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EXPLANATION OF UNITS IN MICAH TRENCH

Unit 6—Friable pebbly silty sand to pebbly sand (strongly root-stirred colluvium; late Holocene)
 6fA—Lenses of organic-rich, fine pebbly silty sand with abundant roots and woody debris, massive   
  to very weak granular to very weak platy structure (remnants of buried A, O, AO, and AB    
 horizons developed on and within unit 6, broken and deformed by root stirring and     
 incorporated into root casts)
 6e—Massive, loose gravelly sand to slightly silty gravelly sand to sandy gravel with abundant fine   
  to coarse woody roots (distinct root casts in unit 6)
 6d—Massive, organic-rich, pebbly fine to coarse sand (strongly root-stirred scarp-collapse colluvium  
   and horizons of modern surface soil developed on it)
 6cB—Very slightly silty pebbly sand, massive to very weak subangular blocky structure (includes   
  very weakly developed remnants of AB, E, and Bw horizons)
 6b—Distinct lenses of massive to indistinctly stratified, normally graded sandy fine gravel of unit   
  5e, less strongly root-stirred than rest of unit 6
 6a—Massive, friable gravelly sand to slightly silty gravelly sand to sandy gravel (includes abundant   
  root casts)

Unit 5—Massive to distinctly stratified sandy gravel and sand (proglacial fluvial deposit; late    
 Pleistocene; root stirred in Holocene)
 5f—Slightly silty pebbly sand, very weak subangular blocky structure with indistinct reddish hues   
  and discontinuous gray, silt-rich, bleached zones near top (very weak, buried Bw horizon    
 developed on unit 5e near fault zone, root stirred and broken by faulting; late Holocene)
 5e—Lenses of massive to indistinctly stratified, normally graded sandy gravel to pebbly sand,    
  root-stirred near top of unit
 5d—Massive medium to coarse sand with pebbly sand lenses, indistinctly bedded near base,    
  root-stirred near top of unit
 5c—Lenses of massive, medium to very coarse sand with pebbly sand at base, partly root-stirred
 5b—Massive, pebbly medium to coarse sand with indistinctly imbricated pebbles, partly root-stirred
 5a—Massive to indistinctly stratified, normally graded, fine to medium sand with pebbles near base

Unit 4—Massive to distinctly stratified sandy gravel and sand (proglacial fluvial deposit; late    
 Pleistocene)
 4d—Lenses of massive to indistinctly parallel-bedded, fine to coarse sand
 4c—Distinctly bedded, normally graded, lenses of fine gravel
 4b—Massive to distinctly parallel-bedded, fine to coarse sand
 4a—Massive to indistinctly stratified, normally and reversely graded, medium to coarse sandy gravel 

Unit 3—Interbedded massive silt, sand, and pebbly sand with lenses of sandy gravel (proglacial fluvial   
 deposit; late Pleistocene)
 3i—Indistinctly parallel-bedded, fine to coarse sand with pebbles near base of unit (wedge-shaped   
  unit thickens to northeast in fault zone)
 3h—Distinctly bedded, normally graded, fine pebbly sand
 3g—Fine sand with distinct ripple cross-lamination
 3f—Planar-bedded lenses of fine sand interbedded with unit 3e
 3e—Distinctly bedded, well-sorted medium to coarse sand with lenses of pebbly sand
 3d—Discontinuous lenses of well-sorted fine to coarse sand containing small lenses of pebbly sand
 3c—Parallel-bedded fine sand
 3b—Discontinuous lenses of fine to coarse sandy gravel
 3a—Massive silt with distinctly stratified, discontinuous lenses of very fine sand and sandy silt

Unit 2—Massive to indistinctly stratified sandy to silty gravel (proglacial ice-contact and fluvial    
 deposits; late Pleistocene)
 2c—Thin, discontinuous lenses of silty sandy gravel at top of unit (silt infiltrated from overlying   
  silty units)
 2b—Discontinuous lenses of normally graded, coarse sandy fine gravel
 2a—Massive to weakly stratified sandy gravel

Unit 1—Well-indurated, massive pebbly silty sand diamict with rare discontinuous sandy pebbly lenses  
  (subglacial ice-contact deposit; late Pleistocene)
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EXPLANATION OF COLORS USED TO SHOW

