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NOTES TO BLACKTAIL TRENCH

probably forest A horizons oxidized by intense heat during forest fires.
7 erosion, slumping, and downslope creep to form colluvial wedge.

during a late Holocene earthquake.

and relatively unconsolidated.

6 8 sill is uncertain; they are probably older (note n6).

consolidation of unit 5, and so are probably of late Pleistocene age.

Notes refer to locations (“n8”; numbered approximately from left to right) on trench log.

n1—Red stipple pattern shows discontinuous zones of red-orange soil at the base of units 10a, 10b, and 11bAB/E,

n2—Irregular shapes of lenses of unit 7 reflect deformation by injection of unit 8 as liquefaction sills, and scarp

n4—Fine sand liquefaction dikes feed unit 8 sills and cut downsection into unit 5. Source of liquefaction features may
be Vashon advance outwash, which presumably underlies unit 1, or more likely parts of unit 3, which is sandy

n5—Fine sand liquefaction dikes have sources in unit 3 and cut upsection into unit 7. Relation of these dikes to unit
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n3—Open cracks in unit 7 at 30° from vertical may reflect tensional fracturing of clay-rich unit 7 caused by folding
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n6—Fluidization pipes in unit 5 lake deposits are normal to tilted laminated bedding and are identified by disruption
and folding of lamination contacts. Pipes are not obviously related to unit 8 dikes, but may be related to unit 3
dikes, which occur just below or above some of the pipe structures. Pipes are inferred to predate folding and

n7—Convolute bedding and soft sediment deformation structures in units 2 and 3 were probably caused by sediment
loading and slumping in a proglacial lake. Small area of unit 3 at station 14 is a clast that slumped onto unit 4

5 when the latter unit cut into and eroded unit 3. 7a
7bBC
n8—Irregular contacts of units 1 and 2 reflect complex interfingering of sand and gravel lenses deposited by debris
flows, collapse of ice-contact deposits, and disharmonic folding probably due to glaciotectonic deformation.

4 + n10—Units disrupted first by unit 8 liquefaction, and later by root stirring.
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and is, therefore, about the same age as unit 5.
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n9—Low-angle detachment faults occur at the upper hingepoint of the fold beneath the scarp. Slip on faults is a few
centimeters and may be partly a response to ground shaking or downslope creep. Fault 2.2 may cut a clastic
dike sourced in unit 3 at station 16. Similar structures at station 23 do not offset unit 8 clastic dikes.

n11—Pebbly unit 4b occupies a depression at the top of unit 2 and may interfinger with the underlying brown fine
sandy silt of unit 2 at station 28.8. Similar pebbly lag sediment and/or a diffuse scattering of pebbles is found
along tops of unit 3 to the south and on unit 2 between stations 22 and 23. Although unit 4b may be as old as
the upper part of unit 3 and therefore predate unit 5, the 14.6-ka 14C age on a charcoal twig from this horizon
and the history of Vashon deglaciation of the region (Porter and Swanson, 1998) suggest that at least the
organic-rich material in unit 4b was transported into a large lake just prior to or during the deposition of unit 5,
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EXPLANATION OF UNITS IN BLACKTAIL TRENCH

Unit 1—Massive to weakly stratified pebbly clayey sandy diamiction (ice-contact drift; late Pleistocene)
1la—Massive pebbly clayey diamicton (probably terrestrial or subageous till)
1b—Poor to well sorted pebbly clayey sand (ice-contact stratified drift)

Unit 2—Stratified pebbly cobbly clayey sand to sandy silt to clayey gravel (fluvial or lacustrine drift; late
Pleistocene)
2a—L_aminated fine sand and clayey silt and crossbedded fine sand
2b—Pebbly deformed laminated fine sand and clayey silt

Unit 3—Clayey silt and fine sand (lacustrine or fluvial drift and dikes derived from them; late Pleistocene)
3a—Laminated to thin-bedded fine sandy clayey silt and crossbedded fine sand (lacustrine or fluvial drift)
3b—Silty fine sand (liquefaction dikes derived from unit 3)

Unit 4—Pebbly gravel and clayey silt (probably lacustrine drift; late Pleistocene)
4a—Nearly clast-supported clayey sandy gravel (subaqueous channel deposit)
4b—Peaty pebbly clayey silt (slump or debris flow deposit)

