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1.0 INTRODUCTION

In the late 1960s and early 70s, several geoartdgieal studies were conducted in
eastern Washington under the direction of Dr. Rdalgkell, a professor in the Anthropology
Department at Washington State University (WSU)osMof these investigations were never
published due to the untimely death of Dr. FryxelLl974. This includes the investigation of the
Henley Site (45WT114), a mid-Holocene archaeoldgita located in western Whitman County
near the town of Hay, WA. During the early 197Ds, Fryxell and his students made several
trips to the Henley Site, documenting stratigrapdugifacts, and faunal remains. The site was
originally recorded in 1948 as paleontological site-WT-04 by George Coale during the
Smithsonian River Basin Surveys, although a loealdent (Mr. Willey Filan) notes that as a
boy he encountered “a visiting scientist” studybanes eroding out of the streamcut as early as
1939. The Henley Site has also been recorded A8 83, and most recently as 45WT114. In
1977, the site was officially listed on the NatibRa&gister of Historic Places as 45WT114.

o O
Lamont / / \:,(/: -
( Rock / Pine City
Lake |
/__Thornton

u._Farﬁ_\ington

OREGON | ! ~
‘ N /
-1 o~ (-
= [ — -
| Bengely
P o N
I { Winona . 2
l , / \ Endicott,
R B R

N

L (26
_ - =—®4ooper
P Hay
Henley Site «
.- - AR
- \ 1955
/ e : ~ .
\. 6'{:\?1"( — S T
~. " TN
vy
CI] T 1 ‘0 I‘ﬁ 2|D 2|5 Mi 1
I I \ \ AN
0 10 20 30 40 km e

Figure 1.1 Map showing the location of the Henley Site in Whitman County, Washington.



In the summer of 2000, Gary Huckleberry of the Depant of Anthropology became
interested in the site as a potential project fergnaduate level geoarchaeology course. In
March 2002, Huckleberry visited the Fryxell Coliectlocated at the American Heritage Center
at the University of Wyoming in Laramie. In thellection are folders containing notes,
photographs of artifacts, and stratigraphic drawiofjthe Henley Site. Also included are the
results of threé*C samples collected from the site and analyzedh&éyRadiocarbon Laboratory
at WSU. Unfortunately, the provenience of thetijraphic drawings antfC samples could not
be determined. In August 2002, Huckleberry readpermission from the land owner, Mr.
Randy Henley, to take his geoarchaeology studerttsetsite for a class project. The goal was
to revisit the site, document the stratigraphylemblsediment samples for laboratory analysis,
and provide a preliminary interpretion of the geptal and cultural history of the site. This
report presents the results of 2002 WSU Geoarchggalass project.

2.0 ARCHAEOLOGICAL INVESTIGATIONS AT THE HENLEY SIT E

Early in 1970, Miss Dixi Lowman, via instructionofn Mr. John Henley, Jr. of Hay,
Washington, delivered two bones to the Departmésinshropology at WSU for analysis. One
bone was identified as an elk astragulus. Shaiftigr this visit, Dr. Roald Fryxell arranged to

conduct a preliminary reconnaissance of the aresxenvtine bones were found.

On March 21, 1970, Mr. Henley guided a survey ccemprised of Fryxell, Dr. Carl
Gustafson, Dr. Robert Ackerman, and students Janddavis, Ruth Ann Knudson, Mike
Wilson, and Ula Moody to the site. Bones were grgaut of a bank along Rye Springs Guich
(“Rye Gulch”), a small tributary of Alkali Flat Ce&. The team noticed a layer of broken,
calcined bones approximately 30 meters in lengthgthe cut bank. The bone layer was
situated approximately four meters below the s@facnd two meters above the streambed,
immediately above a layer of Mazama tephra. The enxgposed several portions of the bank and
discovered more bone fragments, including one feagrbelow the Mazama tephra stratum.
Based on these initial finds, Fryxell suggested the site might date to the late Altithermal
period and the Late Cascade (Cold Springs) cultumdition. Dr. Fryxell and students revisited



the Henley site several times during the early $Figure 2.1) profiling stratigraphy, collecting

Figure 2.1. Fryxell's students profiling upper part of the bank upstream from the
confluence of Rye Gulch and Alkali Flat Creek in 1970. Photograph provided by
Ruthann Knudsen.

sediment samples, and soil monoliths, including eitmnWSU-70A which is currently archived
at WSU'’s Anthropology Museum. With the tragic deat Dr. Frxyell in 1974, a final repor

t was never written. Records of those visits bykEH and his students consist of scattered
notes, profiles, and photographs housed in thedfir@ollection at the American Heritage
Center in Laramie, and in the possession of himéorstudents. One of his students, Ruthann
Knudson, has an incomplete manuscript (Knudsong18&tailing work at the site that she
kindly provided along with other personal field @®and photographs; these have been
submitted to the WSU Museum of Anthropology.

Among the notes contained within the Fryxell Cdilee in Laramie is reference to three
samples submitted fo¥'C dating from the 1973 fieldwork (Table 2.1). SaenpWSU-1417,
consisting of peat, charcoal, and wood was colte@tem the east of wall of Alkali Flat Creek
above a gravel lens at the base of the post-Maf#éirsaquence. This sample yielded a date of
3,400 + 200““C yr BP. WSU-1418, a piece of charcoal, was alstained from the east side of



Alkali Flat Creek, 1.61 meters above sample WSU714Curiously, this sample dated to 5,100
+ 120*C yr BP, some 1,708'C years earlier than WSU-1417. The third samplearaonized
piece of wood, labeled WSU-1412, was also collettenh the east wall of Alkali Flat Creek,
approximately 0.15 meters above the “lower-mostypsadiments”, in “gully fill”. This sample
is also above the Mazama layer and dates 5,420¥C2¢r BP. Unfortunately, the provenience
of these samples is unknown, and they may or mayefate to human activity at the site. All
that can be said is that théC dates are overall compatible with the mid-Holaage of the

deposits inferred from the Mazama tephra.

The bones that first prompted interest in the Hesiee were originally identified as elk
(Cervus sp. At the close of the 1973 field season, a se@llection of bones from the site was
returned to WSU, however, there is no record of amglysis being conducted with these faunal
materials. This collection, currently housed a tlepartment’s Museum of Anthropology, was
examined in 2002 by Chris Nicholson with the aidief comparative vertebrate collection at the
department’s Zooarchaeology Lab. Based on oridieéd notes, the faunal material collected
by Jonathan Davis was dominated by large- to mediimed ungulate bones, but surprisingly,
there were no identifiable elk or deer bones in desemblage (Appendix A). Instead, horse
(Equus sp. bones comprised the bulk of the 1973 assemblb¢feR( = 9). The bones did not
appear to be of any antiquity, and are assumee tooon modern horse. The skeletal elements
were relatively well-preserved, though highly wea#d on at least one surface. This kind of
weathering indicates that only a portion of the doomas exposed to the surface, with the

remaining portion of the bone still embedded inghdiment at the time of retrieval.

Bison Bison sp. and bovine/bison were also represented in thieat@n, however in
very small quantities (Appendix A). There was midence of cut marks or impacts, nor any
evidence of carnivore or rodent gnawing marks enltbnes. Though potentially related to other
bones in the area, there was no evidence to sutiggshe bones were deposited as the result of
human activity. Unfortunately, the 1973 collectialso lacks provenience data, and thus it is
unclear how or where the bones were collected,oov they might relate to bone fragments

currently eroding out of the arroyo walls.



During the 2002 field work, 15 fragments of burntlacalcined bone were retrieved from
the arroyo wall and examined. The bones weredwitifiable to species, but appeared to be of
medium- to large-sized ungulates (Appendix A). Bonellected from Profile 2 (see Section 5)
during preparation for stratigraphic profiling wdrgghly fragmented, most likely broken while
still green, and then subsequently burnt and cadtin Two additional bone specimens were
noted in Profiles 5 and 6. In Profile 5 a thitthfange from what appeared to be from a bison-
sized animal was noted. Likewise, a first phalafigen a bison-sized animal was noted below
Mazama tephra near Profilelégth bones were leith situ.

The degree of fragmentation and burning observedlbcollected bones suggests that
early inhabitants at the Henley site were hunting eonsuming medium- to large-sized game.
However, since no detailed excavation of the sig been conducted, it is not possible to draw
any conclusions as to the extent of hunting, butogeand processing that may have taken place

at the site.

Few lithic artifacts have been recovered from trenldy site. According to field notes
from the 1970s, a small number of retouched flakere found in association with small burned
and unburned faunal remains in a shallow hearthaling Alkali Flat Creek. The field notes
also indicate that a few small retouch flakes, mafdeasalt and an unspecified cryptocrystalline
material, were discovered in context with volcaieighra and silt located in the lower part of the
valley, presumably downstream from the Henley SNene of these artifacts could be located in

the WSU Anthropology Museum collection.

During the 2002 field season, one small angulartteshamade of a yellowish,
cryptocystalline silicate material was recoveredcamtext with bone fragments. Additionally,
one utilized flake made of basalt was also founéiiofile 5. The maximum length, thickness,
and width of this flake is 5.55 cm, 2.3 cm, and €n6. The distal end of this flake is relatively
polished edge.

