MAPPING OF MAJOR LATEST PLEISTOCENE TO HOLOCENE ERUPTIVE EPISODES FROM THE GLACIER PEAK VOLCANO, WASHINGTON—A RECORD OF LAHARIC INUNDATION OF THE PUGET LOWLANDS FROM DARRINGTON TO THE PUGET SOUND

° ° ° ° ° ° ° ° ° ° ° . "
2z Benjamin W. Stanton and Joe D. Dragovich, Washington Department of Natural Resouces, Division of Geology and Earth Resources, 1111 Washington St SE, Olympia, WA 98504-7007, benjamns I (@yahoo.com and joe.dragovich(@dnrwa.gov &___@
. o Bellingham e Bavia K. Norman- State Geologit
g@j‘& SeeFigvzii‘TCOM --------------------- Volcanic hazards 1n the Pacific Northwest are typically associated with more visible stratovolcanoes, such as Mount Rainier. Glacier Peak, a North Cascade dacitic stratovolcano near Darrington, Washington, has produced at least three large eruptive episodes
: @j e since the culmination of the last continental glaciation with each episode likely lasting a few hundred years. Data from recent detailed geologic mapping, new “C ages, stratigraphic relations, clast petrographic analyses, geochemical analyses, and laharic
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sand composition indicate that three large eruptive episodes occurred in the latest Pleistocene and Holocene—the information refines and expands on the pioneering work of Beget (1981). These voluminous events traveled up to 135 km downvalley of the

il ey s edifice and reached the Puget Sound via the ancient Skagit and Stillaguamish deltas. Glacier Peak has erupted dacite of similar composition throughout 1ts history. Hypersthene-hornblende-(augite)-phyric vesicular lahar clasts found from Glacier Peak to La
SNOHMISH T - Conner, Washington have similar geochemistry to dacite flows sampled on the volcano. Radiocarbon dating of the White Chuck assemblage shows an eruptive episode of ~11,900 yrs B.P. This implies ice occupation during part of the White Chuck event and 1s
AV further supported by mapped deposits of the White Chuck assemblage that directly overlie recessional outwash along high inset terraces. Charcoal obtained from the Kennedy Creek assemblage yielded '“C ages of ~5,000 yrs B.P. Near La Conner, Washington,
0 1A /;;jf the Kennedy Creek lahar runout 1s locally interbedded with mid-Holocene estuarine and deltaic sediments of the Skagit delta. The Chocolate Creek assemblage yielded many '“C ages of ~1,800 yrs B.P. This assemblage occurs as the lowest and most inset lahar
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- s | 1 terrace near Darrington. Log-bearing flood deposits near Padilla Bay are 120 km from the edifice and contain dacitic sands and silts. This may be the most distal deposit of the Chocolate Creek complex. Many cities downvalley of Glacier Peak are built on

crey shariod arca (Figare 3. The srrovs depictthe river terraces comprised of lahar, lahar runout (hyperconcentrated flood deposits) and volcanic alluvium. Although Glacier Peak is generally not visible from urban areas, it is an active volcano that periodically erupts in an explosive manner. This could affect
several downstream communities and disrupt Interstate 5.

paths of Glacier Peak lahars and lahar runout that Figure 18. Glacier Peak edifice as viewed aerially from the north.

inundated the Skagit and Stillaguamish River valleys.
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B rocks of the Chilliwack group B'
TN e SSW NNE
City of Darrington 700 charcoal sample yielded 700 F 7 S 1 . l h . 11 kn Gl . P k 1 . bl . h K= 1000 BP (B f P
A A radiocarbon age of —| 5 igure 7. Simple timeline showing a own Glacier Peak volcanic assemblages since the present. K= yr BP (Before Present)
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vertical exaggeration 50x vertical exaggeration 50x KCA L CCA SGA YL
—48°00 122°30 Qg 122°00 Figure 4. Cross Section A-A' was constructed using Snohomish Figure 5. Cross-section B- B' shows the relationship of inset terraces along the Sauk River and also

County Public Works geotechnical data (collected in February,
2003), thin section analysis of mounted sand samples from
selected intervals in all three borings, and radiocarbon dates
obtained from five samples.