GENESIS OF TRENCH LOG UNITS
(colors do not imply correlations from trench to trench)

Subglacial and/or proglacial ice-contact
 and/or immediately postglacial fluvial
 deposit (stippled where sandy)

Weathered or root-stirred subglacial or
 proglacial ice-contact deposit
 (stippled where particularly sandy)

Proglacial or postglacial fluvial deposit

Subglacial or proglacial still-water
 deposit

Holocene fluvial deposit
 (stippled where sandy)

Root-stirred slope colluvium

Fault-scarp related slope and (or)
 collapse colluvium

Youngest fault-scarp related slope
 colluvium

Forest A and O horizons

Forest B horizons

EXPLANATION OF SYMBOLS IN TRENCHES

Symbols

Large roots or pieces of wood, and areas
 disturbed by modern roots

Selected cobbles and boulders

Calibrated radiocarbon ages, rounded to
nearest 100 yr (ka is 1,000 cal yr B.P.; dated
material is charcoal; superscript is field
sample number on table 1)
 Close maximum age for host sediment
  (probably less than a few hundred
  years older than sediment)
 Maximum age for host sediment
 Minimum age for host sediment

Thermoluminescence age—2σ range of
maximum and minimum ages; rectangle
shows area sampled

Faults and fractures

Distinct fault

Indistinct fault

Indistinct fault with small uncertain
 displacement

Eroded free face

Strike (0–360) and dip (0–90) of fault

Fracture

Strike (0–360) and dip (05N) of fracture
 (includes orientations of some fractures
 too small to show on trench logs)

Contacts

Sharp or distinct

Gradual and (or) indistinct

Inferred

Sharp or distinct

Wavy to planar parallel crossbedding or
 ripple-drift bedding

Indistinct discontinuous 4- to 5-mm thick
 sandy fine pebbly lenses in unit 1 in
 Owl trench that probably show dip of
 depositional bedding

Strike (0–360) and dip (85N) of bedding
 or lamination

Intra-unit bedding, lamination,
 or structures

1.9 ka11

106
05N

106
05N

095
85N

 119–110 ka

EXPLANATION OF UNITS IN CEDARS TRENCH

Unit 4—Pebbly silty sand to silty sand (horizons of modern surface soil developed on root-stirred
  sediment; late Holocene)
 4cA—Organic-rich, silty sand with abundant roots and much coarse woody debris (A, AB, and
   O horizons, eroded or overthickened in places by shallow surface disturbance)
 4bBw—Pebbly silty sand, massive to very weak subangular blocky structure (discontinuous,   
  weak Bw horizon, broken by root stirring)
 4aC—Massive pebbly silty sand (Cox horizon)

Unit 3—Sandy gravel, fine sand, and sandy silt (stream sediment deposited in channel cut in
  unit 1; Holocene)
 3gBw—Massive sandy silt with very weak subangular blocky soil structure and slightly redder   
  hue or chroma than other subunits of unit 3 (weak Bw horizon)
 3fC—Massive silt and sandy silt (Cox horizon)
 3e—Massive silt and sandy silt (overbank deposits and sediment derived from them filling
   root casts)
 3dC—Massive, parallel and cross-bedded fine sand and silty sand (Cox horizon)
 3c—Massive, parallel and cross-bedded fine sand and silty sand
 3bC—Partly stratified sandy gravel (Cox horizon)
 3a—Partly stratified sandy gravel (stream channel deposit)

