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EXPLANATION OF UNITS IN MINICORNERS TRENCH 5 ‘ 3 Table 1. RADIOCARBON DATA FOR CHARCOAL SAMPLES FROM TRENCHES
MINICORNERS TRENCH N ORTHEAST MINICORNERS TRENCH SITE SCARP PROFILE SOUTHWEST 2 NORTH DAISY TRENCH SITE SCARP PROFILE SOUTH
Unit 9—Massive, organic-rich, pebbly silty sand to pebbly sand (root-stirred fill from logging EAST WALL v upper surface Field sample Unit Station Radiocarbon  Lab-reported age Calibrated age Sample 13C  Description of dated material®
operations; twentieth century) ) upper surface Vertical separation of surface = 0.8 m & / Vertical separation of surface =0.7 m number number (m)’ laboratory no.?2 (“Cyr BP at16)® (cal yr BP at 26)* weight (mg)® (%)
- 9bAO—Pebbly silty sand to pebbly sand with abundant modern roots and woody debris (A and O i BT lower surface
horizons) < '\\ Iower/surface = Sapsucker trench
9a—Pebbly silty sand to pebbly sand with abundant woody debris and charcoal R —— 0 | | | | | | | | | | | | , I , ; . | AD-01 3a 13.19, 2.80 0S-53864 5470440 6400-6180 41.2 -28.7  7x3-mm dense fragment
0+ I I I I — I I EXPLANATION OF SCARP PROFILE SYMBOLS o 0 2 ] 6 8 10 12 14 16 18 20 ” 2% % 2 20 2 a3 3 I - - _ — I AD-02 1a 11.74,1.77  0S-53996 5530+40 6410-6270 34.6 -27.4  8x4-mm very soft fragment
Unit 8—.Massive pebl?ly silty sar.ld to pebbly sand (horizons of modern surface soil developed on root- Northeast 0 2 4 6 VETERS 8 10 12 14 — Segment 0; pro'ﬁle measured}?ear tfhe cerlllterllne of tr.encélzs prior to treélChlflg Wl;h METERS : W ORN : B ' %/ ; - AD-03 3cBw 11.85, 2.21 0S-53865 8030+55 9040-8650 10.7s -22.9 Many 1-2-mm soft fragments
stirred and !oggmg-ﬁll sedlr.nent; late Holocene) . _ 4 4 ar?f?]?;e (i;g;tlai level (method of Machette, 1989); red dots show end points o AD-04 3d 12.40, 2.76 0S-54061 7070+40 7980-7810 2575 231 Four 3x2-mm soft fragments
e A P AU A A profife see _NORTH AD-06 3eBw  12.13,3.07  0S-53866 787045 89808540 9.6 231 9x4-mm fragment
D EONS, SrOCet OF OVEFTHMELERiect 1Tl piaces by 814 /oW SUriace (Stil ance CHTS J0BEne . , . NOTE: Vertical separation of the ground surface due to surface faulting is uncertain. Erosion AD-08 3d 11.20,2.74  0S-53860 7840+40 8780-8530 14.8s -24.1  Fragments of soft 10x3-mm fragment
- SaBW_Pebbly Sllty sand’. massive to very Weaksubangular b]ocky structure (dlscontInuous, weak to — Surface from which vertical Separatlons were calculated (method of Machette, 1989) and the eastward slope of the ground surface south of the base of Dalsy trench site scarp upper S\Ul'face SOUTH AD_09 3d 1 1 54! 2 59 08_53997 51 60:45 601 0_5740 22 1 _24 4 7X3?mm fragment g
very wealk By horizon, broken by root siring; includes abundant root casts) NORTH CORNERS TRENCH SITE SCARP PROFILE SOUTH Aobroximate location of frce of loaaed trench 2 preclude measurement of the original lower surface slope of the scarp. Because the trench was AD-10 3cBw  11.82,2.23  0S-53998 758060 8540-8210 26.9 236  Fragments of 8x5-mm soft fragment
. o ) 3 pproximate location of upper surface of logged trenc = dug at an oblique angle to the scarp profile, vertical separation measured across the scarp from AD-11 3cB 11 ' 8 2’ 2' 31 0S-54049 761 0:55 8540-8330 1 6.7 2 4' 3 S g I ts of 8x5 g £t f t
Unit 7—Mass1ve. s11t.y pebbly san.d to pebbly sand (colluv1u}11 eroded from fault scarp; late Ho?ocene) 2.0 ka0® s outhwest upper surface e g the upper edge of the trench wall is greater than the vertical separation measured from the = cbw .82, 2. - + = . -24. mall fragments of 8x5-mm soft fragmen
_7cA0 | 7cAO—Orga.n1c-nch, pebbly silty sa.md to pe.bbly sand with abundant ToOts and woody d?bﬂs (A .and o ’ o T profile. Thus, as much as half of the separation of the surface along the trench may be the result Vertical separation of surface =1.8 m
7b—P (lzblllon'zl(tms’ el(r;)((ied (;f: V?nhldlilc o plagecsi lf)y Sh?llol‘: surfal)Cc disturbance during lozeine) - 2’7 Vertical separation of surface =1.3 m of erosion. lower syrface Corners trench
—Pebbly silty sand (wash facies colluvium eroded from fault scarp L = B _ . _ _
[ 7b | 7aSilty pebbly sand to pebbly sand (debris facies colluvium eroded from fault scarp) 3 PN g 0 | | | | | | | | | | | = I i | | | | | CN-01 4c 8.90, 2.92 0S-46775 3250+30 3570-3390 27.2s 25.7 9x4-mm fragment .