Unit 5—Fine laminated to thin bedded fine silty sand, silty clay, and clay (probably recessional Vashon
proglacial lake deposits; late Pleistocene)
5a—Planar laminated silty clay to sandy silt
5b—Brecciated deformed bed of silty clay (probably subaqueous slump deposit)
5c—Deformed bed of clay to sandy clay with abundant Fe/Mn staining (probably subaqueous slump
and/or grain-flow deposit)
5d—Brecciated deformed bed of silty clay to sandy silt (probably subaqueous slump deposit)

Unit 6—Massive fine-sandy silty clay (probably subaqueous slump and grain-flow deposits in recessional
Vashon proglacial lake; late Pleistocene)
6a—Slightly sandy silty clay with common Fe/Mn staining
6b—Clay to silty clay with little Fe/Mn staining

Unit 7—Massive clay and peaty silty clay with abundant charcoal and coarse organic detritus (lake and
wetland deposits and soils developed on them; postglacial to early Holocene)
7a—Clay without soil structure
7bBC—Slightly silty weathered clay with weak soil B horizon structure
7 cA—Peaty silty clay (includes wetland A and O horizons)
7dA—Peaty silty clay to slightly sandy silt (includes wetland A and O horizons and overlying root-stirred
sediment derived from them and units 7cA and 7bBC)
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Unit 8—Clean, well-sorted very fine to fine sand intruded into units 3-7 (liquefaction sills and dikes;

middle-to-late Holocene)

8a—Sandy clay to clayey sand (breccia of very fine clasts of host silty clay and intruded fine sand)
8b—Sandy clay (coarse breccia with larger host clasts, more distinct contacts and less sand than in unit 8a)
8c—Fine sand intruded into and overlying unit 7

Unit 9—Organic-rich, heterogeneous, weakly stratified, silty sand to silty clay (root-stirred sediment and slope

colluvium; middle to late Holocene)

9aAE—Sandy and clayey silt with abundant roots (includes A horizons and remnants of E horizons)
9bB/E—Silty clay to clayey silt (includes clasts or zones with very weak platy soil B horizon structure and remnants of
E horizons and more charcoal and humus than unit 9aAE; near scarp part of unit is mostly scarp-derived colluvium)

Unit 10—Woody-debris-rich, heterogeneous, sandy to clayey silt (scarp colluvium stirred by roots and tree throw; late

Holocene)

10a—Sandy silt (includes A, B, and E horizon sediment, with abundant coarse roots and burned wood and clasts or 7

zones with very weak platy soil B horizon structure; derived from units 7bBC, 7cA, and 9aAE)
10b—Clayey sandy silt (includes A, B, and E horizon sediment with abundant charcoal and burned roots)

Unit 11—Partially decomposed coarse to fine, primarily woody, organic debris and root-rich, weakly stratified, silty sand
to silty sandy clay (root-stirred sediment and slope colluvium with surface horizons of modern forest and wetland
soils developed in them; latest Holocene to modern)

11aB/E—Sandy silt to silty sandy clay (includes weak B horizons and remnants of E horizons, with many little decayed

or modern roots)

or liquified sand
Glaciofluvial deposits
Fluvial/alluvial deposits

Peaty (mostly wetland) deposits

EXPLANATION OF COLORS USED TO SHOW GENESIS OF TRENCH LOG UNITS

(colors do not imply correlations from trench to trench)

Miocene bedrock [ ] Postglacial lake deposits

(stipple indicates sandy)

Saprolite

Ice-contact drift [ JREEE (stipple indicates sandy)
(stipple indicates sandy)

Ice-contact or proglacial driftand [ ]

Weathered lake deposits

Pleistocene alluvium/colluvium

Holocene root-stirred sediment

root-stirred sediment derived Slope colluvium

from it Hanging-wall-collapse colluvium
Clacial diamicton . Late Holocene root casts
Proglacial lake deposits [ Organic-rich root-stirred sediment
Clean sand (lake deposits) [ ] Forest A and O horizons