Unit 2—Well stratified to massive gravel, sand, sandy gravel, silty sand, and silt (subglacial or
  proglacial stream, lake, and debris flow deposits, deformed and tightly folded in glacial   
 environments; late Pleistocene)
 2qBC—Massive fine pebbly silty sand with platy structure and (or) iron-staining (slightly   
  root-stirred parts of unit 2 with B and (or) Cox horizons)
 2pC—Massive fine pebbly silty sand (slightly root-stirred parts of unit 2;
   Cox horizon)
 2o—Iron-stained, stratified sandy pebbly gravel (fluvial deposit)
 2nBC—Laminated silt and fine sand with strong platy structure and (or) iron-staining (B and   
  (or) Cox horizon in weathered upper part of unit 2m)
 2m—Iron-stained laminated silt and fine sand (proglacial lake deposit)
 2lBC—Massive pebbly silty sand with weak platy structure and (or) iron-staining (B and (or)   
  Cox horizon in weathered upper part of unit 2k)
 2k—Massive pebbly silty sand (possible subaqueous debris flow deposit)
 2j—Massive silt with irregular deformed, possibly loaded, masses of brown clayey silt (possible
   degraded soil on lake deposit)
 2i—Massive sandy pebbly diamict (debris-flow or ice-contact deposit, possibly subglacial)
 2hBC—Laminated to interbedded fine sand and silt with weak platy structure and (or) iron   
  staining (B and (or) Cox horizon in weathered upper part of unit 2g)
 2g—Laminated to interbedded fine sand and silt (proglacial lake deposit)
 2fBC—Weakly stratified pebbly sand with weak platy structure and (or) iron staining (B and   
  (or) Cox horizon in weathered upper part of unit 2e)
 2e—Weakly stratified pebbly sand (proglacial fluvial deposit)
 2d—Iron-stained sandy pebbly gravel (proglacial fluvial deposit)
 2cBC—Massive silty sandy pebbly gravel with iron staining (Cox and weak B horizon in   
  weathered upper part of unit 2a)
 2bC—Massive silty sandy pebbly gravel (Cox horizon developed on root-stirred unit 2a;
   root stirring is late Holocene) 
 2a—Massive silty sandy pebbly gravel (ice-contact deposit, probably subglacial)

Unit 1—Sandy pebbly diamict to sandy silt (ice-contact deposits, probably subglacial; late   
 Pleistocene)
 1fBC—Diamict, gravel, sand, or silt with weak platy structure and (or) iron staining (B and (or)
   Cox horizon in weathered upper part of unit 1)
 1e—Sandy pebbly diamict
 1d—Sandy gravel
 1c—Laminated and deformed silty fine sand to sandy silt
 1bC—Massive pebbly diamict (Cox horizon developed on root-stirred unit 1a; root stirring
   is late Holocene)
 1a—Well-indurated massive pebbly diamict
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EXPLANATION OF UNITS IN OWL TRENCH

Unit 6—Massive to distinctly stratified gravel, sandy gravel, and sand (proglacial fluvial deposit;   
 late Pleistocene; root-stirred in late Holocene)
 6c—Massive to indistinctly stratified, medium to coarse sandy fine gravel
 6b—Steeply south-dipping, distinctly cross-bedded lenses of fine gravel
 6a—Massive to indistinctly stratified, medium to coarse sand with few fine gravel lenses,   
 slightly root-stirred near top of unit

Unit 5—Massive to distinctly stratified sandy gravel and sand (proglacial fluvial deposit; late   
 Pleistocene)
 5c—Lenses of indistinctly stratified medium to very coarse sand
 5b—Lenses of distinctly stratified sandy fine gravel, normally graded
 5a—Massive to indistinctly stratified, medium to coarse sandy gravel, pebble lenses dip north

Unit 4—Massive to distinctly stratified sand, pebbly sand, and sandy gravel (proglacial fluvial   
 deposit; late Pleistocene)
 4c—Discontinuous lenses of coarse sandy fine gravel, reversely graded, cross-bedding dips   
  north
 4b—Massive to distinctly parallel-bedded, fine to medium sand
 4a—Massive to distinctly stratified medium to coarse sandy gravel and pebbly coarse    
  sand, pebble lenses dip to south

Unit 3—Cross-laminated sand, silty sand, and massive silt (proglacial fluvial deposit; late    
 Pleistocene)
 3b—Parallel to wavy distinctly cross-laminated fine to coarse sand, reversely graded
 3a—Massive silt with discontinuous lenses of very fine, wavy, distinctly cross-laminated sand   
  and silty sand

Unit 2—Massive to indistinctly stratified sandy to silty gravel (proglacial ice-contact and fluvial   
 deposits; late Pleistocene; root-stirred in late Holocene)
 2c—Massive sandy gravel (root-stirred remnants of unit 2)
 2b—Discontinuous lenses of sandy fine gravel with orange hues from iron staining by    
  groundwater
 2a—Massive to indistinctly stratified sandy gravel, blade-shaped pebbles imbricated to north