Although there are no stylized or typological totdsind at the Henley site, one small

thin biface and either a small core or bulky scrapere recorded by the original excavators in



the 1970s (Knudson 1976). According to Knudsory§)9the biface is made of chalcedony and
seems to be broken and/or reworked at the distdl Knudson also notes that other lithic

materials found at the site appeared to be hestetle

3.0 GEOMORPHIC SETTING

The Henley Site is located in southeastern Wasbimgt the SE 1/4, SE 1/4, Sec. 26, T.
14 N., R. 38 E. (Hooper Lake, WA 7.5’ quadrangl@)his part of Washington state has been
sculpted by dramatic, large-scale geologic events dimate changes. Millions of year ago,
ancient flood basalts once blanketed the regiomnsTof thousands of years ago, enormous
floods from Glacial Lake Missoula ripped througte thick basalt beds, leaving behind a vast,
scoured landscape of coulees, potholes, and ensrmaterfalls. The geomorphic setting at the
Henley Site was affected by these great cataclyssnwell as by localized events unique to

southeastern Washington.

Seventeen million years ago, flood basalts covéredColumbia Plateau (Hooper 1982,
Baker et al. 1991). Hooper (1982) estimates mbag 200,000 krhof lava flowed over the
Columbia Basin over a period of 11 million year§he resulting deposits are named the
Columbia River Basalt Group. Several distinct eges of basalt flooding have been identified
and dated: the Imnaha floods from 17 to 16.5 Ma,@nande Ronde floods from 16.5 to 14.5
Ma, the Wanapum floods from 14.5 to 13.5 Ma, drel $addle Mountain floods from 13.5 — 6
Ma (Hooper 1982). Essentially all of the basattuawulated during the first three flood episodes
(less than 1% over the last 7.5 million years).saaflows originated from northwest-southeast
trending fissures on the eastern edge of the Cammlateau, primarily in the area where the
states of Washington, Oregon, and Idaho now megui& 3.1). Hooper (1982) suggested that
the alignment and positioning of the fissures, al as the resulting lava flows were the result of
north-south compression and east-west tension ketthe Pacific and North American plates at

the ancient land edge of the Pacific coast.
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Columbia River Basalts are overlain with loess d@ggorobably representing the entire
Quaternary (1.6 m.y. to the present) (Baker e129.1, McDonald and Busacca 1988, 1989). In
southeastern Washington, the loess forms a rollnity topography known as the Palouse.
Loess deposits reach their maximum thickness imdtieg Palouse hills, with maximum depths
of up to 75 m. The mineral content of the loesslaminated by quartz suggesting an origin
located to the north and east in the Rocky Moustaifihe presently accepted model posits that
sediment was carried by alluvial and glacial acfirmm the Rockies to the Mid-Columbia Basin
and then carried back to the northeast by prewpMimds out of the southwest (Baker et al.
1991).

The Columbia Plateau contains evidence of catastydlmods during the Pleistocene
caused by the release of water from ice-dammedlakdacial Lake Missoula formed when the
Purcell Trench Lobe blocked the Clark Fork River Montana and glacial melt-waters
accumulated behind it (Waitt and Thorson 1983; Btad et al. 2001). The Purcell Trench
Lobe was part of the Cordilleran ice sheet thaema¢d south into Washington, Idaho, and
Montana during the Wisconsin Era. At least onestaaring the late Wisconsin, the ice blocking
the lake melted sufficiently that the dam was bined¢ sending massive floods surging through
the Columbia Basin. The flood waters and assatidébdris carved deep, wide channels into the
basalt-covered plateau, creating the landscape®eagnize today as the Channeled Scablands
and Columbia River Gorge (Baker et al. 1991, Bd&@9). The amount of water in each flood,
calculated from the known area of Glacial Lake Miga, has been estimated at about 2008 km
(Waitt and Thorson 1983). The precise number anthg) of floods is still debated, but Waitt
(1980, 1985) suggested at least 40 separate fltloel$ast of which occurred between 15 and 12
ka.

Flood channels converged in the low-lying basin meh¢he Tri-Cities (Richland,
Kennewick, Pasco) of southeastern Washington ave Inoated. At the southern end of the
basin, the high, erosion-resistant basalt cliff$\Gfllula Gap constricted flows, resulting in rapid
upstream flooding on the Snake, Palouse, Tucanndrotiner Columbia River tributaries (Baker
et al. 1991, Bretz 1969). The back and forth motd the flood water resulted in the finely
layered formation known as Touchet beds (Bakerletl291). These upward-fining beds,

11



characteristic of sediments deposited during ramdsitions between high-energy flows and
stagnation, are evident along river banks and ra#d in southeastern Washington. Waitt
(1980) believes that the number of outburst flocats be calculated from the number of graded
Touchet beds, but debate continues as to whettasdnal flood events are represented by one
or multiple beds. Graded Touchet-like beds are gmesit the Henley Site and exposed in

streamcuts along the lower reaches of Alkali Fliage®.

Loess deposits in the Palouse region commonly cotdgers of tephra (McDonald and
Busacca 1989). These layers can often be assignegecific eruptions based on elemental
analysis. The most obvious and extensive tepayar] present throughout the Columbia
Plateau, originated from the massive eruption ofiMdviazama at about 686#C yr BP (Baker
et al. 1991). A thick tephra layer recorded atkt@mley site is presumed to be Mount Mazama
tephra. Post-Mazama tephra layers thought to dma feruptions of Mount St. Helens and/or
Glacier Peak may also be present. Such a thirraelplger was noted in the early 1970’s in
fieldnotes and photographs. However, only Mazaeghria was identified during the 2002

fieldwork.!

! No chemical sourcing of the Mazama tephra wafopeed during the 2002 fieldwork. However, givée t
uniqueness of this ash (a magnitude thicker thgrostrer late Quaternary tephra in the Pacific Nogst) and its

12



The geomorphic setting at the Henley Site exhilitsther important feature: arroyos.
Arroyos are steep-walled channels formed by floaiplentrenchment. The Henley Site is
transected by two arroyos: one formed by Alkalit eeek trending NE-SW, and one formed by
Rye Gulch trending N-S (Figure 3.2). More commonthe American Southwest than in the
Pacific Northwest; the origin of arroyos is widalgbated. Generally, stream downcutting and
backfilling are caused by changes in either thesbasgel of the stream or the ratio between
discharge and sediment load (Huckleberry 2001). o Tpssible causes of changes in the
discharge to sediment load ratio are climate shoitshumans and/or animal impacts on
vegetation thus affecting soil erosion and sedimyezit. Intensive grazing pressure by domestic
livestock can play a role in stream entrenchmentréyoving streamside vegetation and
compromising stream bank stability, ultimately fésg in increased runoff and increased
erosion (Cooke and Reeves, 1976). Heavy grazisguthwestern Whitman County during the
late 1800s and early 1900s may have played amdtecal arroyo activity. Sediment cores from
Wildcat Lake, located approximately 10 km to thetinwest, indicate increased soil erosion due
to historic grazing (Davis, 1975). Likewise, theplacement of bunchgrass prairie with
monocrop agriculture in the late 1800s would alswehaffected runoff and sediment yields.
Floodplain entrenchment by Alkali Flat Creek appgearhave occurred in the early 1900s given
that the valley floor was continuous (non-entremdhs&hen John Henley's father first arrived
(Knudson, 1976). However, local Hay resident Willgélan state that it was entrenched at least
by 1939 (personal communication to Gary Huckleberry

In sum, the geomorphology at the Henley site hasnbshaped by a complex and
dramatic history of geologic processes. Currentditans remain geologically dynamic as the
walls of the arroyo are prone to calving and slurgpicausing the active channel of Alkali Flat
Creek to widen. This will likely impact the Henl&jte in the future.

4.0 METHODS

geomorphic context, it is almost certain to bedstifrom Mt. Mazama. Nonetheless, future work $thinclude
chemical sourcing of the tephra for scientific aacy.
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The 2002 field season at the Henley site consisfethree day trips during the fall
semester over a period of four weeks. The fieklvcwas divided into five subgroups, each
responsible for profiling a section of the streantba Selected sites were cleaned with shovel
and trowel to better expose the stratigraphy. @mdylower and middle deposits exposed in the
streamcut could be accessed at each profile aldkagiA-lat Creek. The height of the stream
banks (> 6 m) require an extended ladder which nedsavailable during this study. The upper
deposits were accessible only at Profile 4 whicloeated approximately 50 m away from the
current channel of Alkali Flat Creek (Figure 4.1¢onsequently, the deposits at Profile 4 may
differ from the upper deposits located along thenmzhannel. Sediments were described
following guidelines of the U.S. Soil Survey Stg8choenberger et al., 1998). Profiles were
drawn for each section, and samples from eachgtphic layer were collected. A total of 64
sediment samples were collected and returned t¥W8E Geoarchaeology Lab for mechanical
and chemical analyses. In addition to the sedimmaniples, several small bone fragments and

two pieces of debitage were collected for analysis.