1L lower surface 0 2 4 6 8 10 12 14 16 LI 2 2 % 2 30 ) 3 3 38 CN-02 4c 9.05, 2.93 0S-46774 3180425 3450-3350 90.9 -25.1  11x8-mm fragment with flake structure
Unit 6—Massive pebbly cobbly silty sand (debris and wash facies colluvium eroded from fault scarp) - \ CN-10 2b 17.2,3.47 0S-47154 33600+550 - 77.9s -26.4 Fragments of 10x6-mm soft fragment
T 6b | 6b—Loose, pebbly cobbly silty sand (sheared parts of units 3, 5, and 6 along fault zone) P | | i T A,:/./{ | | | | | | | | |
6a—Massive pebbly cobbly silty sand (slope colluvium, with possible very weak, discontinuous Bw 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 MiniCorners trench
horizon near upper contact) METERS MC-05 5eBw 8.65, 2.24 0S-47776 6320+25 7310-7160 40.1 -23.5 7x5-mm fragment
MC-06 6a 9.27,2.44 0s-47777 2040+30 2120-1910 26.0 -25.0 10x8-mm fragment
Unit 5 Ptebt)lf}ll sa.nii (;o pel?Elly ::og‘;)ly tgravel to sandy silty pebbly gravel (subglacial or proglacial ice £ 2 2 SAPSUCKER TRENCH Sl'l;EpeSr(s:uArf?cF; PROFILE MC-07 7¢AO 8.64, 2.78 0S-47097 715+30 710-550 44.1 23.6 20x2-mm fragment
SeB::')n i/c[ass?\tléals anzpyo:illt,ya; :bbl(;lsg rO::;e)maSSive o very weak subangular blocky strueture and B2 = ® MC-08 6a 8.33,2.73 0S-47778 2130+25 2310-2000 38.6 -23.7  10x3-mm and 4x7-mm dense fragments
- - > Ll Ll W, | . . L _ _ . _
indistinct reddish hue (very weak, buried Bw horizon, broken by root stirring; late Holocene) — s 6 _NORTH KNEE-HIGH TRENCH SITE SCARP PROFILE SOUTH g 1 ower surface Vertical separation of surface =1.1m MC-09 6a 7.88, 2.69 08-47779 2310£25 2370-2180 28.4 26.0 11x7-mm fragment
Sd—Indistinctly bedded sandy pebbly gravel
5d y y pebbly g .
B Sc—Distinctly bedded sandy pebbly gravel 0 | | | | | | | | | f : | Dalsy trench
5b Sb—Massive sandy pebbly cobbly gravel . ST 0 2 4 6 8 10 12 14 16 18 20 2 2 2% 28 30 32 34 36 DY-01 1c 09.72,1.70  0S-54081 >48,000 - 76.1 -25.6  6x6-mm slightly abraded fragment
5 5a—Distinctly bedded pebbly sand to sandy gravel with fine gravel lenses METERS DY-02 5b 13.28, 3.49 0S-53994 225+35 430-130 31.6s -26.8 Fragments from 3-mm-thick charcoal lens
L o . o . sl NOTE: Measurement errors make field-measured profile for 4-NORTH DY-03 4dA  12.81,349  0S-53861 550+35 650-510 24.3 252 6x3-mm outer edge of piece charred wood
II| Unit 4—Distinctly bedded, fine to coarse sand with discontinuous silt beds (proglacial fluvial deposit; Knee-high trench site unreliable south of m25. For this reason, DY-04 4bB 05.01.5.16 0S-53862 6350450 7430-7170 64.2 24.9 6x5 lightlv abraded f t
late Pleistocene) 1 » we substitute the profile of the upper surface of the logged uppﬁsun‘ace ) w T 0 : - B ’ o xo-mm slightly abraded fragmen
&5 DY-05 1a 15.73,1.74 S-54023 41,600+900 -- 73.0 -25.0  8x5-mm dense rounded fragment
B 3+ trench. 31 , , _
Unit 3—Massive to lenticular pebbly silty sand diamict to sandy gravel (subglacial or proglacial = NOTE: Vertical separation of the ground surface due to surface faulting is uncertain. Erosion and DY-07 3c 18.48, 2.96 0S-53863 4700+40 5590-5310 50.5 -24.8 10x5-mm de.nse resinous fragment
ice-contact fluvial deposit; late Pleistocene) Vertical separation of surface =1.7 m the eastward slope of the ground surface south of the base of Sapsucker trench site scarp preclude SOUTH DY-08 3c 18.48, 3.01 0S-53995 4460x40 5300-4950 20.1 -24.8 8x4-mm resinous fragment
[ 3d | 3d—Massive silty sand with few pebbles (sheared parts of unit 3 along fault zone) 2 2 measurement of the original lower surface slope of the scarp. Because the trench was dug at an L tion (hori tal tical) P d dt t Il of the t h. S iot | h lat the diaits of field |
3c 3c—Massive pebbly silty sand NOTES TO MINICORNERS TRENCH LOG upper surface . oblique angle to the scarp profile, vertical separation measured across the scarp from the upper ocation OII'IZOFI al, vertical) on re erencg gria used 1o m_ap eas' wa O e trencn. osuperscripts on sample age§ shown on plate are the digits ot T1ield sample
3b 3b—Massive silty sand with few pebbles and cobbles Notes refer to locations (for example, "n3") numbered approximately from left to right on trench log Trend of trench wall 045° .l G, | edge of the trench wall is greater than the vertical separation measured from the profile. Thus, lower surface Vertical separation of surface =2.1 m 5 numbers (first CO|U_mn)- Sample (_:N'1 0 is from th?_Stratlgra phic position shown on the_ |09: but from the opposite wall of the trench.