Unit 1—Well-indurated, massive pebbly silty sand diamict (subglacial ice-contact deposit; late   
  Pleistocene)
 1b—Pebbly silty sand diamict with massive to moderate coarse platy structure and light color   
   values (weathering zone at top of unit 1)
 1a—Massive pebbly silty sand diamict with rare discontinuous lenses of sandy gravel

6c
6b
6a

5c
5b
5a

4c

4b
4a

3b
3a

2c
2b

2a

1b

1a

Unit 10—Friable pebbly silty sand to loose pebbly sand and sandy gravel (strongly root-stirred   
 colluvium: late Holocene)
 10dA—Lenses of organic-rich, fine pebbly silty sand with abundant roots and woody debris,   
  massive to very weak granular to very weak platy structure (remnants of buried A, O,   
  AO, and AB horizons developed on and within unit 10, broken and deformed by    
  root stirring and incorporated into root casts)
 10c—Massive, loose gravelly sand to slightly silty gravelly sand to sandy gravel with abundant  
   fine to coarse woody roots (distinct root casts in unit 10)
 10bB—Very slightly silty pebbly sand, massive to very weak subangular blocky structure   
  (includes very weakly developed remnants of AB, E, and Bw horizons)
 10a—Massive, friable gravelly sand to slightly silty gravelly sand to sandy gravel (includes   
  abundant root casts)

Unit 9—Massive to distinctly stratified sandy gravel and sand (proglacial fluvial deposit; late   
 Pleistocene; root-stirred in late Holocene)
 9c—Steeply south-dipping lenses of massive medium to coarse sand
 9b—Massive to indistinctly stratified, lenses of sandy fine gravel, slightly root-stirred
 9a—Distinctly stratified, fine to coarse sandy gravel and pebbly sand, pebble lenses dip steeply  
   south, slightly root-stirred

Unit 8—Massive to indistinctly stratified sand, pebbly sand, and sandy gravel (proglacial fluvial   
 deposit; late Pleistocene)
 8c—Discontinuous north-dipping lenses of sandy fine gravel, reversely graded
 8b—Massive to indistinctly parallel to wavy bedded, fine to medium sand
 8a—Massive to indistinctly stratified medium to coarse sandy gravel containing pebbly coarse   
  sand lenses

Unit 7—Massive to indistinctly stratified sandy gravel and sand (proglacial fluvial deposit; late   
  Pleistocene; root-stirred in late Holocene)
 7c—Discontinuous north-dipping lenses of sandy fine gravel, reversely graded
 7b—Indistinctly stratified, normally graded, coarse sandy fine gravel, pebble lenses dip to north
 7a—Massive to indistinctly stratified, normally graded, medium to coarse sandy gravel, slightly  
   root-stirred near top of unit
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WEST WALL

n1—Wavy to planar cross-bedding in fine sand, including limited areas of 
ripple cross-lamination, suggests rapid deposition by currents with 
high sediment concentrations.

n2—Sand in lenses of unit 4c is very coarse.

n3—Distinct parallel lamination highlights high-angle microfaults
and fractures, too small to map.

n4—Depth of contact between units 1 and 2 estimated by digging holes to 
indicate depths at each meter mark.

n5—Vertical separation of upper contact of unit 1 is 9 cm.

n6—Area of many small fractures and faults too small to map in unit 3e has 
orange hues that indicate iron staining by groundwater.

n7—Fault above this depth is indistinct probably due to root stirring.

n8—Indistinct irregular contact between units 6a and 6d mapped on basis of 
higher silt content and coarser roots in unit 6a.

n9—Lenses, 1-cm-thick, of fine granules in unit 3h.

n10—Fault orientation measured on >10-cm-wide fault plane exposures.

n11—Vertical separation of upper contact of unit 1 is 15 cm.

n12—Structures in unit 3c show that sand beds are sheared or have flowed 
along faults.

n13—Elongate pebbles 1-2 cm long are aligned along fault in floor
of trench.

n14—Contact between units 4a and 5b is displaced by many small faults 
too small to map.

n15—Area of many anastomosing, near vertical faults, too numerous to 
map, in units 5b, 5d, 5e, and 5f.

n16—Partially burned, 25-cm-diameter root was traced 1.2 m into units 6a 
and 6d (perpendicular to trench wall) showing that the root grew after 
unit 6d was formed by faulting.