Fissure fill

Root-stirred sediment containing
much diatomite

]
] Sheared, brecciated zones and gouge
]
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11bAB/E—Sandy silt to clayey sandy silt (slope colluvium derived from units 11aB/E and 11cA; includes weak AB —16
horizons and remnants of E horizons with more charcoal and coarser roots than unit 11aB/E)
11cA—Organic-rich horizons with sandy clayey silt above the scarp (A and O horizons of modern forest soil) B E AR'S L AI R TR ENCH
11dA—Organic-rich horizons with sandy clayey silt on the scarp (A and O horizons of modern forest soil) WE ST WALL NOTES TO BEAR'S LAIR TRENCH

11eA—Organic-rich horizons with sandy clayey silt below the scarp (A and O horizons of modern wetland soil)

EXPLANATION OF SYMBOLS IN BEAR'S LAIR TRENCH

Notes refer to locations (“n8”; numbered approximately from left to right) on trench log. Faults

Symbols

8 EXPLANATION OF UNITS IN BEAR'S LAIR TRENCH

Unit 1—Deeply weathered, folded, faulted, and highly fractured mudstone and sandstone (probably
Blakely Harbor Formation; Miocene)
1a—North-dipping mudstone
1b—North-dipping mudstone and sandstone

= Distinct primary fault with displacement--Faults L . ) . q 1c—Sticky clay saprolite developed on mudstone and sandstone
. S arge roots or pieces of woo
Soil Profile n1—~Unit 4 is not differentiated into subunits in this part of the trench due to poor trench-wall exposure as a result of / are numbered separately in red (e.g., 3.2.1) s P Unit 2—Stratified pebbly to clayey sandy diamiction (ice-contact drift; Pleistocene)
BT-S1 flooding. Much of unit 4 is probably contemporaneous with units 4b and 4d, although the upper part could be part ‘ Selected cobbles and boulders peboy ey Y . o
8 m to west f unit 5d P ) . 7 [ 2a | 2a—Moderately stratified, brightly stained, pebbly diamicton with imbricated clasts
L SE— 17— of unit od. ’/ Indistinct primary fault, displacement probable 1.9 ka0 Radiocarbon ages, rounded to nearest 100 yr (ka is 1000 yr BP; ] [L2b-] 2b—Weakly stratified, brightly stained, sandy, clayey, diamicton
_—-’--._\_ 5 o Unit 5 " ¢ different lithologies like urits 5a. 5b. and 8 with di . | Originall - dated material is charcoal unless otherwise indicated; ages
L n2—Uni is a mixture ot ditterent lithologies like units oa, ob, an with many discontinuous lenses. Originally . <20 ka are calibrated in approximate solar yrs; other ages Fa S ; ; : ; ; e
e | mapped as a lower part of unit 8, 14C ages and restudy of photographs and samples suggest that unit 5d is probably ;7‘ e Inferred primary fault are in 14C ur BP: su erscrIi)pt is sample numIIJ)er on Tabli BL1 Unit 3 Ve.ry fine silty sand, silty clay, and clay (probably recessional Vashon proglacial lake deposits;
S e B— a stratigraphic equivalent of units 5a and 5b that has been strongly stirred by roots and perhaps eroded * -z Y PSP P P ) late Pleistocene)
e N \ . N A close (?) maximum age for host sediment [ 32 | 3a—TFinely interbedded very fine silty .sancI, silty Flay, and clay . .
""""" e n3—Exposures on the unmapped east wall of the trench indicate that the gaps in unit 3 were probably caused by blocks % Distinct secondary fault or fracture maximum age for host sediment [3b ] 3b—Lens of .sa.ndy clay_ composed primarily ° f rip-up clasts ,Of unit 3a (probably subaqueous debris