3a 3a—Indistinctly to distinctly bedded pebbly silty sand with discontinuous sand and silt lenses ’ ' Alrl?)ar f(;(ggi?(dﬁ];ﬂ; 1 hour lower surface E as much as half of the separation of the surface along the trench may be the result of erosion. Laborato ry: OS, National Ocean Sciences AMS FaCI|Ity, Woods Hole Oceanog ra ph|C |nst|tut|0n, Massachusetts.
n1—The orientation of flat pebbles suggest that they were transported by water flowing north. P g 3AMS (accelerator mass spectrometer) ages (methods described in Gagnon and others, 2000). Quoted error for each AMS analysis is the larger of counting error
Unit 2—Massive to interbedded sandy silt to pebbly cobbly silt (subglacial or proglacial still-water 0 | | | | | | | | | | | | | | | | | | | | | | | 0 | | | | | | | | | | | | | | | | ] | Fi 7 Al ow of the site of Dai h looki White flaceine is al ) line of " or target reproducibility error.
deposit; late Pleistocene) 0 [ n2—Location of elongate pebbles oriented parallel with direction of shearing along fault. 0 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 34 36 38 40 42 44 46 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 lgure 7. Along-scarp view of the site of Daisy trench looking west. White flagging 1s along approximate centerline of trench. 4Ages in solar years calculated using OxCal (version 3.10; Bronk Ramsey, 1995, 2001; probability method) with the INTCALO4 atmospheric dataset (Reimer and
B 2bSandy siltandsilty sand to pebbly silt (strongly sheared in fault zone) _ _ METERS METERS others, 2004). NOSAMS' results from the Third International Radiocarbon Comparison show minimal offset from comparison means (for example, Elder and
B 22 Sendysiltand silty sand to pebbly silt with rare cobbles n3—Clast-supported bed of 5- to 10-mm-diameter pebbles sheared along fault. Mapped (sca'ig’:;zgﬁjs{ j:%":girf\l°erl‘:fr; others, 1998) suggesting that no additional interlaboratory variance (error multiplier, for example, Taylor and others, 1996) is required for calibration. Calibrated
Unit 1—Massive to lenticular pebbly silty sand diamict (subglacial or proglacial ice-contact fluvial n4—Organic-rich A horizon sharply overlain by logging fill or tree-throw colluvium F1 2a , 16-30 July 2004 ages show time intervals of >95% probability distribution at 2. Calibrated ages shown on plate are weighted averages of age probability distribution functions
deposit; late Pleistoceneij sy & Prog g APy v J0gEINg ' (Telford and others, 2004) rounded to nearest 100 years. Samples CN-10, DY-01, and DY-05 are beyond the range of detailed calibration data.
s . _ Branm . . - . . : . . . . . .
B 1b—Lens of pebbly sandy silt n5—Root cast with reddish hue and charcoal contemporaneous with unit SeBw. Graphics by Lee-Ann Bradley s” indicates samples with adhering sediment when submitted to 14C laboratory; weight is a maximum for organic material in the sample.
[ fa | la—Massive pebbly silty sand Excavation by Greq Priest. Port Angeles. WA 6Unless indicated otherwise, ages are on angular, unabraded fragments of charcoal with distinct wood cellular structure. In each sample, the largest, most
Access provided by Washington State DZpartrgent of Natural Sesou’rces angular, least decayed fragments of charcoal were selected to minimize the chance of analyzing carbon much older than the host sediment. Most sediment
-1 : ‘ -1 adhering to fragments was removed with brushes or dental tools in distilled water at 6-25X. Charcoal was picked directly from sediment collected from the
0 1 2 3 4 5 6 7 8 9 10 1" trench wall.
METERS
6 6
EXPLANATION OF UNITS IN CORNERS TRENCH CORNERS TRIéN CH | | | 8 D‘ AISY TRENCH 8 EXPLANATION OF UNITS IN DAISY TRENCH
Unit 7—Massive pebbly cobbly silty sand (surface sediment disturbed by recent logging operations ] NOTES TO CORNERS TRENCH LOG ) NOTES TO DAISY TRENCH LOG Unit 5—Massive, .organic-rich., pebbly silty sand to beddetd lenticular silt}./ sand (strongly root-stirred
and trenching excavation) E AST WAI_I_ Notes refer to locations (for example, "n8") numbered approximately from left to right on trench log. Notes refer to locations (for example, "n8") numbered approximately from left to right on trench log. E AST WAI_I_ 5dASlOI())e COH.UVl}lllTll amli)t?lonz';’tns of gloqglm]:ur?cet soﬂtdeveéoped (;m(;t;bléte(lz(ﬂozegel)l .