Laboratory analyses included particle size, pH, arg&nic matter content. Soil pH is a
measure of acidity or alkalinity and can revealtfmepositional processes related to drainage
and vegetation (Weide 1966). For this analysisekattronic pH meter was used on a 1:2
soil:dilute CaCj solution (McClean, 1982). Particle size was deteeah through a combination
of dry sieving and hydrometer methods (Bouyoucdd2i9anitzky 1986). Finally, the amount
of organic carbon present in the soil was measaratl calculated using the Walkley-Black
method (Nelson and Sommers 1982; Walkley and Bl&34).

5.0 STRATIGRAPHY AND SOIL DEVELOPMENT

This section present the field descriptions ofhesitatigraphic profile. Laboratory data

are provided in Appendices B and C.

Profile 1
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Stratigraphic Profile 1 was located on the southdzenk of Alkali Flat Creek
immediately downstream from the mouth of Rye GulElgure 4.1). This part of the site is
characterized by a peninsula of alluvial terracat flats outward into the modern channel of
Alkali Flat Creek. The axis of this peninsula @wlls the northeast-southwest alignment of an old
road (railroad?) bed which is still present at sheface and which may have helped protect the

bank from calving.
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Profile 1 contains three main depositional unitée lower 1.6 m of the profile contains a
sequence of upward-fining Touchet-like beds (Fighre). These rhythmite beds have been
altered by soft-sediment deformation as evidengetbbr clastic dikes and numerous ball and
pillow structures (silt and clay interfingered withd sand). Less stratified beds located between
1.6 m and 2.6 m above the base of the profile eldubit signs of deformation. The third main
depositional unit consists of a thick layer of vehMazama tephra extending from 2.6 to 3.4 m
above the profile base. Much of the tephra isiélily reworked as evidenced by interfingered
layers of coarse sand. The uppermost part of theamMa tephra layer grades into sandy

sediments. The upper 4 m of the profile was noessable.

Profile 2

Stratigraphic Profile 2 was is located on the wbkanhk of Rye Springs Gulch,
immediately upstream from the confluence of Ryar8sr Creek and Alkali Flat Creek and only
~ 10 m south of Profile 1 (Figure 4.1). Profiledhtains three major units (Figures 5.2 and 5.3).
The lower part of the profile contains sands, gisaad cobbles typical of relatively high energy
channel deposits. Some of the gravels have a \aedgsandy matrix stained with black
manganese oxyhydroxides, reflective of a fluctuptivater table. In places these deposits are
planar cross-bedded. Above these deposits is amd@zinit containing a mixture of tephra,
gravels, and sands, and toward the bottom, relgtiwere tephra. The tephra layer (mixed and
pure) was horizontally continuous and approximately cm thick at its widest point.
Interfingering lenses of gravels and sand indiegisodes of fluvial reworking of the volcanic

ash.
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The third major unit overlies Mazama tephra andomprised of relatively homogenous
sand and silt. The lack of primary bedding and graand coarse sand suggests that these
represent lower energy overbank deposits that haea subsequently bioturbated. Nonetheless,
these deposits do contain layering that appeab fpost-depositional. Within these sandy and
silty deposits are several subhorizontal grayisiwiorzones that are probably weakly developed
A horizons. Organic matter content is higher tiatower strata but changes irregularly with
depth (Appendices B and C). These paleosols asept approximately 140 cm to 180 cm
above the tephra layer, and are associated wittowliuous layers of highly fragmented, burnt
and calcined bone, and a single chert flake (seBd®e2). The upper 4 m of the profile were not

accessible.
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Profile 3

Profile 3 is situated on the east bank of Rye $sriGulch at its confluence with Alkali
Flat Creek (Figure 4.1). This is located at apprately where Fryxell and students profiled in
1970 (Figure 2.1). Two lengths of rebar, probgiibced during field work in the 1970s, were
found while cleaning Profile 3. One of the rebacps, located on the south side of Profile 3

about 180 cm from the base was labeled “24S”.

Several major episodes of deposition are reconadais section (Figure 5.4). The lowest
stratum, from the base of the profile to approxehatl0 cm above it, is composed of poorly
sorted gravelly sandy sediment. Gravels are subeted, with no obvious imbrication of clasts.
The gravels are almost entirely basalt althouglingles granite cobble was noted, probably a
reworked glacial erratic ice-rafted in during thasbbula floods. Small pockets of Mazama
tephra are present in probable krotovina. Above blasal stratum is silt and Mazama tephra.

The tephra is more pure towards the bottom of ttesn and is increasingly mixed with other
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sediment towards the surface. A small piece ohédihone was found within the upper part of

the Mazama tephra.
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Above the Mazama layer is approximately 1.6 m ofdsand silt deposits containing
subtle variations in texture and color. Textureesafrom silty and sandy loam to loamy fiine
sand (Appendix C). Reddish yellow mottling occtimoughout the unit indicating the presence
of iron oxyhydroxides, another indication of pdstctuating water tables. There are also larger,
irregular, dark, grayish brown mottles that maytkmnslocated humates or poorly preserved
remnants of weakly developed A horizons. Givenhtigl pH of surface soils along Alkali Flat
Creek (see Appendix C, Profile 4), humates fromdindace may have leached downward into
Profile 3. The relatively high but uniform organmcatter content values for these deposits
suggest that the staining is organic but not pedicgee., vertically translocated humates. If so,
any *“C-dating of organic sediment from the site might dmmtaminated by younger humic

material from above and should warrant extremeicauh assessing chronology.
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The next overlying unit is marked by an extensiti@logical discontinuity that can be
traced laterally for several tens of meters. Imiaiedly above this discontinuity are coarse sands
that eventually grade upward into fine sands aiid sihis appears to mark an erosional
unconformity that undulates up and downstream ftbenconfluence of Rye Gulch and Alkali
Flat Creek. A bone fragment lying parallel to bedgdnear the bottom of the gravels was

collected. The upper 4 meters of the profile watsatcessible.

Profile 4

Profile 4 is located in the east-facing wall of ireoyo formed by Rye Gulch, just above
the junction of the arroyo and Alkali Flat Creekgiires 4.1 and 5.5). Profile 4 was selected
because it provided safe access to the upper 3 demdsits at the Henley Site, which were
otherwise inaccessible. Unfortunately, the exp@siantains very little preserved stratigraphy.
The entire profile 4 sequence is composed of kabtihomogeneous, fine-textured deposits
dominated by sand in the lower part and silt inupper part. Post-depositional features included
a 1 cm-thick darkish brown zone at approximately in depth that is interpreted to be
translocated humates along a former wetting frgot. values are greater than 9.0 through most
of the profile (Appendices B and C), suggestingdian influence and a mobilization of humic
acids (see U.S. Salinity Laboratory Staff, 1954)soApresent is a zone at 2.2-2.8 m depth
containing both salt effloresence and reddish-agaran mottling indicative of fluctuating water
tables. A single large, highly weathered bone rfragt was recovered at 90 cm depth. No
volcanic tephra was noted in the profile. Dippistgatigraphy exposed approximately 20 m

north of Profile 4 suggested that the deposits tmgi correlate across the entire site.

Profile 5

Profile 5 is located approximately 5 meters easthef mouth of Rye Springs Guich,
along the north-facing cut bank of Alkali Flat Cke@igures 4.1 and 5.6). The majority of the
sediments encountered represent relatively lowegneoverbank deposition associated with
Alkali Flat Creek. Coarser sands and gravels mtdie of higher flow regimes were also

present, but less prominent.

24



The lower half of the profile consists primarily wéry fine sands, silts, and clays with
lenses of coarse to medium sands (4-12 cm thi¢cgjpnsed within finer sediments. The lower
strata dip at a low angle to the west, the predantimlirection of flow for Alkali Flat Creek.
Overlying these finer alluvial deposits, a latgraéixtensive stratum, composed of gravels
(approximately 15%) and highly oxidized coarse sanggests a higher energy, channel deposit.
Variation in grain size within this pre-Mazama allum likely resulted from either fluctuations
in flow regime or possible lateral movement of é&epachannel of Alkali Flat Creek, i.e., grain
size decreases with increasing distance to thenehahalweg. Reworked Mazama tephra
overlies the gravelly sands. Both the color (ligindyish brown) and texture (sandy) of this
Mazama layer served to distinguish it from primtgghra deposits, which are found elsewhere
at the site (e.g. Profile 2). Horizontally beddedd and silt deposits characterize the strata above

the Mazama tephra.
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Whereas the sediments in Profile 5 are generallyadterized by overbank deposition,
the western part of the profile shows evidence ctiband-fill episode (Figure 5.6). A gully
flowing into Alkali Flat Creek downcut into fine @Mazama alluvium and filled shortly after
the deposition of Mazama tephra. A krotovina, apptly filled with re-deposited materials
from the two overlying strata, aligns vertically tkvi the unconformity, complicating the

stratigraphic relationships.

The reworked Mazama tephra contained two piecetakéd lithic material as well as
several pieces of highly fragmented bone in astooniavith a possible feature. A fairly discrete
area of dark staining (~20 x 4 cm) may represermttanpial cultural feature, or it may represent a
concentration of translocated humates. Sedimestawtiected from this stained area for lab
analysis (Sample #880) and it contained the higbeginic matter content of all of the Profile 5
samples (Appendices B and C).