B plucked from the floor of a lake during emplacement of the lower part of unit 4 as a debris flow. A flow deposit in recessional Vashon proglacial lake; late Pleistocene)
Z~ Indistinct secondary fault or fracture A minimum (?) age for host sediment it 4 bbl bbl dv. diami ional Vash lacial lake d . ibl
6 n4—Small faults, fractures, and flow structures near the crests of small folds in units 2 and 3 show compression and P = m 00 Pollen, diatom and/or macrofossil sample (superscript is sample —46 Unit 4—Cobbly, pe y, sandy, clayey iamicton (recessional Vashon proglacial lake deposits, possibly
lightly-shaded units —4 dewatering of these units during folding. number on Table 4) capped by supraglacial till; late Pleistocene)
mapped from photography 106 Strike (0-360°) and dip (°) of fissure 00 ’ 4-undifferentiated—Cobbly, bouldery, clayey diamicton (units 4a, 4b, and/or 4d and possibly
________ — » n5—Correlation of peaty lenses in this area is uncertain. Most of unit 5b probably correlates with unit 5¢cA, but peaty 05N : Monolith collected for detailed sampling of fossils 4 Iowerb%?rt of kl)llr)llit 531‘ in SocIlth half Of((:tlreanhIl q )
e B lenses of unit 5b also occur near the base of unit 5a. Contact | 4a | a—Pebbly, cobbly, clayey diamicton (debris flow deposit
i DauskianEEEnRR R R E -ia_(: sh distinct [ 4b ] 4b—Pebbly, sandy, clayey diamicton (channel or debris flow deposit)
‘‘‘‘ — - n6—A Bt horizon with moderate-to-strong prismatic structure is developed in the upper 10-30 cm of unit 5a (Table BL2). . arp ot distine 4c—Clean, very fine to medium, white sand
T F'27 == L — Gradual and/or indistinct ] 4d—Pebbly, sandy, clayey diamicton (subaqueous or terrestrial supraglacial till, upper part root-stirred)
nii ! i S = n7—Near the northern end of unit 5a soil peds in the Bt horizon are tilted as much as 30°S. __-""" Inferred 4eBt—Weak Bt horizon developed on sandy root-stirred sediment derived from unit 4d
oA H |‘:" Rty _— R .
=l e | T :-:.4:[1/ -3 5 n8—The thickness of unit 9aA at this location is probably due to a large tree-throw crater. The lower part of the unit o Indistinct lateral changes in lithofacies ] Unit 5—Massive clay, sandy, silty and peaty clay (lake and wetland deposits, root-stirred sediment, and
4k South here is a mixture of sediment derived from units 5a, 6E, and 9aA. The underlying colluvial unit (7) was derived North and soils derived from and developed on them; postglacial to middle Holocene)
h' mostly from unit 4d. 5a—Sandy weathered clay (Bt horizon developed in upper part)
//J-/O\—K‘\.,\w | 5b—Peaty, silty clay with abundant organic detritus (wetland deposits; early to middle Holocene)
I '__‘_ - n9—Unit contacts and lithologies in the upper part of the fissure are indistinct, but at least two faults appear to extend Soil Profile [5cA | 5cA—Peaty mud (A horizon developed on unit 5a)
E into unit 9bA. BL-S1 5d—Sandy mud and mud (root-stirred mixture of lake, wetland, and probably stream deposits;
- 7)) middle Holocene)
14.6 ka3 o n10—Boulder of lignite derived from the Blakely Harbor Formation. \L o 5eBt—Silty sandy clay (moderate Bt horizon developed on root-stirred sediment derived from units