n17—Fine pebbly gravel, filling channels cut into unit 2a, has orange hues 
along faults that indicate iron staining by groundwater.

n18—Area of fine gravel lenses containing no matrix sediment.

n19—Contact between units 3g and 4a truncates bedding in unit 3g and so 
is probably erosional.

n20—Contact between units 3g and 4a parallels deformed bedding
within unit 3g and so both units were probably deformed by 
soft-sediment deformation about the time they were deposited.

n21—Lower half of unit 4b is coarse sand; upper half is coarse sandy
fine gravel.

n22—Area along fault strongly stirred by roots.

n23—Small areas of chalky white sediment, probably derived from 
former E horizons, root-stirred into host sediment.

EAST WALL

n24—Vertical separation of upper contact of unit 1 is 7 cm.

n25—Unit 3c contains 1-cm-thick interbeds of unit 3d.

n26—Unit 3e contains 1-cm-thick interbeds of unit 3f.

n27—Only in this part of either trench wall does unit 3c occur below
unit 3a.

n28—Vertical separation of upper contact of unit 3a is 1 cm.

n29—Vertical separation of upper contact of unit 1 is 2 cm.

NOTES TO MICAH TRENCH LOGS
Notes refer to locations (for example, "n2") numbered approximately from left to right on trench logs (west wall, then east wall).

n1

n2

n3

n4

n4

n4

n4

n4

n4

n7

n4

n10

n8

n9

n8

n4

n4

n6

n5

n1—Indistinct bedding temporarily exposed within unit 1c northeast of mapped trench wall (station –5.5, 6) 
dips 4°–6° southwest.  

n2—Indistinct bedding within unit 1c dips 5°–11° southwest.

n3—Unlike other nearby charcoal fragments in unit 3c, these two dated fragments were collected from silty 
fine sand undisturbed by roots.  Sample CD-8 (table 2) was a 15-mm-long charcoal fragment collected 
parallel with distinct horizontal bedding in unit 3c.

n4—Distinct to indistinct root casts (latest Holocene) filled with loose, high-chroma or organic-rich silty sand.

n5—Distinct bedding within unit 1c dips 12°–24° southwest.

n6—Strongly deformed bedding, load structures, and small high-angle faults (not shown) within unit 1c 
suggest an ice-contact environment.

n7—Decreasing dips and onlap of successive beds in unit 2 in this area show folding contemporaneous with 
deposition.

n8—Subhorizontal, 20- to 30-mm-thick lenses of brown clayey silt, which may be remnants of an A horizon, 
are found only in the uppermost part of unit 2j.  Elsewhere in unit 2j similar beds and lenses show tight 
folds, truncation surfaces, boudins, and flame structures indicating subaqueous loading and flow.

n9—In unit 2, many beds <20 mm thick or <20 mm long are not mapped.

n10—Thermoluminescence dating sample collected from this stratigraphic position about 1 m northwest of 
mapped wall prior to extension of trench from 21.5 to 26 m. Ages obtained by Shannon Mahan (U.S. 
Geological Survey) on silt-sized feldspar in the sample include maximum ages of 113,630±6,470 years 
and 118,980±6,740 years, and a minimum age of 109,860±6,350 years.

NOTES TO CEDARS TRENCH LOG
Notes refer to locations (for example, "n8") numbered approximately from left to right on trench log.

n1—The only distinct lens of sandy gravel in unit 1 exposed in trench.  

n2—Unit 1b extends downward into unit 1a along an old root cast.

n3—Original location of sidewall of glaciofluvial channel cut into units 3 through 6 that has probably 
been destroyed by root stirring.

NOTES TO OWL TRENCH LOG
Notes refer to locations (for example, "n8") numbered approximately from left to right on trench log.

n1

n2

n3

EXPLANATION OF PROFILE SYMBOLS

Segment of profile measured from northeast and southwest ends of trench wall with
 a rod and digital level (method of Machette, 1989); red dots show end points of
 profile segments
 
Surface from which heights and offsets were calculated (method of Machette, 1989)

Approximate location of upper surface of logged trench
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Fault at m14.2

Planes of faults
Planes of fractures
Pole of mean fracture
Trend of 144th Street scarp

Planes of faults
Planes of fractures
Pole of mean fracture
Trend of 144th Street scarp