Profile 6

Profile 6 is situated approximately 5 m upstreaomfiprofile 5 (Figures 4.1 and 5.7). An
abbreviated profile was drafted to document thatioo and stratigraphic context of charcoal
collected for radiocarbon dating. Statigraphictsimecorded at Profile 6 are topped by an
indistinct layer of Mazama tephra, under which d¢astvelly channel deposits approximately 120
cm thick. Below the gravel layer is a 1.5 m thipedd of silty and fine sandy alluvium with weak,
low angle, planar-to-trough cross bedding. Thewvall beds dip upstream, suggesting the
presence of a paleo-channel to the south and atwrrthan upvalley streamflow. Charcoal
occurs both as isolated detrital pieces <1 cm améiter, and as concentrated, small (<2 mm)
fragments distributed in a thir-(L cm) lens ~ 50 cm wide. There is no evidenceuttural

material associated with the charcoal.
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6.0 INTERPRETATIONS

The depositional sequence at the Henley Site mimkted by channel and overbank
deposits associated with Alkali Flat Creek, andattesser degree, Rye Gulch. However, in
places are remnant Missoula Flood slackwater sedsres well as eolian deposits such as the

Mazama tephra. A composite stratigraphic sequiardbe Henley Site is presented below.

Unit I: Touchet-Like Beds

The oldest unconsolidated deposits at the Henley &e Touchet-like rhythmite beds
found in the lowermost part of Profile 1 (Figureg @nd 6.2). These beds consist of repeated
normally graded sediments and are associated wattkviater areas inundated by several
Missoula Flood events. As previously mentioneds iinclear whether or not the rhythmites
reflect separate flood events or multiple surgesndua single outburst flood (Waitt 1980; Baker
et al. 1991; Shaw et al., 1999; Atwater et al., 0Regardless of the number of outburst floods
these deposits record, Unit | is a remnant of éise great ice age and no younger than 12}6D0
yr B.P. Because Profile 1 was the only sampledi@ea@t the Henley Site containing these
Touchet-like beds, it appears that these depostiglifferentially preserved along Alkali Flat

Creek, perhaps eroded by Holocene fluvial events.
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Unit Il: Pre-Mazama Alluvium
There is variation in pre-Mazama alluvial depositserved at different profiles (Figure
6.2). Alluvial deposits of sand and silt lie abave Touchet-like beds and below Mazama

tephra at Profile 1. At Profiles 3, 5, and 6 gtdies directly below Mazama tephra. At Profile
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2 sand and gravel layers lie below Mazama tepfiil@e gravel present at Profile 3, 5, and 6 is
subrounded with no obvious imbrication. Pre-Mazastrata dip south at Profile 3, possibly
indicating a paleo-channel to the south of the gmedocation of Alkali Flat Creek. The
stratigraphy at Profile 2 exhibits even strongadence for a paleochannel south of the present
channel. On the south side of the profile, grazeverlain by sandy layers dipping south. The
gravel layer interfingers with a sandy layer ndas tenter of the profile, suggesting a facies
change between channel and overbank deposits. elSrewntinue towards the northern side of
the profile but appear to pinch out in the lowertpat the profile. A buried, pre-Mazama
paleochannel to the south might explain the limpeeservation of older Touchet-like beds to
the north at Profile 1.
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Unit Ill: Mazama Tephra
The prominent tephra layer at the Henley Site hatsbeen chemically tested, but the

lateral extent and thickness of the deposit inégat originates from the eruption of Mt.
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Mazama (Fryxell 1965). In places, the tephra latireely pure. However, in most places it is
mixed with alluvial silt, sand, and gravel. Tephvauld unlikely have been preserved in the
main channel of Alkali Flat Creek but would probabhkve preserved on some channel bars, and
on the adjacent terrace treads. Mazama tephr&dikzhthe land surface and the lower contact
of these ashy deposits should reflect the genemgraphy of the local landscape 680G
years ago. On the east side of Rye Gulch, the batee Mazama tephra deposits dip to the
south and east, further supporting the notion ¢éqenannel preserved in the subsurface to the

south.

Unit IV: Post-Mazama Alluvium

Stream activity continued subsequent to the Mazampgtion, mixing the upper parts of
the tephra deposits with new alluvial depositsofirls 2 and 3 contain deposits of reworked
tephra in alluvium overlying relatively pure Mazanephra (Figure 6.2), although reworking at
Profile 2 appears more extensive. Profiles 5 afatked deposits of relatively pure tephra, but

did contain deposits of reworked tephra betweekgges of alluvial sand and silt.

Most of the post-Mazama deposits in Unit IV arerebterized by silty and/or sandy
alluvium with weakly developed paleosols, probaigigresentative of episodic Alkali Flat Creek
overbank deposition. Profiles 3 and 5 contain guseece of fine sand and silt with slight
variations in texture and color. At Profile 2 thmajority of the layers above the Mazama tephra
were sandy with some gravel lenses near the bAtsa at Profile 2 are at least two paleosols
marked only by color; these layers did not have @motjceable soil structure or textural changes.
Such features are best interpreted as weakly deseld horizons typical of Fluvent soils (Soil
Survey Staff, 1999). These represent short (degades!) periods of surface stability and plant
growth within the floodplain and have been docurednin latest Pleistocene/early Holocene
floodplain deposits below the Marmes Rockshelteated ~16 km west of the Henley Site
(Gustafson, 1972; Sheppard et al., 1987; Hucklgbstral., 1998a). Bone and lithics associated
with these dark zones in Profile 2 support a palemserpretation. An area of dark staining with
associated bone fragments was also found at PE&fibeit it was not possible to trace the color

change laterally.
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Unit V: Upper Gravels

Gravel overlies Unit IV at Profile 3 and marks alpaible erosional unconformity that
extends laterally above Profiles 5 and across mioste terrace on the south side of Alkali Flat
Creek (Figure 6.3). The gravel is subrounded aasaltic and could mark a large flood
debauching from the mouth of Rye Gulch, or a latged along Alkali Flat Creek. Future
studies should define the angularity and spheriditierences between the channel deposits of

the two drainages in order to better define thgiormf the upper gravels at the Henley Site.

Unit VI: Alluvium and Aeolian Deposits

Profile 4 could not be directly correlated with thier profiles but silty alluvial deposits
at the bottom of the profile are similar to Unit Ml other profiles. There is some evidence for
increased aeolian deposition at the top of PrdfileThe upper 190 cm grades upward from sand
to silt-dominant textures (Appendices B and C).isTduggests an increased aeolian component
to deposition and correlates well to other loeggpped Holocene terraces in the region (e.g.,
Marshall, 1971; Chatters and Hoover, 1992; Huckigbeet al., 1998a, 1998b). Soall
development at the surface is weak marked by atstal cambic B horizon (Appendix D).
High pH values from Profile 4 confirms a sodium liilgihce in these soils, a recurrent
phenomenon in southeastern Washington state (Be{ei'861), and the likely origin of the name
for Alkali Flat Creek.
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7.0 SOUTHERN PLATEAU CULTURE HISTORY

There is no direct age control for artifacts andhdsrecovered from the Henley Site.
The stratigraphic position of cultural deposits gegfs a middle Holocene age, sometime after
the eruption of Mt. Mazama, 6806C B.P. The Henley Site may contain pre-Mazama aged
cultural deposits (Carl Gustafson, 2002, persoaairmaunication to Gary Huckleberry), although
no such evidence was noted during the 2002 projgespite the fact that little can be said about
the archaeology of the Henley Site, it is worthwhib place these cultural materials into a
regional context. For example, what might peom®ehbeen doing along Alkali Flat Creek

some 6,008%C years ago?

The Henley Site is located the Lower Snake Rivegi®te where a cultural chronology
has been established based largely on the numarcligeological excavations performed during
the 1960s (Leonhardy and Rice 1970). This devetopat sequence is broken into five phases.
The Windust Phase dates between 10,000-8:@r B.P. and is characterized by straight and
contracting stemmed points. Subsistence economgaapo have been based largely upon
terrestrial mammals and, to a lesser extent, rimessels. There is no evidence of plant
processing (Leonhardy and Rice 1970). During phigse along the Lower Snake River, human
occupations were frequently located on point bau¢ @ther low-lying areas. Due to seasonal
flooding and periodic large large floods, such lties are not well suited for archaeological
preservation, which explains the general lack ohdst Phase sites on the Lower Snake River
(Hammatt 1977). Such cultural deposits, if everspnt along Alkali Flat Creek, may be deeply
buried along the margins of the hypothesized predW® paleochannel. If so, Windust
materials would most likely occur in the finer-tesed facies of Unit Il, such as where charcoal

was identified and sampled at Profile 6.

The Cascade Phase dates between 8,000-2'60¢r B.P. and is divided into two sub-
phases. The Early Cascade Period dates betwe@®&,000*‘C yr B.P., and the Late Cascade
Period dates between 6,700-4,58C yr B.P. (Andrefsky 1995). Although the distirati
between Early and Late Cascade Phase coincideghv@tbruption of Mount Mazama, it is the

appearance of the Cold Spring Side-Notched poiat tharacterizes the Late Cascade period
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(Bense 1972). The diagnostic point type during Haly Cascade period is the lanceolate

Cascade point. Edge-ground cobbles are also distnof the Cascade Phase (Leonhardy and
Rice 1970). Mammals continue to be a primary foeslource, but there are indications of

increased dependence upon riverine species, imgudh. There are multiple Cascade Phase
sites, including Marmes Rockshelter and Lind Coulbat show evidence for a dependence
upon large ungulates, including bison (Ames e1@88). Remnants of Cascade occupations are
numerous in eolian and alluvial deposits and arguently found near alluvial fans at the base of
moderate-sized tributaries. Numerous intact Eaygdade archaeological deposits have been
found in association with buried soils and eoli@disents. Late Cascade phase occupations

overlie Mazama tephra and may represent the métiraldeposits at the Henley Site.