-6 5a and 5b)
twig I'|I_J 41— n11—The lenses of coarse sandy loam (unit 4eBt) between units 4d and 5eBt are more similar lithologically to unit 4d — 4 I'|I_J
Trend of . 47 kal -2 1] than to unit 5eBt, antI so are rpappgd as part of unit 4. Unit 4eBt includes the lower part of the Bt horizon that is Ll Unit 6E—Silty fine sand (discontinuous bed of silty diatomite and E horizon sediment mixed with
trench wall d 0.1 l(;a . cha>rre d ;oo d North = more fully developed in overlying unit 5eBt. = adjacent sediment primarily by tree throw and roots; Holocene)
| ecayed roo
355° 010° BBk e N~ T = — T Unit 7—Silty, clayey, sand (root-stirred sediment derived from unit 4 primarily by tree throw; middle to
< late Holocene)
73
> r;lodern Unit 8—Muddy sand (intermittent shallow stream and pond deposits; middle to late Holocene)
eaves
1 3 8.3 ka”3 — 3 Unit 9—Organic-rich, loose, silty, sandy clay (root-stirred sediment consisting mostly of A-horizon
N sediment derived from underlying units; late Holocene to modern)
EXPLANATION OF SYMBOLS IN BLACKTAIL TRENCH [9aAT  9aA—Rootstirred A-horizon sediment mixed with units 6E and 9dA
Trend of Faults Symbols 45 > modern’? [ 9bA | 9bA—Sandy A-horizon sediment filling fissure
trench wall 7.8 ka root sheath 9cA—Blocks of A-horizon peaty mud (blocks fell into middle and lower part of fissure; late Holocene)
i 3 % Distinct secondary fault or landslide plane A Large roots or pieces of wood 7.5 ka5 6.5 ka* [9dA | 9dA—Partially decomposed woody debris with minor silty sand (O and A horizons of the modern
160°<«— 175 ’ Selected cobbles and boulders lee;f wi:)od forest soil, partially mixed with underlying and adjacent units; late Holocene to modern)
Z - Indistinct secondary fault or landslide plane S Red oxidized (baked) horizon
_ N oL -2
\ Open cracks
106 . . o W\ 10
05N Strike (0-360°) and dip (°) of fault 1.9 ka00 Radiocarbon ages, rounded to nearest 100 yr (ka is 1000 yr BP;
Contacts dated material is charcoal unless otherwise indicated; ages
[ sh distinet are in 1*C yr BP; superscript is sample number on Table BT1)
arp or distinc
- — Gradual and/or indistinct A close (?) maximum age for host sediment
__-""= Inferred A maximum age for host sediment
== Indistinct lateral changes in lithofacies A minimum (?) age for host sediment Mapped by Silvio Pezzopane (coordinator),
00 . . L 1 — Harvey Kelsey, Rick Koehler, —] 1
Intra-unit contacts or structures m Pollen, diatom and/or macrofossil sample (superscript is sample Mapped by Ray Wells (coordinator), Silvio Pezzopane, Brian Sherrod, — -1 Charles Narwold. and Brian Sherrod
b bedd 4 dof 00 number on Table 4). Rick Koehler, Sam Johnson, Lee-Ann Bradley and Harvey Kelsey B _ ’ September 1998
istinct i ti truct -
Stk bedding and deformation structures m Monolith collected for detailed sampling of fossils August - September 1999 = - 60
— Indistinct bedding i i 1.5 ka0 1.1 ka Graphics by Lee-Ann Bradley
,,,,, Bedding of well-sorted sand I Location of bucket auger hole Graphics by Lee-Ann Bradley and Rob Givler _ wood in peat cedar leaf
58 :
095 Strike (0-360°) and dip (°) of beddin . 2.0 ka Excavation by Pat Cearley, Burley, WA
85N I ) Pl 8 Excavation by Pat Cearley, Burley, WA Access and support by Port Blakely Tree Farms, L.P.

