. R5E 3 "N sample), thus sample altitude | Sphagnum, wood, muck, and hypnum with | 12,900 £330; i on rig. a‘n ale 3, Cross sec S &
W-398 , (3 mi bout 290 fi 50 f 1 o : 1 . . ) Matthews | (this study; Dragovich and Grisamer, in
of Sedro-Woolley | 2 out t or about t ocal pumicite (Rigg, 1958); peat body is peat; NA and others ress); age and altitude suggest that the
. Y | below our probable 21 to 32 ft deep. minimum age p » age 2 88 .
and 1.25 mi E of . RS . (1970) and | date approximates the onset of terrestrial
Al glaciomarine limit altitude in : . It . -
ger quadrangle) the study area directly to the Siegfried | conditions after isostatic rebound.
(1978)
west. discuss
the age
significance
Nooksack River .
44A-2 W of Deming Glaciomarine sandy silt and clay overlying : 1’2110(());30’ Dragovich
(12.7 mi directly N | Altitude 280 ft . . i NA and others
(B-099698) of NE corner of probable Vashon till. intraformational (1997d)
age
Alger quadrangle)
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Sample Location relative | General geologic setting Uncal. “C age;
(lab ID no.) to study area and altitude Remarks (other studies) dated material MC age Reference | Notes
Nooksack River -~
44A-1 W of Deming Glaciomarine sandy silt and clay overlying 1 l’gv%)?);{ o Dragovich
(B-099697) (12.7 mi directly | Altitude 280 ft robable Vashon till intraforma’t onal NA and others
N of NE comer of P : - (1997d)
Alger quadrangle) &
Everson Interstade Marine Qutwash (unit Qgome)
Marine outwash consisting of gravel and
1 mi S of Friday sand, matrix-supported gravel and Unit generally overlain by marine
Harbor on San Juan . - sand-rich diamicton, and lenses and beds . 12,440170; Dethier and | diamicton and underlain by till or
(l;)- %'9175 1 Island (22.5 mi ::gtcu::rsseo;;tl’lime gravel of pebbly silt; generally well stratified 13’82}?6 (i;_-s’)(), intraformational others undifferentiated diamicton consistent with
directly W of with mostly south-dipping cross-beds age (1996) our findings (Fig. 7; Plate 3, cross sections
Bow quadrangle) extending 33-165 ft downdip; local E-G)
collapse features; 16 to 200+ ft thick
Everson Interstade glaciomarine diamicton (unit Qgdme; unit gmdg, Plate 3, cross sections E-G, and Fig. 7)
Marine diamicton and well-sorted pebbly Diamicts same sedimentary facies as gmdd
San Juan Island silt with sparse boulders; lenses and layers on Fig 7 and Plate 3, cross sections E-G.
1 mi SW of Frida of silt, sand and gravel; overlies marine Note similar stratigraphic sequence in the
4 . N . outwash or till and overlain by gravelly . 12,250+370; | Dethier and | San Juan Islands as documented by
D+W-30 Harbor (24.1 mi | Marine diamicton; . . X 13,050%370; 1. X R
N X emergence deposits or marine subtidal intraformational others Dethier and others (1996)(see Remarks)—
(B-73071) directly W of altitude 92 ft its: 1 to 27 ft thick to locally 50 fi shells 1996 Thi
SW corner of depos:ts, to 27 ft t‘hlc to locally 5 t age (1996) gmdc over gmdd over Qgome. his
Bow quadrangle) thick; below 200 altitude (glaciomarine sequence probably reflects proximal to
q g limit) in the area (Dethier and others, distal sedimentary facies for an area
1996) during recession of the Puget lobe.
San Juan Island gg;?g& g ]uxfut&er;]lzri:)ni Marine diamicton and well-sorted pebbly Diamicts same sedimentary facies as gmdd
1 mi W of submarine outwash an)cll silt with sparse boulders; lenses and layers on Fig 7 and Plate 3, cross sections E-G.
Cattle Point on overlain by estuarine denosits of silt, sand and gravel; overlies marine Note similar stratigraphic sequence in the
Y . p outwash or till and overlain by gravelly . 12,200+150; | Dethier and | San Juan Islands as documented by
DW-14 southernmost San | and emergence deposits; X K . 13,000+150; |. N . .
emergence deposits or marine subtidal intraformational others Dethier and others (1996)(see Remarks)—
(B-73068) Juan Island probably near W-1214 of d its: 1 to 27 ft thick to locally 50 f shells 1996 q d Thi
(21.9 mi WSW of | Easterbrook (1969) who eposits; 1 to 27 ft thick to locally 50 1t age (1996) | gmdc over gmdd over Qgome. This
SW corner of reported an age of 12.35 thick; below 200 altitude (glaciomarine sequence probably reflects proximal to
Bow quadrangle) +(§) 33 yr B.P “’21_1 469). for limit) in the are (Dethier and others, distal sedimentary facies for an area
1 g hells yrB.E 1996). during recession of the Puget lobe.
San Juan Island Marine diamicton and well-sorted pebbly Diamicts same sedimentary facies as gmdd
1 'mi W of silt with sparse boulders; lenses and layers on Fig 7 and Plate 3, cross sections E-G.
Cattle Point on Altitude 150 ft; marine of silt, sand and gravel; overlies marine Dethier and Note similar stratigraphic sequence in the
UW-9778 southernmost San diamicton underlain by outwash or till and overlain by gravelly 12.800+100: 12,000+£100; others San Juan Islands as documented by
submarine outwash and emergence deposits or marine subtidal Uo7 tintraformational . Dethier and others (1996)(see Remarks)—
(B-73067) Juan Island shells (1996) .
. overlain by estuarine deposits | deposits; 1 to 27 ft thick to locally 50 ft age " gmdc over gmdd over Qgome. This
(21.9 mi WSW of . hick: b 16 laci . Shaw (1972) bably refl imal
SW corner of and emergence deposits. thick; t elow 200 a tltur?e (glaciomarine sequence probably re .ects proximal to
Bow quadrangle) limit) in the area (Dethier and others, distal sedimentary facies for an area
4 £ 1996). during recession of the Puget lobe.
Fresh- to brackish-water
Lopez Island gastropods in silty sand ‘fm'h Marine and nonmarine shells have . 12,005+225; Pessl and | Age, altitude, and stratigraphic relations
SI-A 19 mi SW of sparse, scattered pebbles; lanDi h her d 12,885+225; |. P ional h data imoly i . £ the S
(Beta-1723) (19 mi 0 overlies fossiliferous, marine f)ver agpmg ages that together date shells intratformationa others ata 1mpl y 1sostatic emergence of the San
Bow quadrangle) sand and gravel no teé below: isostatic emergence of land. age (1989) Juans prior to the study area. (See text.)
altitude 1 m.
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Sample
(1ab ID no.)