The Tucannon Phase, which dates from 4,500-2*8D@r B.P., represents a break in the
cultural continuity from the earlier Windust ands€Cade phases (Hammatt 1977, Leonhardy and
Rice 1970). Tucannon phase occupations have kmerdfat only three sites on the Lower
Snake River, including Marmes Rockshelter, GraRibent, and the Tucannon Site (Leonhardy
and Rice 1970). The Tucannon Phase is charadlebizéwo kinds of projectile points, both of
which are thought to be earlier versions of whattarmed “Snake River corner notched” points
in later phases (Leonhardy and Rice 1970). Thmaany lithic source during this phase is basalt
(Andrefsky 1995, Leonhardy and Rice 1970). Bond antler tools are also present, as are
mortars and pestles. In addition to resourcegetilin earlier times, river mussels and camas
became staple food sources during this time (Lemtyhand Rice 1970). An initial appearance
of pithouses occurs during this time, but for remsonknown they become less prevalent toward
the end of the phase (Ames et al. 1998).

The Harder Phase dates from approximately 2:8G0yr B.P. to A.D. 1700, and it is
often broken into two sub-phases based primarilgnupettiement types (Ames et al. 1998,
Leonhardy and Rice 1970). Earlier components begacterized by camp occupations, while
the later sub-phase is evidenced by pithouse efigtieonhardy and Rice 1970). Large basal-
notched and corner-notched projectile points charae the earlier sub-phase, whereas these
points are scarce in the later sub-phase, seemieglsiced by smaller basal-notched and corner-

notched points and bows and arrows (Leonhardy acel 8970). Based on a greater diversity of
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artifacts found at sites with Harder componentkarger range of resources was being utilized
during this phase (Leonhardy and Rice 1970). Algforemains of large mammals are present
at Harder sites, the remains of smaller mammalsfishdparticularly salmon, are also abundant
(Leonhardy and Rice 1970). Hammatt (1977) belietres represents a period of overall
geomorphic stability compared to the earlier Tucamphase, resulting in greater preservation of
cultural material. At the Henley Site, cultural ter@als dating to the Tucannon and Harder
phases would like occur in Unit VI, although eaflycannon materials could occur in the upper
part of Unit VI as well.

The Numipu Phase represents the ethnographic pesibith began shortly after the
horse was introduced around A.D. 1700 and endeahdrd890 when Native American tribes
were confined to reservations (Leonhardy and RE€0)L Few historic habitation sites have
been excavated, and the categorical basis of tmésep primarily involves characteristics of

human burials.

8.0 SUMMARY AND CONCLUSIONS

8.1 Prehistoric Occupation

The Henley Site (45WT114) is a deeply buried arolagcal site exposed in a streamcut
along a lower reach of Alkali Flat Creek in west®vhitman County. Cultural materials consist
of stone tools and burned bone distributed oveurdgtnown area beneath ~ 6 m of alluvial and
eolian deposits. All observed cultural materialtlaé Henley Site occurs within or above
reworked Mazama tephra (6,88 yr B.P.). Culturally modified bone fragments wéocated
in both low energy, overbank silty deposits andhbigenergy coarse alluvial gravels. Those
found in the overbank deposits are associated wehkly developed Fluvent soils, similar to
cultural materials found in the floodplain belowetiMarmes Rockshelter (Gustafson, 1972;
Sheppard et al., 1987; Huckleberry et al., 199&djhough the artifacts have been subjected to
fluvial reworking, those found in association withe weakly developed paleosols may be
minimally dislocated from their original positiorRossiblein situ cultural materials may occur
in Profile 5, where a potential feature charactstiby dark staining and fragmented ungulate

bone was identified. Additionally, a “hearth fdlewith small burned and unburned bone

37



fragments and very small retouch flakes” was entared during work conducted in the 1970’s
(Knudson 1976). While the exact provenience of thaure is unknown, documents from the
earlier fieldwork suggest a location within Profle Subsequent destruction of the feature by
erosion, i.e., arroyo widening, may account for thet that it was not observed during recent

fieldwork.

If all cultural materials at the Henley Site indeederlie Mazama tephra, it does not
preclude the possibility that they include oldemdlist and/or Early Cascade materials that have
been fluvially reworked into younger deposits. Thiswever, appears very unlikely due to the
lack of rounding or polishing on artifacts and gredominantly low energy, fine sand and silt
textures associated with the artifacts. It is ptab that the cultural materials date exclusively t
the Late Cascade Phase, as suggested by the tochtiopossible feature in Profile 5, directly
above reworked Mazama tephra. Depending upon tiee afasediment deposition above the
Mazama tephra layer (6,800C yr B.P.), the artifacts associated with the twadepsols in
Profile 2 may stem from prehistoric activities dgrieither the Late Cascade or possibly the
Early Tucannon period. Two radiocarbon dates tegan Fryxell's notes (Tabl2.1) support a
Late Cascade presence at the Henley Site, whilecadate falls within the Tucannon Phase. In
sum, the limited age control makes either an excdls Late Cascade Phase or a dual

component Late Cascade and Tucannon Phase oceupktisible.

Both the paucity of cultural remains and the restns inherent in analysis of
exclusively two-dimensional vertical exposures be tsite matrix severely impinge upon
definitive reconstruction of past human activitdgthe Henley Site. Some general observations
and inferences regarding the site’s function withimore general subsistence/settlement system,
however, are warranted. The presence of lithicemads (including one possible scraper) and
ungulate bone exhibiting green fractures and irgdngning provide limited evidence for game
processing at the Henley site. Conclusions abimutelationship between material remains from
prehistoric activities and general patterns of righiiemain more conjectural.

Bense’'s (1972) reconstruction of Cascade lifewayfer® one model for the

socioeconomic system within which the Henley sitg/rhave functioned:
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The settlement pattern of the Cascade phase isaathazed by non-nucleated settlements
dispersed throughout the river canyon. Each settie is relatively small (less than 50 meters in
diameter) and most likely supported no more thamo2B0 persons. At each location a variety of
activities were performed: butchering, cooking, hiigy, food and hide processing, tool
manufacture, and general residence. At each eitsistency through time of these activities is
indicated by thick uniform cultural deposits andgk numbers of similar artifact types. The
people regularly reoccupied the settlements foilairpurposes” (Bense 1972:105).

Without excavation and definition of artifact degsand mutual spatial relationships, it is
uncertain to what degree the site was repeateddg.usAt a minimum, prehistoric hunter-
gatherers gathered here at the Henley Site seWtepakand years ago and processed game

animals along the banks of Alkali Flat Creek.

8.2 Paleoenvironmental Conditions

Environmental/ecological models enjoy a great dehlpopularity as a means of
understanding hunter-gatherer lifeways and changesubsistence/settlement within these
groups on the Northwest Plateau (e.g. Daugherty2;1%Bhatters 1995). Environmental
conditions undoubtedly imposed constraints uponrdrege of subsistence/settlement options
available to early Holocene hunter-gatherer groathough demonstration of a direct causal
relationship between these factors proves moracdiff (Davis 2001). While a number of
studies have documented important environmentahgd® during the Early to Mid-Holocene,

the affect these changes had upon prehistoric grdagperves further study.

If changing environmental conditions severely @erthe distribution of important
subsistence resources, assumedly these alteratiounisl similarly manifest themselves in the
form of changes in material culture (Jennings 19@83)vironmental change and cultural change
on the Northwest Plateau, however, do not alwapgapto be coterminous (although see Schalk
1977) and the Cascade Phase, for instance, cahapacterized by relative cultural stability in
spite of major shifts in climatic conditions such those mentioned below (Bense 1972). The
present level of knowledge regarding occupationhef Henley Site, particularly limitations in
assessing temporal associations and site fundaogely precludes any substantial contribution

to defining human-environment relationships
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Nonetheless, environmental change plays an impontale in understanding site
formation processes, and an overview of the majwmrenmental transitions in the Southern
Columbia Plateau is useful in assessing how clorfattors affected the geomorphic history of
the Henley site. Although climate fluctuated ire tregion throughout prehistory, important
region wide changes are recognized at 9500-960Qr B.P., 6803“C yr B.P., 6500-6306/C
yr B.P., 5400-5008*C yr B.P., and 4508'C yr B.P. (Chatters 1998, Chatters and Hoover 1992,
Mehringer 1996).

The time between 9500-9036C yr B.P. was characterized by a decrease in eféect
moisture in the eastern Columbia Basin, resultingsagebrush steppe supplanting grasses
(Chatters 1998). Before 900¢C yr B.P., rivers on the Southern Plateau expee@re short-
lived period of aggradation, however “wind replaeeater as a primary agent of deposition after
9000 B.P.” (Chatters 1998: 44). Although this ttas visible in the stratigraphy at numerous
sites in the Lower Snake region, including Marmexckhelter and Granite Point, it is not
evident at the Henley Site. Alluvial depositiomaloates geomorphic processes at the site prior

to the Mazama eruption at 688{T yr B.P.