) i o S ) ) ) ) ' ‘ ' ' o ) ' '  5dA —Organic-rich, pebbly silty sand with abundant roots and woody debris (A an orizons,
Unit 6_Massive pebbly cobbly silty sand (slope colluvium eroded from fault scarp and horizons of n1—A horizon may have been overthickened by logging disturbance. n9—Bedding in unit 3 highlighted by discontinuous lines of fine pebbles. n1—Strike of fault, fracture, or fissure measured over distance of 1-3 m to opposite wall of trench. n7—Dlsp11r2$z;rslzr;th(;f ;;o;la-ltl)l)tul(:l;tlon stains and one small slickenside (plunge 15° east) suggest left-lateral - e(r)oded .in ma;ly plilcl:jes b}(fi sha{)lg;v s1.111;face ciiistmbapcetduﬁng logagling) S |
modern surface soil developed on it; strongly root stirred; late Holocene . . . . . . . . . ) ) ) ) ) ) ) ) : - ¢BA—Organic-rich, root-bound, pebbly silty sand, massive to very weak coarse platy to subangular
| 6cA | 6cA—Organic-rich, pebbly silg/ sand with abl%n}:lant roots and woody debriz (A and O horizons. n2—Zone of clayey silt containing 5- to 20-mm-thick, discontinuous lenses of silty sand. n10—Strike measured over distance to opposite wall (1.5-2.0 m). 33.6 ka0 n2—Vertically oriented graded sandy beds in unit le suggest synglacial deformation or liquefaction. . blocky structure (inc.ludes AB, E, a.nd BA hprizons near crest of scarp, overthickened in places
eroded or overthickened in places by shallow surface disturbance from logging) 3 Sand iniected i it 4b f it 3 is pebbly i Finiecti 1M—cl d lens of fi bbles with £ litt] i sedi n8—Area of many subparallel, sand-filled fractures, only a few of which are mapped. by shallow surface disturbance during logging)
- ; ” . . n3—Sand injected into unit 4b from unit 3 is pebbly in uppermost parts of injection structures.  n11—Clast-supported lens of fine pebbles with areas of little matrix sediment. n3—Upward-branching pattern of faults, fractures, and fissures, with inconsistent displacement of contacts adjacent . . 5b—Fine pebbly silty sand to interbedded laminated silt and silty fine sand, massive to distinctly
- 6bBw v::ybl\?:gaiiolggizggoialigizfSl;;ergz)tvse;)rlr::fgé;k subangular blocky structure (discontinuous, 5 1 to these structures, is similar to fault patterns in flower structures on faults with significant components of n9—Near-surface position and lack of soil development in unit 5 suggest it is less than hundreds of g:sf)tszfe])(:\l/?jilgligcfg; Sstﬁgtc?oif3tgr;11€§£2)‘;el;lﬁl 1 bedded (root stirred only in upper half of unit; surface wash or rill wash deposit)
6a—Massive pebbly cobbly s{lty sand n4—Bedding in unit 3 highlighted by discontinuous lenses of granules and fine pebbles. n12—Zone of massive coarse sand and fine pebbles. lateral slip. years old, perhaps deposited in response to a prehistoric fire or initial logging of the site. ea; of trench wall. Unit 3 (ilirec y overlies uni't la Sa—MassZ(e t;me Sel;llfylg siilty §and (incht1des ;oot.casts :mg dizconiifnuous, <h'50-m.11111-thiclll(,d very o
o ) o } o ) ) - - . - weak structural Bw horizon near top of unit; root-stirred surface wash or rill wash deposi
Unit 5—Massive pebbly silty sand to pebbly sand (horizons of modern surface soil developed on n5—Bedding in lower part of unit 4b highlighted by 60-mm-thick, clast-supported pebble n13—Unit 3 is thicker and more continuous on the opposite trench wall, very n4—Eyvidence for upward emplacement of sand and gravel in dikes and pipes includes subvertical bedding parallel =~ n10—Distinctly laminated silt beds, less than 5 mm thick, overlain by 10- to 20-mm-thick alternating End f(";lls lil delp IESSIO(I;’ cut nto ll.mts tli and 4:‘%w111t ha
vy Is)edinfent' )llate Holofene) y p lens with little matrix sediment. similar to unit 3 between m0 and m9. with fissure margins, grading of beds towards center of fissure, inverted U-shaped laminations, sharp contacts beds of fine sand and silt. irf?ﬁe?ri;i:aistrg zh g;)lsls SI?lctlll(i): ter?;(l)lrnalry shows Unit 4—Friable pebbly silty sand to pebbly sand (strongly root-stirred slope colluvium; late Holocene)
L. T . . with edges of fissures even near fissure tops, and upward-pointing fingers of sand along edges of fissures. o : K 4dA—Lenses of organic-rich, fine pebbly silty sand with abundant roots and woody debris, massive
_ 5bA SbA—(())rian%c—rlch, pebbly silty San_d to pebply sand with abundant roots a}nd woody debris (A .and n6—Bedding in unit 2c highlighted by discontinuous and wavy lenses of coarse sand. n14—Upper contact of unit 2a in this area marked by a 20- to 100-mm-thick n11—Strike of 0.5-m-wide shear zone in floor of trench; most intense shearing is around resistant blocks exposure, unit 3 is f:learly t he parent material on 2 Lo to very weak granular to weak platy structure (remnants of buried A and O horizons
orizons, eroded or overthickened in places by shallow surface disturbance from logging) . NOI'th . . . L. . X which the forest soil of unit 4 developed. Its bowl < ) - ’ )
. . . . bed of sandy silt and fine sand. n5—Sandy area of unit 4a with few pebbles; probably a pre-late-Holocene root cast with little remaining organic of unit 1a. : . . Lu developed on and within unit 4, broken and deformed by root stirring and incorporated into
[5aBw] SaBw—Pebbly silty sand, massive to very weak subangular blocky structure (discontinuous, weak Lo . . . Y p p yap gorg cross section and soil development suggest unit 3 —_ p ) y g p
to very weak Bw horizon, broken by root stirring; includes abundant root casts) 4 n7—Bedding in unit 4a highlighted by discontinuous lenses of pebbles and cobbles. AR . [ . . 6 material. fills a late Holocene tree throw crater. The Ll 6 root casts)
