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INTRODUCTICN

[n Azgust 1556 a well preserved, disarsculatsd human sisizicr was found
suimerzed i Lake Waluia withia 7 m offshers at Colummbia Park in Kemnewick,

oy

Wasiinzion. Radiocaroen azalysis of bene protein Som the fifth metacapal oi e e X
hamd by Dr. Imvizg Tavier, L‘uv-- icy of California, Riverside yielded 37C~omezizd age
o7 8410240 years 2.2 (UCR-3476). Tae ca_"“‘”-"*r:::‘.:i age of tus mezasurement |
approximately 3300 years 3P (7245-75353.C). T skelecon's anatomy (nen-
Mongsleid prysical fzanures) and great antquty a;.:s* 15 its Temeadeus seizntific
imperance to .N':u. . World archasology. The skeletor's seientific vaue dictaed Tat its
geologie ags and contaxt b nown 10 the highast deges of cantanly.

Om August 25, 1997 an ARPA permit application was subminad Sy Drs. Ca
Treklebey (W <:_-:::’“" Stae Lruvc"sxr';), Rabsor Bonzicasez {Qregon Stas

L'r:vma‘.v,., C Varcs Havpes, Jr (Lm‘vc"sxv of A:.:cna) James Chazmess {(Azzied
Faleosciance, Waskingorn), and Thermas S'ﬂ"or.., Ir. (Sa¥ord R.y-a::-: I akcrarones,

izc., Colorade) toize L S. A.....v Corps of Enginesss (LSA.CE) Wala Wala Diszicr
Tae applizazen reguesiel perTission o perfomz dmited eacarchazoiogical sing AU 2

(X}

sKaisen’s c.s~:v:r*~ site (herein referred to 25 “Site
invzsizaten wers:

5. Specific objestves cf e

Idc:::.:v and r=cord geomorphic faatures in the projest area;

o [dantfy, sampie and map satigraphic and seil units at the Sits

o Collect sampies of paleobotanical and faunal specimens that may be expesed in tark
deposits; :

e Determine if any intact archaceological deposits are present at the Site;

¢ Collect samples of crganic materials for radiocarbon dating.

The geals of the invaszgation wars to determmin

o Ifthe geolegic ags of the Site is consistent with the radiocarbon age of e skeistorn,
s Whedher or ot the skeleton was deposited at the Site by natural or buman processes;

o [fthe Si has beza disterbed by geological, biological or culmral acivites that
occurred after the niZal depesition of the skeleton;

e What factors may have contributed to preservation of the skelewoz over tm

¢ If there was human octupation at the Site during, pricr to, cr followiag dcpcsicion of
the skelet

o IFthe Sit: is subject t any unusual conditions that might affect the reliability of
radiocarboen dates taksz from the skeleton or other organic matsnials.

USACE swared on Octeber 31, 1597 that the permit request would be granted, tut to
ats it has pot accspted the research design. [n November 1957, USACE cecided that
noninvasive, limitzd testing would be pesformed at the Site, that the investigation weuld 2e
led by geologists from the USACE Waterways Experimant Sution (WES), Vicksburz,
\vﬁss.ss.rpx and that field investigatiors would be limited to the sweambank. This
investigauon included members of WES, the Huckleberry team (Drs. Huckleberry,

Charnters and Suafferd) and representatives of the Confaderated Tribes of the Umatilla
Indian Reservaton, the lanter having submitizd a competing ax_:phcauon to perform
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soiian dzpesis. Lotz Pleistocene ags sediments are dirsetiy or '.:*:.::::'_V riatsd o e
severa] cu “'s.rst ’occs associated mm glacial Laks Missoula (Baker et al, 1557 Raker
and Nurmmedal, [578). Peflodic collapsss of ics darms on a segment of e Clarks Fork

Riverin ...“n::'n Ida. o inst .L..rcﬂu.sw reizased large volurnes of waisr, Thess
catzelysmic floeds s**u:::‘. .'nu:"‘ of sastem W 15“"'“ 1 and depesited consideratle aluvial
and lacusTine sediment n the Pasco Basin whers waters would c;u:‘< up at the Wallula Gap
censmeten (O'Conn or and Bax . 1992). A high tarracs situated above Colwrnbia Park
underlies e town of Keanewick 2ad is somposed of fuvial gravels associatad with the