Following deposition of the Mazama tephra, the guebetween 6500-6300C yr B.P is
marked by regional cooling and increased effecth@sture, causing an overall reduction in
wind-deposited sediments, which allowed the develeqt of paleosols on floodplains of the
Columbia and Snake Rivers (Chatters 1998). The Nhpaleosols at the Henley Site may be
associated with these conditions. At a minimuneytimply gentle overbank flooding in

seasonally wet meadow environments at this time.

Effective moisture increased relatively abruptly 0646000 *C yr B.P., while
temperatures remained cool. With increased aVailaimisture, the Columbia and Snake rivers
experienced another period of aggradation and ase frequency of flooding beginning at
5000*'C yr B.P. (Chatters 1998). These conditions apfeée congruent with stratigraphy at
the Henley Site, which reflect continued alluvigpdsition during this time. Although the age

of the high-energy alluvial gravel deposit (Unit W) Profiles 3 and 5 is unknown, it remains
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possible that this deposition occurred shortly ra@00‘C yr B.P. Again, such conclusions

remain speculative without better stratigraphic egetrol.

Between 4500 and 4106C yr B.P., another abrupt cool and wet trend beayahlasted
until approximately 280&4°C yr B.P.; however, flooding became less frequentlass severe, at
least in the Columbia River system (Chatters 199B)ch changes are not distinctly marked in

the Henley Site stratigraphy, although alluvial @&pon remains dominant during this time.

After 2800*“C yr B.P., conditions trended toward summer-dontinaecipitation and
severe drought (Chatters 1998). Between A.D. 100ID, severe floods were more common,
but at approximately A.D. 1400 a drought occurred aevere flooding subsided (Chatters
1998). Depositional units that date to the pa3d@ years have not been firmly established at the
Henley site, but granulometric evidence of incnegsilt in the upper part of Unit VI may relate
to this general period of relatively dry conditionsEither, flow competence increasingly
diminished along Alkali Flat Creek due to reducéstidarge, or aeolian sedimentation increased

due to regional drying.

Sometime in the early 30century prior to 1939, Alkali Flat Creek downcntd its own
alluvium, providing scientists a peek into over@ years of prehistory recorded in the layers
of arroyo walls. Other streams in the Palouseuntiog Deadman Creek, Willow Creek, and
Rebel Flat Creek have also historically incisedrtfieodplains along part or all of their course.

It is uncertain whether or not this was driven bgnate or land-use changes, or both.

Regional climatic changes were likely an importdattor influencing the fluvial
behavior of Alkali Flat Creek throughout the Holoee However, considering the size of the
Alkalai Flat Creek watershed, more localized patieof precipitation, vegetation, groundwater
levels and sediment availability may have equalyed a role in fluvial behavior. Due to the
complex relationship between fluvial geomorphictéas, broad-scale environmental fluctuation
and cycles of aggradation, degradation, and stabiiay be out of phase, particularly with
smaller drainages in the Palouse (Cochran 197&)thérmore, different reaches of a single

drainage may be out of phase with each other (Pattml Schumm, 1981; Force and Howell
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1996). Hence, without better stratigraphic agetrobrat the Henley Site, and knowledge of up
and downstream alluvial sequences along Alkali Elegek, correlations between local erosion
and deposition and regional climate events shoalddmsidered tentative. Given the numerous
stratigraphic exposures along lower Alkali Flat €kethere is good potential to build an alluvial
chronology that can be subsequently correlatedhercites in eastern Washington (e.g., Bense,
1972; Cochran, 1976; Hammatt, 1977; Chatters anovelp 1992; Huckleberry et al., 1998a,
1998b).

8.3 Concluding Remarks

The dynamics of rivers and streams require that amgerstanding of past human
activities within these environments be foundedrupaletailed reconstruction of the prehistoric
landscape (Waters and Kuehn 1996). The physiodstzape at the Henley Site has undergone
important changes since the end of the last icecage 10,000 years ago. This preliminary
study of stratigraphy at the Henley Site contintles work started by Roald Fryxell over 30
years ago and tries to identify some of these itapbrenvironmental changes that influenced
human prehistory in eastern Washington. More rebeaould and should be done at this
National Register site. Future work should focossibe chronology and incorporate radiocarbon
dates from bone and charcoal features. Also ne&slathproved definition of the spatial
variability in the alluvial record exposed in thantks of lower Alkali Flat Creek, and whether or
not a buried pre-Mazama paleochannel hypothesiaentctur south of the site can be better
defined up and downstream. Such information cdbkh be better integrated into Plateau
environmental/ecological models and give a clepieure of Washington prehistory.

9.0 ACKNOWLEDGEMENTS

The Henley Site is located on property owned byRlaady Henley family. We thank
Mr. Henley for his cooperation and access to higperty. Ruthann Knudson contributed slides,
photographs and notes from early work at the Hei8@g. This information in particular

provided valuable insight into the fieldwork perfoed over 30 years ago.

42



REFERENCES CITED

Andrefsky, William, Jr.
1995 Cascade Phase Lithic Technology: and Exafrpie the Lower Snake River. In R.W.
Moeller (Ed.), North American Archaeologistvolume 16, pp. 96-115. Baywood
Publishing Company, New York.

Ames, Kenneth M., D. E. Dumond, J. R. Galm and hadvl
1998 Prehistory of the Southern Plateau. In W.@rt&ant (Ed.)Handbook of North
American Indians, Volume 12: Plateapp. 103-119. Smithsonian Institution,
Washington D.C.

Atwater, B., Smith, G., and Waitt, R.
2000 The Channeled Scabland: Back to Bretz?: ComarehReply.Geology28: 574-576.

Baker, V. R., R. N. Bjornstad, A. J. Busacca, W.HAecht, E. P. Kiver, U. L. Moody, J. G.
Rigby, D. F. Stradling, and A. M. Tallman
1991 Quaternary Geology of the Columbia Plateau. In Rvi®rrison (Ed.),Quaternary
Nonglacial Geology; Conterminoud.S., pp. 215-246. The Geological Society of
America, Boulder. CO.

Bense, Judith A.
1972 The Cascade Phase: A Study of the Effect of Hithekmal on a Cultural System
Unpublished Ph.D. dissertation, Department of Amplotogy, Washington State

University.

Bjornstad, B.N., K. R. Fecht, and C. J. Pluhar
2001 Long History of Pre-Wisconsin, Ice Age Catantic Floods: Evidence from
Southeastern Washington Stag@urnal of Geology.09:695-713.

Bouyoucos, G.
1962 Hydrometer Method Improved for Making Parti€lize Analysis of Soil. Agronomy
Journal 54:464-465.

Bretz, J. H.
1969 The Lake Missoula Floods and the Channeledl&uwa. Journal of Geology/7:505-
543.

Chatters, James C.
1995 Population Growth, Climatic Cooling, and thevBlopment of Collector Strategies on
the Southern Plateau, Western North Amerdoawrnal of World Prehistory9:341-400.

1998 Environment. In W.C. Sturtevant (Edapdbook of North American Indians, Volume
12: Plateauy pp. 29-48. Smithsonian Institution, Washingta@€D

43



Chatters, James C. and Karin A. Hoover
1992 Response of the Columbia River Fluvial SystemHolocene Climatic Change.
Quaternary ResearcB7: 42-59.

Cochran, Bruce D.
1978 Late Quaternary Stratigraphy and Chronology in dsbn Canyon, Central
Washington Unpublished M.A. Thesis, Department of AnthroggloWashington State
University.

Cooke, R. and Reeves, R.
1976 Arroyos and Environmental ChangeOxford Research Studies in Geography.
Clarendon Press, Oxford, England.

Daugherty, Richard D.
1962 Intermontane Western Traditigkmerican Antiquity28:144-150.

Dauvis, O.
1975 Pollen Analysis of Wildcat Lake, Whitman CoyntVashington. Unpublished
master’s thesis. Washington State University,Raii.

Davis, Loren G.
2001 The Coevolution of Hunter-Gatherer Culture Righarian Ecosystems in the Southern
Columbia River Plateau. Unpublished Ph.D DissematUniversity of Alberta.

Fryxell, R.
1965 Mazama and Glacier Peak Volcanic Tephra Layetative AgesSciencel47:1288-
1290.

Force, Eric and Wayne Howell
1998 Holocene Depositional History and Anasazi Occupatin McElmo Canyon,
Southwestern Coloraddrizona State Museum Archaeological Series 188véfsity of
Arizona, Tucson.

Gustafson, C.
1972 Faunal Remains from the Marmes RockshelteiRatated Archaeological Sites in the
Columbia Basin. Unpublished Ph.D. Dissertation, sWiagton State University,
Pullman.

Hammatt, Hallett H.
1977 Late Quaternary Stratigraphy and Archaeologicalr@iology in the Lower Granite
Reservoir Area, Lower Snake River, Washingtobnpublished Ph.D. dissertation,
Department of Anthropology, Washington State Ursitgr

Hooper, P. R.
1982 The Columbia River BasaltScience215:1463-1468.