> > . ’ . . . n15—Bedding in this part of unit 2b highlighted by discontinuous lenses of = — 5dA 5dA n12—Sandy beds change thickness across unit 2a pipe. northward thickenine of unit 3 and th-e southward = 4cE—Lenses of massive, very friable, pebbly sand with high color values and very low chromas
Uniit 4—Sandy gravel to pebbly cobbly silty sand (subglacial or proglacial ice-contact fluvial deposit: n8—Uppermost part of unit 4b above unit 4c may be root-stirred scarp colluvium derived coarse sand and fine pebbles. 3.4 ka02 n6—Distinctness of the contact between units 1d and 4a, the contact’s orientation and apparent relation to fault F2, o o gt Lo e (forest E horizon developed on unit 4. broken and deformed by root stirring and
late Plei};t%) cene) p y y sity g prog posit; from unit 4 (1-2 m to the south). 3.5 ka0’ ' and the north dip on adjacent unit 4bBw contacts suggest the contact might mark a north-dipping reverse fault. ~ n13—Discontinuous, subhorizontal sand beds too thin to map. tligs(; (; fstl(i:?n?ict ;1;:1 s n;)nr d :1131 eiol?lrliisligni?th(; incorporated into root casts)
T 4d—Massive silty sandy gravel (strongly sheared zones of units 4a and 4b) North |\ . \ 7.3 ka0% But the contact’s irregular topography and absence of evidence for shearing along it indicate that the contact, Sapsucker trench Tli?; unit 3 El the Daisy trench " 4bBw | 4bBw—Fine pebbly silty sand, massive to weak subangular blocky structure with reddish hues and
- 4c—Discontinuous, indistinct, subhorizontal zones of pebbly silty sand with reddish hues (root- ° E " as well as the dip of unit 4bBw contacts, may be entirely the result of tree throw followed by root stirring. n14—Distinct, 5- to 20-mm-thick, light-colored bed of clayey silt. might also have originally been deposited as scarp or high chromas (remn.an.ts of we.ak, buried BV.V horizons developed on and in unit 4, broken and
stirred remnants of buried Bw horizon developed on unit 4b) 15 Blocks of Cunit La diamict floatin v of h sandier diamict slope colluvium in response to surface faulting or Base of P XPOSUre deflorme(.i by root stlmpg and incorporated into .root casts)
4b—Massive to distinctly bedded sandy gravel to pebbly sand (upper part of unit strongly » »n o~ ni5—Dblocks ol compact unit 1a diamict Hoating in a matrix ol much sandier diamict. folding. If so, later root stirring and reworking of Mpora 4a—Massive, friable pebbly silty sand to pebbly sand (includes abundant root casts)
root stirred) o ec n16—Vertically oriented bedding in unit 2b is displaced by a horizontal shear unit 3 sediment in the tree throw crater has obscured 13 14 15 16 Unit 3—Massive pebbly silty sand to pebbly sand (root-stirred slope colluvi bably lat
- . . W — . . . nit 3—Massive pebbly silty sand to pebbly sand (root-stirred slope colluvium; probably late
4a—Massive sandy gravel to pebbly cobbly silty sand - 3 3 - 5 evidence of faulting. METERS 5 H
T . T . ) ' olocene)
Unit 3—Well-sorted, distinctly bedded, fine to medium sand to silty sand (proglacial fluvial deposit; Toce nsetfog of temporary exposure for explanation of units a and 36. [ 3c | ¢—tme pebbly silty sand, very weak subangular blocky structure and indistinct reddish hues m
n17—S t log of t f lanat; f units 3a and 3b 3¢—Fi bbly sil d ak sub lar bl d indisti ddish hues i
3] late Pleistocen,e) ’ ' upper 0.1 m (possible remnant of buried Bw horizon, faulted on south edge)
n18—Azimuth (302°) and plunge (16°N) of pebble-drag groove suggest right-lateral normal slip on fault. 3 | 3b—Massive pebbly silty sand with reddish hues and no soil structure (possible colluvium eroded
Unit 2—Massive to lenticular sand diamict to sandy gravel (subglacial or proglacial ice-contact fluvial from older Bw horizons upslope and deposited in tree-throw crater) o
deposit; late Pleistocene) 3a—Massive pebbly sand with yellow-brown hues (possible slope colluvium deposited in tree-throw
- 2¢c—Pebbly sand to sandy gravel crater)
T 2b 2b—Pebbly silty sand diamict . ) ) )
- 2a—Pebbly sand diamict with discontinuous silt lenses; sandy silt bed at upper contact 2 2 4 4 Unit Zd_Ma'stSlVle :0 }‘)"l’e_alily gra;ied sandy gravel and sand (liquefaction and probable fissure-fill
eposits; late Pleistocene
1] Unit 1—Massive sandy silt with sand laminae and rare pebbles and cobbles (subglacial or proglacial 2b—TFractured, fine to coarse sand deposited as dikes and pipes with flow structures in subvertical
still-water deposit; late Pleistocene) fissures in unit 1, and as massive, funnel-shaped bodies near tops of fissures (liquefaction
(7] ‘é’ deposits in fissures developed along older fractures and faults in unit 1a)
Ll a—Discontinuous dikes and pipes of sandy gravel lining subvertical fissures, indistinctly graded in
£ 2a—Di i dik d pi f sand 1 lini bvertical fi indistinctl ded i
E E places (gravel deposited in fissures developed along older fractures and faults in unit 1a,
s — probably partly through liquefaction from source beds below the trench and partly from
collapse of gravelly units above the fissures)
1 1 3 3 Unit 1—Massive pebbly silty sand diamict to lenticular sandy silt and pebbly sand (subglacial and (or)
Mapped (scale of 1:20) by Jason Buck, proglacial ice-contact and fluvial deposits; late Pleistocene)
o Steve Personius and Alan Nelson - 1g—Cobbly sandy gravel (channel deposit, possibly postglacial)
Trend of trench wall 024 ‘ 16-30 July 2004 1f—Massive, friable, pebbly sand near top of unit (probably root stirred)
le—Lenses of friable, indistinctly bedded sand
Graphics by Lee-Ann Bradley 1d—Moderately indurated, massive pebbly sand near top of unit, with rare sand lenses
. . 1c—Lenses of interbedded sand, silt, fine pebbly sand, and (or) sandy gravel, some with graded beds
Excavation by Greg Priest, Port Angeles, WA - . L .