Access and support by Port Blakely Tree Farms, L.P.
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Faults Symbols

Distinct primary fault with displacement--Faults
Z are numbered separately in red (e.g., 3.2.1) -
SN

2 - ’é’ * Inferred primary fault
* 1.9 ka0
/ Distinct secondary fault, landslide plane
/ (labeled L), or fracture
106 Strike (0-360°) and dip (°) of fault n
05N A
1 Contacts A
- Sharp or distinct m 0
— Gradual and/or indistinct
——-7"7"  Inferred
110 Strike (0-360°) and dip (°) of bedding

EXPLANATION OF SYMBOLS IN MOSSY LANE TRENCH

Charcoal beds
Large roots or pieces of wood
Selected cobbles and boulders

Radiocarbon ages, rounded to nearest 100 yr (ka is 1000 yr BP;
dated material is charcoal unless otherwise indicated; ages

<20 ka are calibrated in approximate solar yrs; other ages

are in 14C yr BP; superscript is sample number on Table ML1)

close (?) maximum age for host sediment
maximum age for host sediment
minimum (?) age for host sediment

Pollen, diatom and/or macrofossil sample (superscript is sample
number on Table 4).

4.6 ka?°

9.0 ka0

1.2 ka®*

Trend of entire
trench wall

160°

1.5 ka®

METERS 8

1a
/_\
Trend of entire
trench wall \_/ / charcoal in peat
I I I
6 7

9 10 11

12

13

| | | | | 9 9 i i i i i i i i
MOSSY LANE TRENCH

EXPLANATION OF UNITS IN MOSSY LANE TRENCH EAST WALL

Unit 1—Deeply weathered, folded, faulted, and highly fractured mudstone and sandstone
(probably Blakely Harbor Formation; Miocene)
1a—Primarily mudstone (largely fine sandy siltstone)
1b—Sandstone
1c—Pebbly sandstone 8 8

NOTES TO MOSSY LANE TRENCH

Notes refer to locations (“n8”; numbered approximately from left to right) on trench log.

n1—The shape, dark color, and humified organic material in this area of silty clay suggest that it 1d—Clay (fault gouge in old fault zone parallel to bedding)
is part of a middle Holocene tree throw crater filled with well humified A horizon sediment. 1e—Silty clay (saprolite developed on mudstone, sandstone, and pebbly sandstone)
[ 1A | 1fA—Organic-rich, dark gray clay to silty clay (weathered A or O horizons developed on
n2—Unit 3 is hanging-wall-collapse colluvium produced during the first surface faulting event saprolite; Pleistocene)
when unit 2AEB was buried.
. . . . . . [2AEB] Unit 2AEB—Organic-rich, sandy, clayey silt (A, E, and AB horizon sediment in structurally
n3—Unit 5a is hanging-wall-collapse colluvium produced during the second surface faulting event highest blocks of fault-buried soil: late Holocene)
when units 4aAB and 4bAEB were buried. E ’
n4—Unit 5b is hanging-wall-collapse colluvium produced during the second surface faulting event 371 Unit 3—Silty, sandy, pebbly clay (hanging-wall-collapse colluvium derived from units 1 and 2; — 7 7
when unit 4cAB was buried. late Holocene)

n5—South end of zone of shearing along contact between units 1a and 4dA and north end of Unit 4—Organic-rich silty sand to silty clay (A, B, and E horizon sediment in fault-buried soil

unsheared charcoal layer buried by collapse of hanging wall (unit 5c). horizons; late Holocene)

[4aAB] 4aAB—Organic-rich, sandy silty clay (AB horizon developed on hanging-wall-collapse

n6—LocatioI1 of a 1-m I)y 0.3-m flattened charcoal log buried on former forest floor by collapse colluvium; structurally second highest buried soil) 8eA

of hanging wall (unit 5¢). BbAEB 4bAEB—Organic-rich, sandy clayey silt (A, E, and AB horizons developed on saprolite; z

SR . . . . structurally third highest buried soil) ) 56 ww
7L A s e AB o o sl deloped on e Hock M ot BB 4cAB-Crgic . sy oy A5 s o s on st sl 6 P e PR e e S
ighest buried soi ¥ *k

n8—Areas of disturbance of A, E, and B horizon sediment near tip of the hanging-wall-collapse [4dA | 4dA—Peaty, charcoal-rich, sandy silt (O, A and AB horizons developed on mixture of saprolite B i N N 1dEt- M** .

colluvium (unit 5¢). Disturbance is due to plowing of thrust tip and probably to root stirring and drift-derived root-stirred sediment) e — T & *

<1 m below the ground surface. [ 4dB | 4dB—Organic-rich silty clay (E, BA, and Bw horizons developed on mixture of saprolite and S —— - ~ %

drift-derived root-stirred sediment) e - AN

n9—Vertical zones of E horizon sediment (unit 4dE) are fractures and root casts filled with 4dE—Light-colored sandy silt (discontinuous lens of E horizons developed in drift-derived B R T .

sediment from former E horizons, which are now largely disturbed by root stirring root-stirred sediment)

and tree throw.

Unit 5—Sandy silt to silty clay (hanging-wall-collapse colluvium and fault gouge derived from — 5
units 1, 2, 3, and 4; late Holocene))
5a—Sandy silt to silty clay
5b—Sandy clayey silt to silty clay (includes small blocks of saprolite and drift-derived clasts)
5¢c—Sandy silty clay to clay (includes large blocks of saprolite and mudstone breccia)
5d—Clay (fault gouge derived from saprolite and mudstone)

n10—The dark color, organic-rich lithology, and rare diatom fragments (Table 4) in unit 1fA
suggest that it is a highly weathered remnant of a wetland soil. The >52-ka age on
charcoal from the soil (Table ML1) indicates a Pleistocene age.