44



Huckleberry, Gary
2001 Geoarchaeological Aspects of Dryland Allu@gbktems. In Julie Stein and William
Farrand (Eds.Archaeological Sediments in Contepp. 67-92. University of Utah Press,
Salt Lake City.

Huckleberry, Gary, Carl E. Gustafson, and S. Gibson
1998a Stratigraphy and Site Formation ProcessesMdmmes Rockshelter (45FR50)
Preliminary Report edited by B. A. Hicks, pp. 44-98. Confederatedbds of the
Colville Reservation, Nespelem, Washington.

Huckleberry, G.A., T.W. Stafford, Jr., and J.C. Gbis
1998b Preliminary Geoarchaeological Studies at @bla Park, Kennewick, Washington,
U.S.A. Unpublished report. U.S. Army Corps of Eregrs, Walla Walla District.

Janitzky, P.
1986 Particle Size Analysis. In M.J. Stinger andJ&nitzky (Eds.}ield and Laboratory
Procedure Used in a Soil Chronosequence Spulyl11-15. U. S. Government Printing
Office, Washington D. C.

Jennings, Jesse D.
1968 Prehistory in North AmericadMcGraw-Hill Book Company, New York.

Knudson,R. A.

1976 Unpublished manuscript, photos, and fieldnotesilenMuseum of Anthropology,
Washington State University, Pullman.

Leonhardy, Frank C. and David G. Rice
1968 A Proposed Culture Typology for the Lower I8&nd&River Region, Southeastern
Washington.Northwest Anthropological Research No#$):1-29. Moscow, Idaho.

McDonald, E.V. and A.J. Busacca
1988 Record of Pre-Late Wisconsin Giant Floodshi@ €hanneled Scablands Interpreted
from Loess DepositsGeologyl16:728-731.

1989 Late Quaternary Stratigraphy of Loess in tharfbeled Scabland and Palouse Regions
of Washington StateQuaternary ResearcB8:141-156.

Marshall, Alan G.
1971 Alluvial Chronology of the Lower Palouse Riv@anyon and its Relation to Local
Archaeological Sites. Unpublished M.A. Thesis, Dépant of Anthropology,
Washington State University.

45



McClean, E. O.
1982 Soil pH and Lime Requirement. In A. L. Paigd.}, Methods of Soil Analysis, Part 2,
Chemical and Microbiological Properties, 2nd Edp. 199-224). Madison, WI: Soil
Science Society of America, Inc.

Mehringer, Peter J., Jr.
1996 Columbia River Basin Ecosystems: Late Quatern&rywironments. Interior
Columbia Basin Ecosystem Management Project. Deyeats of Anthropology and
Geology, Washington State University.

Nelson, D. W. and L. E. Sommers

1982 Total Carbon, Organic Carbon, and Organic &ath L. Page (Ed.Methods of Soil
Analysis. Part 2: Chemical and Microbiological Pexies pp.539-580. Soil Science
Society of America, Madison, WI.

Patton, P. and Schumm, S.
1981 Ephemeral stream processes, implicationshrstudies of Quaternary valley fills.
Quaternary Research5: 24-43.

Petersen, F.
1961 Solodized Solonetz soils occurring on the ngdaof the Palouse Loess. Unpublished
Ph.D. Dissertation. Washington State UniversityrRan.

Schalk, Randall
1977 Structure of Anadromous Fish Resources, IBihford (Ed.) For Theory Building in
Archaeology pp.207-249. Academic Press, New York.

Schoenberger, P.J., Wysocki, D.A., Benham, E.Cl ,Bmoderson, W.D.

1998 Field Book for Describing and Sampling Soildatural Resources Conservation
Service, USDA, National Soil Survey Center, Lingd\rebraska. (see
www.statlab.iastate.edu/soils/nssc/field _gd/field.hgm)

Shaw, J. Munro-Stasiuk, M., Sawyer, B., Beaney]. €semann, J., Rains, B., Young, R.
1999 The Channeled Scabland: Back to Bre@&ology27: 605-608.

Sheppard, J., Wigand, P., Gustafson, C., Rubin, M.
1987 A Reevaluation of the Marmes Rockshelter &atbon ChronologyAmerican
Antiquity52: 118-125.

Soil Survey Staff
1999 Soil Taxonomy2nd ed.). Washington D.C.: U.S. Government RiqmDffice. (see
www.statlab.iastate.edu/soils/soiltax/tax.pdf)

46



U.S. Salinity Laboratory Staff
1954 Diagnosis and Improvement of Saline and Alkali SoilU.S.D.A. Agricultural
Handbook 50. U.S. Government Printing Office, Wiagton D.C.

Waitt, R.B. Jr.
1980 About 40 Last-Glacial Lake Missoula Jokullpigurhrough Southern Washington.
Journal of Geology8:653-679.

1985 Case for Periodic, Colossal Jokulhlaups fi@leistocene Glacial Lake Missoula.
Geological Society of America Bulle@6:1271-1286.

Waitt, R.B. Jr. and R. M. Thorson
1983 The Cordilleran Ice Sheet in Washington, ¢damd Montana. In H.E. Wright Jr (Ed.)
Late-Quaternary Environments of the United Statedume 1,pp. 53-70. University of
Minnesota Press, Minneapolis.

Walkley, A. and I. A. Black.
1934 An Examination of the Degtjareff Method foetBrmining Soul Organic Matter and a
Proposed Modification of the Chromic Acid Titratihethod.Soil Scienceg37:29-38.

Waters, Michael R., and David D. Kuehn
1996 Geoarchaeology of Place: The Effect of GecklgProcesses on the Preservation and
Interpretation of the Archaeological Recofgnerican Antiquitys1:483-497.

Weide, D. L.
1966 Soil pH as a Guide to Archaeological Invedtans. InArchaeological Survey Annual
Report pp.155-163. Department of Anthropology, Universif California, Los
Angeles.

47



\
1. Faunal Material from the Henley ¢

XA ELE POR | SEG | SIDE | PFUS | DFUS | BR | MOD COMMENTS
HM cO cO R 0 2 N N DISTAL/LATERAL CONDYLE HIGHLY WEATHERED; APPEARS TO REFIT TO #11
RDU CcO CcO R 0 0 N N APPEARS TO REFIT TO #10
CE CcO CcO A 0 0 D N |REFITS TO #15
CE PEP |CO A 5 0 N N |REFITS TO #14
Bl SES co co N 5 5 N N PROXIMAL SESMOID
Bl TH CAN [CO A 0 0 D N
Bl MX ML CcO N 5 5 N N VERY WELL WORN; EITHER M1 OR M2
MR ARM |FR L 5 4 D N HIGHLY WEATHERED; REFITS WITH 2
MR TTH ML N 5 5 N N UNWORN; POSSIBLE PM2
MR TTH ML N 5 5 N N UNWORN; POSSIBLE PM1
CRP co cO L 5 5 N N PROXIMAL SIDE HIGHLY WEATHERED
MR DRM |FR L 5 4 D N |REFITS TO #2
SC CcO CcO L 4 3 N N LATERAL SIDE HIGHLY WEATHERED
MT CcO CcO N 3 3 N N
MR HRM |FR L 5 4 D N HIGHLY WEATHERED; REFITS WITH 1; PM4 IS BELOW THE ALVELOUS, MISSING PM1
AND PM2
CRP CcO CcO R 5 5 N N |WELL PRESERVED
MR FR UN N 4 4 D N
rial collected March 18, 1973 by J. D4v&[C-18-3A)
XA ELE POR | SEG | SIDE | PFUS | DFUS | BR | MOD COMMENTS
RB PR [FR | N 4 5 D| B
TA |SH [CD| N | 4 4 |G| N
CRN |[UN UN| N | 5 5 D| B
FM CO CO R 3 3 N N FROM RAPTORS NEST ABOVE BONE LEVEL
LB |[FR [FR | N 4 4 |G| B
FB FR FR | N | 4 4 G| B
CRN UN [UN| N 5 5 D| B
UN UN UN| N 5 5 D B
UN UN UN| N 5 5 D B
UN |UN |[UN| N 5 5 D| B
UN UN UN| N 5 5 [D| N
UN |UN |[UN| N 5 5 |[D| N
UN UN UN| N 5 5 [D| N
LB SH FR N 4 4 N N POSSIBLE FEMUR FRAGMENT
SC FR SP| N 4 4 N| B

rial collected during the 2002 fieldssat



Appendix A.2 Coding Guide for Faunal Analysis.

Taxa Element
Bi Bison AS Astragulas
Bos/Bi Bosvine/Bison  |AT Atlas
Eq Equus AX Axis
Ro Rodent CAL Calcaneous
UN Unknown CD Caudal Vertebrae
CE Cervicle Vertebrae
CEl 1st Cervical
CE7 7th Cervical
CLVv Clavicle
CP Carpal
CPA Accessory Carpal
CPF 1st Carpal
CPI Intermidate Carpla
CPR Radial Carpal
CPS Secondary Carpla
CPU Ulnar Carpal
CRN Cranium
CRP Carpace
FB Fibula
FM Femur
HM Humerus
M Innominate
LB Long Bone
LM Lumbar Vertebrae
MC Metacarpal
MP Metapodial
MR Mandible
MT Metatarsal
MT1 1st Metatarsal
NL Nail
PH1 1st Phalange
PH2 2nd Phalange
PH3 3rd Phalange
PT Patella
PV Pelvis
RB Rib
RB1 1st Rib
RD Radius
RDU Radius-Ulna
SAC Sacrum
SC Scapula
SES Sesemoid
STR Sternal Body
TA Tibia
TBF Tibia-fibula
TH Thoracic Vertebrae
TTH Tooth
TR Tarsal
UL Ulna
UN Unknown
VT Vertebrae




Appendix A.2. Coding Guide for Fanual Analysis (toned).