. . 1b—Lenses of interbedded fine sand and silt, some with graded beds
Access provided by Washington State Department of Natural Resources - . . .. R . . . .
and Manke Lumber Company, Shelton, WA - 1la—Well-indurated, pebbly silty sand diamict with discontinuous silt and sand lenses, some with
0 w i i 0 2 2 distinct bedding
0 1 2 3 4 5 6 1 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22
METERS
EXPLANATION OF UNITS IN KNEE-HIGH TRENCH ] KNEE HIGH TRENCH ] 1 1
: Unit 6—Massive pebbly cobbly silty sand (surface sediment disturbed by recent logging operations )
and trenching excavation) EAST WAI_I_ Mapped (scale of 1:20) by Jason Buck, Steve Personius,
Alan Nelson, Ray Wells, and Liz Schermer
Unit 5—Massive pebbly silty sand to sandy silt (root-stirred slope colluvium and horizons of modern Trend of h I o August 2005
soil developed on root-stirred sediment; late Holocene) rend of trench wall 170 .
JBEAG)  S4AO—Organic-rich, pebbly silty sand with areas of weak fine platy soil structure and abundant 54A0 5bBE  5dAD Graphics by Lee-Ann Bradley
modern roots and woody debris (A and O horizons, eroded or overthickened in places by Excavation by Gre | Priest. Port Angeles. WA
shallow surface disturbance during logging) 4 4 41.6 ka%® Access provided bny reegn Crow: Port Angeles: WA
- ScBw—Pebbly sandy silt with 7.5YR hue and very weak discontinuous angular blocky soil structure _\‘;/—\ 0 | 0
(weak, discontinuous Bw horizon broken by root stirring) e 9 M
" BbBE | SbBE—Pebbly silty sand with 7.5YR hue and areas of weak medium platy soil structure T — = - - ——- _V TN w 0 1 : 3 4 S 6 1 8 9 10 n 12 13 14 15 16 17 18 19 20 2 - 23
(discontinuous, weak B and E horizons developed on unit 5a) N M _\_.( -— METERS
Sa—Massive pebbly sandy silt (slope colluvium derived by root stirring of underlying units 1 and 2) 5dA0 5a ’ 54A0 \
|I| Unit 4—Massive pebbly sandy silt with sheared, highly weathered clasts of unit 1 and fault-plane- @ d
parallel pebbles of unit 2 (sheared hanging-wall-collapse colluvium; late Quaternary) \//\/7\ C\
3 3 7 1
Fg] Unit 3—Massive, highly sheared, pebbly silty clayey sand (distinct zone of fault gouge derived from / ggg/ S AP SU‘CKER TREN CH EXPLANATION OF UNITS IN SAPSUCKER TRENCH
units 1 and 2; late Quaternary) »n / o~ Unit 5—Massive, organic-rich, pebbly silty sand to bedded lenticular silty sand (strongly root-stirred
. ) . ) o . . [~ / 1a / o E AST WALL slope colluvium and horizons of modern surface soil developed on it; late Holocene)
Unit 2—Massive pebbly silty sand (subglacial Qr proglacial ice-contact deposit; late Pleistocene) E E NOTES TO SAPSUCKER TRENCH LOG - 5¢A—Organic-rich, pebbly silty sand with abundant roots and woody debris (A and O horizons,
[ 2b77] ib_llze&ljlly c.(;:)bly s(111ty sand (locally root stirred) E / \ E North Notes refer to locations (for example, "n8") numbered approximately from left to right on trench log. eroded or overthickened in places by shallow surface disturbance from logging)
- a—I'ebbly silty san - SbAB—Organic-rich, root-bound, fine pebbly silty sand (includes thin A, AO, AB, E, and BA
// ey n1—Unit 2a fines upward from sandy gravel to coarse sand. n10—Location of water seep from fracture or fault in floor of trench. horizons, eroded or overthickened in places by shallow surface disturbance during logging)
Unit 1—Weathered aphanitic basalt (Crescent Formation; early Eocene) -m Sa—Massive fine pebbly silty sand to indistinctly bedded lenses of silty sand (broken by root stirring;
e 1c—Highly altered and weathered, strongly sheared basalt with minor amounts of clayey gouge 2 NOTES TO KNEE-HIGH TRENCH LOG - ) n2—Loose sand and gravel in north half of unit 2a mark recent stirring by roots. n11—Charcoal fragment in shear zone in unit la too small to map. includes root casts and discontinuous, <20-mm-thick, very weak A and Bw horizons in silty
(3-m-wide fault shear zone, root stirred in upper 0.5 m) Notes refer to locations (for example, "n3") numbered approximately from left to right on trench log. _ - e 6 6 sand lenses; surface wash or rill wash deposits)
1b—Massive to weakly bedded, dense basalt with vesicles . . L . . — ~ 253 n3—Upward-branching pattern of faults and fractures is similar to fault patterns in flower n12—Contact between units 1a and 3a is displaced by faults.
1b . . n1—Orientation of fault plane based on projection of plane to opposite trench wall over distance of 2—4 m. — 4N . .