METERS
METERS

Unit 6—Woody, organic-rich silty sand to silty clay (root-stirred sediment and slope colluvium
derived from sandy pebbly drift and unit 1 with forest soils developed in it; late Holocene
to modern) — 4
6aBt—Organic-rich sandy silt to silty clay (A, AB, Bw, BE, and Bt horizons of late Holocene to So uth
modern soils)
6bAE—Dark, organic-rich sandy silt (O, A, and AE horizons of modern soil)
6cA—Organic-rich clay to silty clay (mixture of units 1d and 6aBt filling tree throw crater;

1.2 ka® late Holocene) EXPLANATION OF UNITS IN SADDLE TRENCH

bark Unit 1—Deeply weathered, folded, faulted, and fractured mudstone and sandstone Unit 4—Silty, sandy, pebbly clay (weathered sediment
Soil Profile of the hanging wall block (probably Blakely Harbor Formation; Miocene) derived from glacial or alluvial deposits and the weathered

EXPLANATION OF SYMBOLS IN SADDLE TRENCH

Faults
= Distinct primary fault with displacement--Faults
/ are numbered separately in red (e.g., 3.2.1)
Pl a
»z
st

.o > Inferred primary fault

Indistinct primary fault, displacement probable

% Distinct secondary fault, landslide plane (labeled L), or fracture

Z -~ Indistinct secondary fault, landslide plane, or fracture

-~
Contacts
— Sharp or distinct
— Gradual and/or indistinct
——-""7"  Inferred
=TT Indistinct lateral changes in lithofacies
4.1 ka’l
twig

Soil Profile

Intra-unit contacts or structures

- Indistinct
110 Strike (0-360°) and dip (°) of bedding
8850 ("o" indicates overturned bedding)
Symbols
SO\ Large roots or pieces of wood
‘ Selected cobbles and boulders

1.9 ka0 Radiocarbon ages, rounded to nearest 100 yr (ka is 1000 yr BP;
dated material is charcoal unless otherwise indicated; ages
<20 ka are calibrated in approximate solar yrs; other ages
are in 14C yr BP; superscript is sample number on Table S1)

A close (?) maximum age for host sediment
A maximum age for host sediment
A minimum (?) age for host sediment
m 00 Pollen, diatom and/or macrofossil sample (superscript is sample

number on Table 4).

* Concentration of white silty sediment infiltrated from former
overlying E horizon

>modern®”
3.5 ka?7 4.3 ka%t
4.1 ka%t
4.1 ka%8
1.8 ka®®

wood

Trend of
trench wall

030° 005°

i i i i | 9

SADDLE TRENCH
EAST WALL

NOTES TO SADDLE TRENCH

Notes refer to locations (“n8”; numbered approximately from left to right) on trench log.

n1—Rapid lateral facies changes probably reflect the filling of root casts or tree throw.

n2—Area of many small faults and fractures not mapped in detail. Labeled faults are old reverse faults
reactivated as normal faults.

n3—Organic-rich, sandy, pebbly sediment; probably unit 4f filling an unrecognized fissure or root cast.

n4—Boulder of pebbly conglomerate unit of the Blakely Harbor Formation, probably transported by ice
from a source >1 km to the north. Now in a small graben created by extensional faulting. 17

n5—Indistinct intra-unit contacts mark probable upper boundaries of weak BE and Bw horizons that could
not be mapped laterally due to loose, root-stirred, sandy sediment in the trench wall.

n6—Clast of unit 5e that has moved downslope.
n7—Vertical zone of light-colored E horizon sediment that has infiltrated into fractures along unit contact.

n8—14C age is on charred wood from the oval-shaped remnant of a tree root that intruded into (and,
therefore, is younger than) unit 7aA. 16

n9—_Crater that filled with A horizon sediment when the backhoe pulled up large roots.

n10—Although faulting is also a possible explanation, rapid lateral facies changes probably reflect the filling
of root casts or tree throw.