Appendicular Axia SIDE
|
DSE Distal Shaft and Epiphysis BL |Blade A Axial
DSH Distal Shaft 1l lllium L Left
EP Epiphysis ISH |Ischium N Not Applicable
FR Fragment PB |Pubis R Right
HF Hoof
PRE Proximal Shaft and Epiphysis
PRS Proximal Shaft
SH Shaft
Burning Modificaitons Proximal and Distal Fusion
Y Yes C Cutmarks 0|Unfused
N No G Green bone/Spiral breakage 1|Partially Fused; Fusion line highly visible
GN Gnawing 2 |Partially fused; fusion line partial visible
N No 3|Fully fused
Y Yes 4|Broken/Cannot tell
5|Not applicable




APPENDIX B.

B.1 Summarized Laboratory Data for the Henley,Si8aVT114.

ff ff
1 818 0 7239 19.94 7.67  sandy loam 3.80 1.90 0.98 7.20 0.57
1 819 0 25.00 50.68 24.32 silt loam 5.90 2.60 0.11 7.80 0.21
1 820 0 51.62 40.32 8.06 loam 4.40 1.90 0.39 790 .190
1 821 0 33.53 55.39 11.08 silt loam 4.30 2.80 0.27 7.80 0.25
1 822 57.79 36.18 6.03 silt loam 0.39
1 823 0 51.68 40.27 8.05 sandy loam 3.80 1.70 0.23 7.40 0.52
sandy
1 824 43.77 50.20 6.02 loam/loam 2.50 3.00 0.08 7.70 0.36
1 825 0 70.00 26.05 4.00 sandy loam 4.30 1.50 0.20 7.90 0.98
1 826 0 74.00 24.05 2.00 sandy loam 3.60 1.60 0.30 7.90 0.44
1 827 0 82.00 16.00 2.00 sandyloam 3.00 1.60 0.00 8.00 1.20
1 828 0 72.00 20.00 8.00  sandy loam 3.80 0.90 490 8.30 0.34
1 829 0 86.00 8.00 6.00 loamy sand 3.10 0.10 1.30 8.00 1.30
1 830 0 86.00 14.00 0.00 loamy sand 2.60 1.40 0.10 7.90 0.56
sandy clay
1 831 0 70.00 24.00 6.00 loam 4.20 0.60 1.40 7.80 1.64
2 832 0 9.41 88.24 2.35 silt -2.00 1.05 2.50 7.55 0.17
sandy
2 833 0 58.23 33.74 8.03 loam 4.63 1.79 0.35 7.35 0.34
loamy
2 834 0 73.62 22.70 3.68 sand -0.20 1.12 0.43 7.54 0.23
2 835 0 37.68 60.53 1.79 silt loam 0.23 2.02 0.55 7.15 0.26
2 836 0 40.62  58.07 1.31 siltloam 3.50 2.12 -0.02 7.06 0.37
2 837 0 34.27 49.04 16.69 loam 5.33 no data* no data 7.09 0.76
sandy
2 838 0 4721  50.01 2.78 loam 4.33 1.49 0.21 7.14 0.53
sandy
2 839 0 55.11 41.55 3.34 loam 4.67 1.53 -0.01 7.12 0.78
sandy
2 840 0 5542  40.88 3.69 loam 4.60 1.78 -0.06 6.64 0.98
sandy
2 841 0 56.08 24.64 19.28 loam 5.70 no data no data 6.67 0.70
sandy
2 842 0 42.22 52.64 5.15 loam 3.80 2.39 0.12 6.96 1.36
2 843 0 18.06 77.93 4.01 siltloam 1.47 1.96 0.40 7.19 0.14
2 844 0 29.62 70.38 0.00 silt loam 0.03 1.04 0.66 337 0.20
3 846 28 67.20 5.00 0.00 sand -0.80 2.50 -0.30 7.20 0.21
3 847 1 35.00 56.00 9.00 silt loam 4.90 no data data 7.80 0.29
3 848 1 59.00 32.00 8.00 sandy loam 4.30 no data dateo 7.30 0.28
3 849 3 65.00 26.00 8.00  sandy loam 3.90 2.40 0.40 8.10 0.40
3 850 5 75.00 14.00 6.00 loamy sand 3.40 no data dateo 7.40 0.43
3 851 0 53.00 38.00 9.00 sandy loam 5.00 no data dateo 7.00 0.35
3 852 0 77.00 15.00 7.00 loamy sand 4.40 no data date 7.20 0.73
3 853 0 34.00 56.00 9.00 silt loam 3.70 no data data 7.00 0.35
3 854 0 26.05 72.00 2.00 silt loam 4.80 1.71 -4.80 7.30 1.50
3 855 0 29.00 64.00 6.00 silt loam 5.00 1.61 -2.10 27.30 1.20
3 856 0 53.00 47.00 0.00  sandy loam 4.10 1.25 115 7.30 1.20
3 857 0 34.00 62.00 4.00 silt loam 4.80 1.71 -0.18 7.20 1.20
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69.00
63.00
49.00
80.00
37.00

20.00
28.00
37.00
27.00
33.00
59.00
27.00

45.00
27.00
51.00
20.00
41.00
18.00
22.00
31.00
41.00
16.00
53.00

0.19
9.00
7.90
10.00
12.00
14.00
6.00

12.00
10.00
12.00

8.00
14.00
8.00
8.00
6.00
10.00
4.00
10.00

sandy clay
loamy sand
sandy loam
sandy loam
sandy loam
silt loam

sandy loam
gravelly
loam

sandy loam
loam
loam
loam
loam
loam

sandy loam
loam

loamy sand

silt loam

2.42
2.63
2.50
2.50
2.70
3.00
2.40

1.43
2.53
2.83
1.83
2.67
2.17
2.60
1.60
1.47
0.77
1.93

2.20
2.60
3.17
0.73
0.40
0.89
0.74

no data
0.37
0.34
1.13
0.47
0.64
0.41
1.04
0.74
1.30
1.34

221
46.28
85.50

8-0.2

0.04
-0.68

1.07

no data

0.11
0.12
-0.03
-0.12
-0.06
0.07
0.42
0.55
0.18
-0.18

9.70
9.37
9.22
7.10
7.20
7.20
7.00

6.90
7.00
6.90
6.80
7.00
7.30
6.40
6.20
6.50
6.50
7.10

0.96
0.61
0.50
0.00
0.76
0.53
0.00

0.30
0.21
0.43
0.30
0.59
0.27
430
0.63
0.46
0.59
0.95



APPENDIX D

Appendix D.1: Soil Profile Description at the Henlgite.

Soil Profile: Henley Site (45WT114) Soil Profile 1

Classification: Xeroll?

Location: SE 1/4, SE 1/4, Sec. 26, T. 14 N., RE38/NVhitman County.

Elevation: ~270 m above sea level.

Physiographic Position: Alluvial stream terrace.

Topography: Slope < 1%; southwest aspect.

Vegetation: Rabbitbrush, various grasses (giard wié, pepper grass, agropyron) and
rabbitbrush)

Parent Material: Alluvium and loess.

Sampled by: Gary Huckleberry, October 19, 2002.
Remarks: Exposed in roadcut near abandoned raity@ate. Upper 21 cm maybe derived
from railroad construction during the early2@entury. Carbonate rhizoliths (~3 mm long
and <1 mm wide) in 2Bkb and 2Ckb are randomlyrdgd suggesting mixing. Few granule
lenses in 2Ckb. Dark humate laminae in 2Bkb suggesf high pH, alkaline conditions.
All colors recorded under dry conditions unlessothse indicated

2Akb

2Bkb

2Ckb

0-12 cm. Brown (10YR 5/3) silt loam; moderate,dien, subangular blocky structure;
soft (dry); not sticky and not plastic (wet); nofegfescent); clear smooth boundary.

12-21 cm. Pale brown (10YR 6/3) silt loam; masssoft (dry), not sticky and not
plastic (wet); noneffervescent; abrupt smooth bauynd

21-45 cm. Pale brown to brown (10YR 5-6/%)Isam; weak, coarse, angular blocky
structure; slightly hard (dry), slightly sticky astightly plastic (wet); weakly
effervescent (carbonate disseminated); gradual gnmundary.

45-107 cm. Light yellowish brown (10YR 6/4]f foam; weak to moderate, coarse,
angular blocky structure; slightly hard (dry), stitky and not plastic (wet); weakly
effervescent (carbonate disseminated and as comrapnfine root casts; Stage 1); clear
smooth boundary.

107-160+ cm. Light yellowish brown (10YR 681t loam; massive; hard to slightly
hard (dry), slightly sticky and not plastic (wet)eakly effervescent (carbonate
disseminated and as common, very fine root casigeS).