1a la—Massive to weakly bedded, highly weathered basalt . — - structures on faults with significant components of lateral slip. ) ) ) Unit 4—Friable pebbly silty sand to silty sand (strongly root-stirred slope colluvium; late Holocene)
n2—Large roof cast filled with organic-rich sediment. \ P ~ n1 o o _ _ n13—Strike of fault measured over distance of 5 m to opposite wall of trench. QAN  4dA—Lenses of organic-rich, fine pebbly silty sand with abundant roots and woody debris, massive
/ n4—$ubtle fault of small vertical displacement identified by contrast in sand content on either B . . . N to very weak granular to weak platy structure (remnants of buried A and O horizons
n3—Area with abundant weathered, sheared, and intact fragments of unit 1c. yZ n1 side of fault. n14—Near-surface position and lack of soil developl.nent. in unit 5 suggest it is developed on and within unit 4, broken and deformed by root stirring and incorporated into
4 less than hundreds of years old, perhaps deposited in response to a root casts)
n4— Weathered. sheared. intact blocks of unit 1c n5—Folding of unit 1¢c was contemporaneous with glacial deposition. prehistoric fire or initial logging of the site. - 4¢BC—Massive pebbly silty sand to silty sand (strongly root-stirred mixture of units 4a and 4bBw)
' ' ) Y A - 4bBw—Pebbly silty sand, massive to very weak subangular blocky structure with indistinct reddish
1 n5—Location of elongate clast, derived from unit 2, oriented parallel with fault plane. F1 1 5 n6—Zone of intense weathering aided by many small unmapped fractures. n15—Areas with distinct iron-oxidation stains near old root casts. 5 hues and high chromas (remnants of weak, buried Bw horizons developed on and in unit 4,
Mapped (scale of 1:20) by Steve Personius, - o ] ) S ] o bquen and defgrmed by roc.>t stirring fand incorporated into root casts)
n7—-Steeply dipping lenses are probably fractures along glacial shear planes now filled with n16—1Unit 4a’s shape and the heterogeneous lithologies in this part of the L
Jason Buck. and Alan Nelson 4a—Massive pebbly silty sand to silty sand (includes abundant root casts)
Trend of Trend of ’ 20-31 July 2004 sand and gravel. trench suggest it is a large root cast.
trench wall trench wall Unit 3—Massive pebbly sand to silty pebbly sand (root-stirred colluvium eroded from slope and fault
Graphics by Lee-Ann Bradley n8—FEroded free face inferred from orientation of contact and contrast in lithologies across it. n17—Buried A horizon contains much charcoal. scarp; Holocene)
178°< > 023° 023°< > 030° | C3A | 3fA—Organic-rich, pebbly silty sand with abundant roots and woody debris (A and O horizons
Excavation by Greg Priest, Port Angeles, WA n9—Highest point of shear features identified along fault. n18—Light-colored, 10-mm-thick E horizon underlies buried A horizon. developed on unit 3: late Holocene
A ided b hi State D fN IR 08 8.4 ka0 P ; )
0 ccess provided by \'TVGS ington State epartm‘ent of Natural Resources 0 4 8.6 \ka i 8.9 ka03 4 [3eBw | 3eBw—Massive pebbly silty sand, massive to very weak subangular blocky structure with indistinct
ORIENTATION DATA FOR LINEAR SHEAR FEATURES ON ddish hues ( ak, buried Bw horizon developed it 3¢, broken b t stirring;
09 1 8.6 ka0b reddish hues (very weak, buried Bw horizon developed on unit 3¢, broken by root stirring;
FAULT PLANES IN THE KNEE-HIGH TRENCH 2 3 4 5 6 1 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 _\ 59ka®|84ka'l | 86ka late Holocene)
Feature number! Station (m)> Trend (°) Plunge (°) Type and scale of feature Distinctness® METERS 2 [7,) 3d—Massive to indistinctly bedded pebbly sand (colluvium eroded from slope and fault scarp; late
oc Holocene)
East wall of trench e Ll —Si i ith indisti i
= [ [3cBw | 3cBw—Silty sand, massive to very weak subangular blocky structure with indistinct reddish hues
1 14.60, 1.60 225 5 100- to 200-mm-wide phacoid 5 Lul — (clast of buried Bw horizon lodged in fissure; late Holocene)
2 14.63, 1.80 230 5 mm-scale f?bﬁC . 3 = = 3b 3b—Massive pebbly silty sand (unit 3a deposited in fissure)
3 14.70, 1.70 232 6 10- to 100-mm-wide .phac01d 4 3a 3a—Massive pebbly silty sand (probably root-stirred sediment derived from unit 2)
4 14.70, 2.30 250 6 mm-scale fabric 2
J 14.80,2.85 238 o 100- to 200-mm-wide phacoid 4 EXPLANATION OF SYMBOLS IN TRENCHES EXPLANATION OF COLORS USED TO SHOW GENESIS OF TRENCH LOG UNITS 3 3 Unit 2—Massive to indistinctly bedded pebbly sand to silty sand (proglacial or postglacial fluvial
6 14.78, 1.4 234 16 mm-scale fabric 3 Faults Contacts Svymbols (Colors do not imply correlations from trench to trench) deposit; late Pleistocene)
7 15.05, 2.80 245 0 mm-scale f.abrlc ] 3 Y [ 2p | 2b—Massive pebbly sand to silty sand (root stirred during Holocene)
z igg 132 gig g 10- to< ;Org;lm:;vlv:iet:r?;acmd g 7 DiStlilnCt pridrpafy fali:lt—lDashed __———  Sharp or distinct 2N Lar(gi? roobts (;){) pieceg of wood, and areas Miocene bedrock ] Root-stirred slope colluvium ] 2a 2a—Indistinctly bedded to massive pebbly sand