Planes of faults
Planes of fractures
Pole of mean fracture
Trend of 144th Street scarp

Fault at m10.9

Field
number

Unit
number

Station
(m)1

Radiocarbon
laboratory no.2

Calibrated age
 (cal yr BP at 2σ)4

Lab-reported age
(14C yr BP at 1σ)3

MC-41
MC-42
MC-43

MC-34
MC-36
MC-39
MC-35
MC-46
MC-47

CD-7
CD-8

6a
6a
6a

6d
6d
6d
5f
5f
5f

3b
3b

10.55, 2.91
10.68, 2.83
10.77, 2.92

9.93, 2.69
9.84, 2.74
9.07, 2.60
9.10, 2.60
8.76, 2.55
9.01, 2.61

1.78, 5.47
1.95, 5.47

OS-57460 
OS-58492 
OS-58714 

mean for unit-6a root
OS-57079
OS-57081 
OS-57082 
OS-57080
OS-57077
OS-57083 

CAMS-101662
CAMS-101663

1,300-970
1,060-930
1,080-930
1,060-960
1,540-1,400
1,700-1,520
1,720-1,560
1,620-1,410
1,610-1,410
1,700-1,520

4,450-4,050
5,310-5,060

Sample
weight (mg)5

12.0
40.2
20.7

9.4
17.9
11.3
25.7
8.7

17.6

15.2
21.2

13C
(%)

-27.2 
-26.5 
-26.0 

-25.0
-25.1 
-22.3 
-26.7
-25.3 
-23.6

-25.0
-25.0

Description of dated material6

8x3x2-mm partially burned fragment, outer 10 mm root
15x15x2-mm fragment from outer 10 mm of root
8x6x2-mm platy fragment, outer 10 mm root 

5x4x1-mm platy fragment 
10x7x2-mm platy detrital fragment 
16x2x1-mm platy detrital fragment
7x4x3-mm detrital fragment
6x3x2-mm detrital fragment 
8x5x2-mm soft detrital fragment 

6x4x2-mm fragment
15x2x2-mm fragment

1,240±85 
1,080±25 
1,110±30 
1,100±19
1,580±30 
1,680±30 
1,740±30 
1,640±30
1,630±25 
1,670±30 

5,445±50
6,240±40

TABLE 1.  RADIOCARBON DATA FOR CHARCOAL SAMPLES FROM THE MICAH AND CEDARS TRENCHES

1 Location (horizontal, vertical) on reference grid used to map west wall of Micah trench and the southeast wall of Cedars trench.  Superscripts on sample ages shown on
 trench logs are the digits of field sample numbers (first column).
2 Laboratory: OS, National Ocean Sciences AMS Facility, Woods Hole Oceanographic Institution, Massachusetts.
3 AMS (accelerator mass spectrometer) ages (methods described in Gagnon and others, 2000).  Quoted error for each AMS analysis is the larger of counting error or target
 reproducibility error.  
4 Ages in solar years calculated using OxCal (version 3.10; Bronk Ramsey, 2001; probability method) with the INTCAL04 atmospheric dataset (Reimer and others, 2004).
 NOSAMS’ (OS), and Lawrence Livermore’s (CAMS) results from the Third International Radiocarbon Comparison show minimal offset from comparison means suggesting
 that no additional interlaboratory variance is required for calibration. Calibrated ages show time intervals of >95% probability distribution at 2σ.  Ages shown on trench
 logs are weighted averages of age probability distribution functions (Telford and others, 2004) rounded to nearest 100 years.
5 ’s’ indicates sample with adhering sediment when submitted to 14C laboratory; weight is a maximum for organic material in the sample.
6 Unless indicated otherwise, ages are on angular, unabraded fragments of charcoal with distinct wood cellular structure.  In each sample, the largest, most angular, least
 decayed fragments of charcoal were selected to minimize the chance of analyzing carbon much older than the host sediment.  Most sediment adhering to fragments was
 removed with brushes and dental tools in distilled water at 6–25X.  Charcoal was picked directly from sediment collected from the trench wall.
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Figure 4.  ALSM (airborne laser swath mapping; also known as LiDAR) image showing Catfish Lake scarps and sites of the Blueberry trench studied by Sherrod and others (2003; fig. 6 of their study) 
and the Cedars trench. Red line marks approximate base of scarp, dashed where origin or location of the scarp is less certain.  Contours generated from ALSM data have relative errors of less than ±30 cm. 
Base contour is mean sea level. The DEM (digital elevation model) consists of two ALSM hillshade layers: top layer azimuth 80°, height above horizon 60°, 5x vertical component, 80% transparent; 
bottom layer azimuth 310°, height above horizon 60°, 5x vertical component, 75% transparent.