Location relative
to study area

General geologic setting
and altitude

Remarks (other studies)

Uncal. 14C

age;

dated material

14C age

Reference

Notes

Olympia nonglacial interval ages

(units pf and trans, Plate 3, cross sections E-G, and Fig. 7) and Older Gl

aciations (u

1its ot, oot, and 00, Pl

ate 3, cross sections E-G)

Logs with associated peat in
silt and fine sand;
unconformably overlain by
gray friable till; underlain by

Wood and associated peat dates a

SK-A @ m‘?ga:t?;tzss mi 2 (25-30 m) thick sequence | pre-Vashon nonglacial(?) interval, perhaps 28’591(5);1_’035’ Pessl and
(Beta-1320) | S of W corne:r of of cross-bedded medium- to | correlative with the Olympia nonglacial in traformz;tional NA others
- Bow quadrangle) well-sorted medium to coarse | sediments (Armstrong and others, 1965; age (1989)
sand, which is underlain in Easterbrook, 1969)
turn by subhorizontally
bedded iron-stained
pebble-cobble gravel.
Peat and wood in gray-blue,
organic-rich silt and fine Wood and associated peat date a
SK-F 3miEand | mi S | sand overlain by oxidized nonglacial interval, perhaps correlative 25 5004350: Pesst and
(USGS-117) of SE corner of | sand with minor silt; with the Olympia nonglacial interval ’ wogd r NA others
Alger quadrangle | underlain by oxidized sand (Armstrong and others, 1965; Easterbrook, (1989)
and gravel with prominent 1969).
west-dipping cross-beds.
Wood at top of massive
. sandy pebble gravel with .
SN-C S ter?i:xngl fli?lfan d local lenses and interbeds of | Wood probably dated coarse grained 39’78&/%%)31"]00, Pess! and
coarse sand and gravel with | fluvial facies of Olympia nonglacial . ’ NA others
(USGS-770) | Alger quadrangle . . . intraformational 1989)
(Fig. 3, site 3) local sﬂt., clay, and fine §and sediments. age (
beds (Minard, 1985); altitude
15 m.
Altitude 14 m; peat
Norman (20 mi mte;bedd(i:d.wnh Sl!t and Marine diamicton beneath dated peat- 1.000: " Pessl and
SN-B directly S of sand overlying marine bearing bed probably is deposit of the U peat; cssl an Outcroppings of pre-Vashon glacial
(USGS-771) | Sterling Hill and shell-bearing pebbly mud Possession Drift (Easterbrook and others minimam NA others deposits south of the study area
(Minard, 1985). Dated beds | formational age (1989) :

Alger quadrangle)

overlain by Vashon till and
recessional outwash.

1967).
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