-9, L. -mm-scale ) fault at m12 where indistinct. Faults are isturbed by modern roots
10 15.40, 1.82 238 7 10- to 100-mm-wide phacoid 1 numbered separately in red _ — —  Gradual and (or) indistinct Subglacial and (or) proglacial ice-contact [ |[ |  Fault-scarp related slope colluvium [ Unit 1—Massive to lenticular pebbly silty sand diamict (subglacial ice-contact deposit; late Pleistocene)
11 15.45,2.15 230 1 10- to 100-mm-wide phacoid 2 ’ @  Selected cobbles and boulders and (or) fluvial deposit (stippled where [ Feemsy 1d—Friable pebbly sand near top of unit (probably root stirred)
12 15.45,2.20 230 4 mm-scale fabric 2 7 Secondary fault __-""==  Inferred 19 k' N Catibrated radiocart » sandy) Segls?uerrcletsﬁlhng fault-related [ ] le—Lenses of interbedded silt and pebbly sand
13 15.45,2.30 235 5 mmb-scale fabric 3 / e . a alibrated radiocarbon ages, rounded to . . 1b—Lenses of bedded sand or pebbl d
. ofd : . Weathered or root-stirred subglacial or [ch ] pebbly san
14 15.45, 2.40 225 9 <l-mm-scale striae 4 P - Indistinct secondary fault . . o nearest 100 yr (ka is 1000 cal yr B.P;; dated proglacial ice-contact depo%it [ Youngest fault-scarp related slope [ | 2 2 = la—Well-indurated pebbly silty sand diamict with discontinuous silt and sand lenses
15 15.53,1.75 248 16 100- to 200-mm-wide phacoid 3 / Eroded free face Intra-unit betdd"tm. lamination, 2;?;;?:1&;32;?:% Z‘llg‘ir_sflgg; ‘;gg:lgn (stippled where particularly sandy) colluvium
16 15.70, 2.10 228 21 mm-scale fabric 1 or structures > >
17 15.75, 1.40 234 0 mm-scale fabric 4 Lot Inferred glacial shear plane ~ — Sharp or distinct ;agzlse)l are beyond the range of calibrated Proglacial or postglacial fluvial deposit [ | Forest A and O horizons e
. .7 -
1 1575, 1.55 224 0 mm-scale f.abrlc . 3 g B o A Close maximum age for host sediment Subglacial or proglacial still-water ] Forest B horizons o
19 15.70,2.40 245 17 10- to 100-mm-wide .phaco1d 1 mﬁl Strike (0-360) and dip (05N) of fault -~ -~ 7 Gradual or indistinct (probably less than a few hundred deposit
20 15.85,2.10 215 23 mm-scale fabric 2 05 years older than sediment) Historical to modern slope colluvium [ ]
21 16.15, 2.50 235 8 10- to 100-mm-wide phacoid 2 095 Strike (095) and dip (85N) A Maximum age for host sediment Sheared, brecciated zones and gouge L deposited in response to logging
22 16.20, 1.60 230 23 mm-scale fabric 4 F » f sheari disol 85N of bedding or lamination ) ) operations, forest fires, or trench
23 16.25. 1.45 238 27 10- to 100-mm-wide phacoid N ractures (no evidence of shearing or displacement) L1?11€1>ef)asciz1son and related fissure-fill [ ] excavation 1 1
24 16.30, 1.75 228 0 10- to 100-mm-wide phacoid 2 / Distinct fracture 3
25 16.25,2.60 256 21 10- to 100-mm-w%de phaco?d 1 Planes of primary fault F1 _ Mapped (scale of 1:20) by Jason Buck, Steve Personius,
26 16.30, 2.65 245 26 10- to 100-mm-wide phacoid 1 - Indistinct fracture Alan Nelson, Ray Wells, and Liz Schermer
27 17.00, 1.80 247 6 10- to 100-mm-wide phacoid 1 Planes of measured - . August 2005 Trend of trench wall 0°
28 17.10, 1.75 244 15 10- to 100-mm-wide phacoid 3 secondary faults ’,f’ Fracture filled with sand
29 17.15,1.70 238 8 10- to 100-mm-wide phacoid 2 - ) Graphics by Lee-Ann Bradley
"Numbers label locations shown in purple on log of west wall of trench between m14 and m18. ° Orientation of linear 106 Strike (0-360) of fracture Excavation by Greg Prie‘st Port Angeles, WA 6.3 ka02
Location (horizontal, vertical) on reference grid used to map west wall of trench. shear features Access provided by Manke Lumber Com pany, Shelton, WA
31, indistinct; 5, very distinct S \ \
s 5 s 0 0
1" 12 13 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22
Figure 8. Equal-area stereonet showing fault zone data (listed in table) measured in Knee-high trench, lower hemisphere (program StereoWin 1.2 by R.W. Allmendinger). Trend and plunge of measured shear METERS
features listed to left. All secondary faults, except fault at m12, are in zone of shearing and gouge south of primary fault F1. Eocene basalt sheared over late Quaternary colluvium along fault F1 combined with the METERS
orientations of the shear features in the fault zone suggests left-lateral reverse faulting. Figure 9. Photograph of upper part of fault zone (F5) in center of Sapsucker trench. Unit labels correspond with those on

trench log. White flagging shows location of 14C samples (table 1). Red markers are placed along fault.

FIELD AND LABORATORY DATA FROM AN EARTHQUAKE HISTORY STUDY OF SCARPS OF THE LAKE CREEK-BOUNDARY CREEK FAULT BETWEEN THE ELWHA RIVER AND SIEBERT CREEK, CLALLAM COUNTY, WASHINGTON

'U.S. Geological Survey, Box 25046, Denver, CO 80225 By

2LACO Associates, 21 West 4th Street, Eureka, CA 95501 1 3 1 2 - 1 3 3 4
S, Gt e, 345 Middleeld Row Ments Park. CA 94025 Alan R. Nelson,! Stephen F. Personius,! Jason Buck,> Lee-Ann Bradley,! Ray E. Wells,® and Elizabeth R. Schermer

4+ Western Washington University, Department of Geology, Bellingham, WA 98225 2007
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