illustrates ice blockage during the eruption of the White Chuck Assemblage.
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220 V N Figure 8. Sample site locations of dacite clasts or tephra deposits Figure 9. Geochemical data for dacite clasts and dacite flows from multiple geologic Figure 10. This graph compares the calendric ages of samples from the three largest volcanic assemblages & & & & & & & o .
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amls . . . . . . . .
Bay " longitude coordinates and weight percentages see Table 3 dacite clasts from glacial outwash, Glacier Peak dacite clasts from Holocene alluvium, _ _ _ Thickness ~ Elevation (m) 1o ‘ , Thickness  Elevation (m) . ‘ , i Elevat Thickness  Elevation (i
R R in pamphlet. For sample descriptions see Table 4 in pamphlet as well as dacite flows from the Glacier Peak edifice. We include here Glacier Peak White Chuck Assemblage Kennedy Creek Assemblage Chocolate lcreek?“emblllg%e N Thickness  Eleation ) Terrace top 11538 P Thickness  Elevation (m)  Terrace top 545.5———rio TUCK R08d Thickness — Flevation (m) e M e (Ij Terrace top Glonm) _Temacetop
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S . . . . . . .- . . ~ - = S S S S S S ! 848 1.5m A o . . gravel-sized pumice and subangular cobble-
> N o Qa .l P All laharic assemblages subsumed into Qvl on this map. Peak volcanic products over time (~200 ka). This compositional consistency is also = - S “ < e N - 0 ~ i Fill: gravelly sand Fill: silty sand with wood, organic material and sized lacustrine ripups: a charcoal sample
; / ﬁ’I:A:i e :%::4 - - e S Ry, ! Sauk Mt : : . : l l l l l l l l l l Alluvium (Unit Qa): silty clay, mottled brown T . - Lahar (Unit QIvc): angular to subangular, iy m a trace of gravel 6m obtained in a pumice-rich diamicton likel
i P;:'ya % eskdroWedlley T b Tk e Qg reﬂected m the petrographlc COHSIStenCY Of the daCIte. | | | | | | | | | | 20 with roots and frace of cobbles’ Lahar (Unit QIv,): angular, gray, gravel to 254 red and gray gravel- to cobble-sized dacite S R igl i th
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E NS e D Glass probe locations; refer to 3 I : |_| BT-14 BY-12 H BT:8 H > Paleosol ch T e of sil ) hom = white pumice prevalent oy e A ersm == Forest duff; localized >om Cy Lalljlglr (Unit QVL").: sufl?an}glgulfz}r giavel to a m];n;mum radiocarbon age of 10,350 £175
4 | | | | | aleosol: charcoal in a matrix of silt; a sample 15 84 B4 (s cobbles in a matrix of ashy fine to coarse yr B.P.
Iron Mt o . AT %ible 3 for I'?Slﬁlts (See pam}})lhlet) | H B-2-18 BT-11 I% 01-84F-1 é' See Sem "'—<Of charcoal had a radiocarbon age of 1,620 +60 yr B.P. = " A Z': -7 sand; consists mostly of vesicular red dacite
¢ center of the square 1S the . o i P , . .
FJ 3 . q . . I_l B-2-15 02-106C-1 H 01-84F-4 |—| Figure 14 20cm Alluvium (Unit Qa): Silty clay, mottled brown with roots s z A[: Lahar (Qvl,): angular, red and gray gravel- [ 1 Pumiceous silt to silty sand; probable Glacial outwash (Unit Qgo,): cobbly
approximate sample site location. o K v to boulder-sized dacite in a matrix of sand e . L ravelly sand to sandy gravel; some cross-
1YY 1Y : _ : . gravelly y g
o \ BT.15 02-107H-1 |> 02-39F €| ISem Al ( Qa: Sand | ‘ : A 2.0m &g and silt A catostrophic flood deposit related to Qvl, (3m) bedding notable
Qg R R - - - - uvium (Unit Qa): Sandy gravel to san e : Vi
o . . & g i - e—foeoazs Y d1lstrd b ool ol msmarofonmge st i i it
®) \ . Qv 10 miles J - - + - o 5 : 14 . . . 1. A4 A ) )
La Conner K A 16.1 k o® 000 ¢%0 0, 6.25cm radiocarbon age of 1,620 £70 yr B.P.; 7 Paleosol: charcoal in a matrix of orange silt; v 751 I Paleosol: peat; logs and sticks and brown B im : / Charcoal in sandy silt; a sample had a Glaciolacustrine (Unit Qgl,): clay; finely
P j O it Chaval 1:305,000 (16.1 km) TR 01 th le of charcoal yielded 6cm o\ @ sample of charcoal had a radiocarbon age vt : le of peat had i T\ radiocarbon age of 5,190 £70 yr B.P. Sm laminated with rare dropstones;
TR i ¢ NG > 2 L _ AR -7E-1 I% another sample of charcoal yielded an age of 1700 & 70 ve B.P Vi vy v| [ peaty mats; a sample of peat had a sy 3 \ g , yr B.P. aminated with rare dropstones; gray
Sregtpeta (o g DelshE L B Felelen et of 1,830 + 70 yr B.P. e 2 &2zatoitd | radiocarbon age of 1,780 £60 yr B.P, i
g RX C i Q . 18° 01-78D-2 b 7>em Older alluvium (Unit Qoa): silty sand; planar 3 Faz Lahar (Qvl,): subangular gravel to cobble- i Paleosol or overbank organic silt: charcoal in
i e e\ N e bedding i : DN . . ) '
o I BT X Alluvi i . . b4 sized white pumice in an ashy matrix; a matrix of sandy silt; a sample of charcoal had
Skagit g 4 : ) AN A _ uvium (Unit Qa): fine to coarse sand; e : y sut; p
Qg B:\sll Mtﬁggins HE ]g} AT AL bAt APPROXIMATE MEAN & 4 TIO pBD-478 é' Lahar (Unit Qvl,): Subangular gravel to cobbles 1.0m planar cross-bedded 13m AZ becomes angular to subroundeq, r.ed and 0.3m a radiocarbon age of 5,460 +£110 yr B.P.; another
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