Figure 10.  ALSM image showing Stansberry Lake scarps (144th Street scarp and Wright-Bliss Road scarp) from Sherrod and others (2003; fig. 3B) and sites of the Micah trench and Owl trench. Red lines mark approximate base of scarps, dashed where origin or location of the scarps are less certain.  Contours generated from 
ALSM data have relative errors less than ±30 cm. Base contour is mean sea level. The DEM consists of two ALSM hillshade layers: top layer azimuth 80°, height above horizon 60°, 5x vertical component, 80% transparent; bottom layer azimuth 310°, height above horizon 60°, 5x vertical component, 75% transparent.

Figure 8.  Lens of brown silty sand near the base of unit 3a exposed on a horizontal bench cut into the west wall of the Micah 
trench between stations (locations on trench grid) 10m and 11m. Red arrow shows right-lateral horizontal separation along a 
small, near-vertical, oblique-slip fault (marked by fracture extending across the photograph from F to F’). Because bedding in 
unit 3 is close to horizontal and no subvertical sedimentary structures were found, ratios of vertical to horizontal slip on this 
and other faults in the trench are difficult to determine. Scale in centimeters.

Figure 9.  Section of west wall of Micah trench between stations (locations on trench grid) 12.7m and 15.2m. Orange 
and red pins in trench wall show how faults (only three marked in this photograph) displace stratigraphic contacts 
marked by blue and yellow pins. Boundaries between sets of ripple-drift cross-bedding in fine sand can be seen in the 
upper part of unit 3g near 14.7m. Scale of vertical tape in decimeters.

F

F’

F

F’

unit 3gunit 3g

Figure 7. Equal-area lower hemisphere stereonet plots showing minor faults and fractures within 1 meter of the two faults at 
m10.9 (A) and m14.2 (B) in unit 3g along the west wall of the Micah trench. The proximity of the minor faults and fractures 
suggests that they are more closely associated with the labeled faults than the other faults and fractures shown in figure 6. 
Although these faults, and those of figure 5, are distributed around the trend of the 144th Street scarp (133°), slip directions 
could not be determined for the measured faults.

Figure 6. Equal-area lower 
hemisphere stereonet 
showing planes of faults 
(5–150 mm of vertical 
separation) and fractures (no 
measurable vertical 
separation) measured by 
Eliza Nemser and Trenton 
Cladouhos in unit 3 on the 
west wall of the Micah 
trench between m2 and m18. 
Many of these faults and 
fractures are small or 
indistinct features not 
mapped on the log of the 
Micah trench.

Figure 5.  Equal-area lower 
hemisphere stereonet 
showing planes of faults and 
fractures in unit 3a measured 
by Liz Schermer on the east 
wall of the Micah trench 
between m10 and m13. 
Faults and fractures strike 
NNW and dip very steeply 
to vertical. Features, such as 
slickensides, that would 
indicate fault slip vectors 
were not found in unit 3.
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West and east (below) walls mapped (scales 1:13 and 1:20)
by Steve Personius, Gary Henley II, Alan Nelson,

Liz Schermer, Eliza Nemser, and Trenton Cladouhos 
August 2006

Graphics by Lee-Ann Bradley
Excavation by Pat Cearley, Burley, Wash.

Access provided by David and Donna Wasserburger
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SOUTHEAST WALL

OWL TRENCH
WEST WALL

Mapped (scale 1:20) by Alan Nelson,
Gary Henley II, and Steve Personius

August 2006

Graphics by Lee-Ann Bradley
Excavation by Pat Cearley, Burley, Wash. 

Access provided by David and Donna Wasserburger

Trend of trench wall 342°Trend of trench wall 331°

An additional 4 m of trench wall was exposed
for one hour just prior to backfilling of trench. The wall extended 26m.
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