n11—Juxtaposition of Miocene and late Quaternary units strongly suggests unrecognized faulting in this
area.
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ML-S2 3 | 1la—Steeply dipping mudstone bedrock units that underlie them; Pleistocene) \
3 1b—Steeply dipping sandstone 4a 4a—Clay with relic sand grains and clasts weathered to clay o \
1c—Steeply dipping pebbly sandstone S Ab 4b—Pebbly, sandy lenses within sandy and silty clay “.;_,
g 1d—Sticky clay saprolite developed on mudstone and sandstone 4c 4c—Sandy clay of hanging wall block

1dBt—Bt soil horizon with strong prismatic structure developed on 4d 4d—Sticky saprolitic clay with clasts weathered to clay
mudstone/sandstone saprolite 4e 4e—Silty, sandy saprolitic clay of hanging wall block

1e—Highly fractured, shattered zone of mudstone and sandstone, saprolitic in upper part R 4f—Silty, sandy, pebbly clay (partly fills fissures and graben in unit 1e)

1f—Overturned mudstone

1g—Overturned sandstone Unit 5—Diamicton (root-stirred sediment and slope colluvium derived from sandy, t

2 2 1h—Overturned pebbly mudstone pebbly, clayey drift and underlying units with remnants of B and E horizons; |’
1i—Zone of sheared mudstone and sandstone latest Pleistocene) Unit 7—Organic-rich sandy clay (A-horizon \l
5a 5a—Silty, clayey diamicton sediment that fills root casts; late Holocene)
Unit 2—Deeply weathered, folded, faulted, and fractured mudstone and sandstone of the foot 5b 5b—Sandy, pebbly lenses within clayey diamicton 7aA—Sandy clay that fills casts in unit 5a
wall block (probably Blakely Harbor Formation; Miocene) 5c 5¢c—Very sandy, pebbly zone (old root clasts?) within clayey diamicton 7bA—Sandy clay (probably fills a cast that was later
\ 7 5 2a—Gently dipping mudstone 5d—Sandy, weathered, iron-stained diamicton of footwall block faulted into unit 5e)
5 2b—Sandy lenses within gently dipping mudstone 5e—Deeply weathered, sandy diamicton of hanging wall block
2c—Pebbly lenses within gently dipping mudstone 5fBt 5fBt—Sandy, silty clay with Bt horizon with strong structure (postglacial through Unit 8 —Organic-rich loose, clayey, silty sand (root-stirred A-and B-horizon sediment
2d—Deformed pebbly, sandy lenses and beds within highly deformed mudstone Holocene) derived from underlying or upslope units; late Holocene to modern)
1 1= [8aAB] 8aAB—Sediment on the scarp
Unit 3—Diamicton (mixture of till, highly deformed Blakely Harbor Formation, and possibly Unit 6—Sandy, silty clay (root-stirred sediment and slope colluvium derived from [8bBA | 8bBA—Light-colored sediment beyond the footslope of the scarp
Mapped by Harvey Kelsey (coordinator), Brian Sherrod colluvium; Pleistocene) unit 5; early to late Holocene) [8cBA | 8cBA—Light-colored sediment above the scarp
Ray Wells, Rick Koehler, Silvio Pezzopane arI d Sam JohnsorI [ 3a ] 3a—Silty, clayey diamicton 6a—Sandy clay above the scarp [8dBA] 8dBA—Sediment stained reddish brown from burning roots
’ ’ Augu;t—September 1999 [3aBt | 3aBt—FEroded Bt horizon with strong structure developed on diamicton 6b—Sandy, pebbly clay (scarp colluvium) [ 8eA | 8eA—Dark, organic-rich, sandy, clayey silt (includes sediment filling modern and
(late Pleistocene) 6bBE 6bBE—Clayey, pebbly sand (weak Bw horizon and remnants of E horizon latest Holocene root casts and backhoe-disturbed remains of O horizons
Graphics by Lee-Ann Bradley [3b ] 3b—Sandy, very pebbly zones or sheared clasts within diamicton developed on scarp colluvium)
Excavation by Pat Cearley, Burley, WA [-3c ] 3c—Sandy, less pebbly lenses and zones or sheared clasts of sandstone within diamicton
I I I I I I I I AccessI and support by Port Bl?kely Tree Farms, L.P. 0 0 I I I I I I I I I I I I
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