- s Wi obaw

outbusst flocds {Reide! and Fechr, 1964). The Fzquency and '~r:_x:¢ of the ousburst foeds
ars s;li d~‘~a::i r’ow-vcr, the last flood a.oca:s tc hava oczurred ne later i
aprroximasly 13 ka' because post-flood deposits contain Glacier Peak volcanic ashes B
and G w:u::: datecirea 11.3 ka (Bakeretal, 1°91.244}). Mazny of the sedimezts

eoosited in the Pasco Basin during the Missoula Flcods have beea sabsc\,t. Iy roworkad
Ly ~1::d and wazr duning e Hoicezze, resuiting iz smaller-scale landform featares such
fans azd tervaces as well as eolian sand shests and cunss

Tha Xennewick Man d.s;ow--y sit= is sitwarsd on 2 low terracs on the scuth side of

e COLL.“ui& Riveratnvermie 331.4, at an elevaten of 104 m above sea level The
mouth of tie Yakima River is appraximately § km spsTzam fom the Site. Atthe Site’s
location, thers s a discontinucus senies of narrow aliuvial terracss that closely parallel the
ecze of the Columbia River and are inse: below bxébcr elevaticn Pleistocsne tegaces
formed 2w the Misscula feods. Ne sys’ Tatc study of these lower terraces has beex
pc“or'nc" along (e Tiddle reach of the Commbxa River. Basad on topographic pesizon,
Uiese low clevaten r:::-ac-s corrzlate with post-glacial terracss fcu::d along the Celum=!
Riv" upsirzam {rom the Hanford Nuclear Reservaticn (Chatiars and Hoover, 1962). Such
=Taces are characterized by basal gravels confermabiy overiain by sandy, horizontally
Seddad, verical azeretion dzpesits that ars capped by 2 sandy eclian mantle. Itis 'J':C:...L'l
what is the e et of relict landscape fearires prod'.;c:d by the Misscuia floods an the spatal

" Tky = 1,000 years: | ka = | ky ago (North American Commission sa Sgatgraphic Nomeaclaturs,

1983,
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Figure 1. Regional shaded relicl map of sludy area (adapied from U568
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catteming of post-glacial sTeam wrmacss aleng the Calume:a River. Ttis pessitie ot
‘emacs, bar, and Sroie sequences associated with the cuidurst foeds AN the lccavez of
T 1

" Tl
=oloCIne aluyialca.

During toe sariv Holocene, e Columbia River downeut and formad e zmacs at
Calumpia Park. Subsequant iz dowocuring, the mam sewtss ofsediment o the leTize
xaw A e 2luvicm demved fom mbutaries eriginating on Zigner Plaisicosas lemass
su—aces ang 20)ian sands locally dafived from eisewhers cn the i=mucs or Tom epland
surfaces te the seurn and west. At the site, te wrmace wouid have desn ralauvely well
drainsd during the Heloczne, Tiis changed however, aller Az gle-Eurcpean seTmement

whes trigatics canals werz constructed for agneninue. In 1362, the fimstoandls
comsmiciad an tna Yakima River (Rasmussen, [571:4¢) diverad water onic tne tamaces in
the Kanpewick ar=a resulting in locally elevated wazer taties. Fisteric 2enad chetcgrazay
Snm 1930 indicarss that the terrace at Columaia River Park was previously uacer
coleivaticn. Paccdic samraticn of the lew elevaden tzmacss weuld dave bean fimier
anmancad ny the consiruction of McNary Dam and creaden of Laks Wailvla Tocay hesie

J
- carlamd a) —rr
supners 2 warland clant semmuntly.
h h

METEOCDS

WES desizmated 2 345 m secdion of sTeambank & Columbia Park as the study am=a

(Figars 3) which ex:znds 45 o dewnsiream and 300 m upsaeam from the skeleton leclty.
This cormespends to whers the terracs contains [-2 m dick exposurss of Bre-tzxured

sedimant in the sweambank. Site preparation (cuming vegstadion, estadlisting sarvey
monurmeats and desizmatng sTatigraphic columz pesitien) was periormed largzly by
USACE persornnel (Takle 1). A line of survey monurmezts was established by survey
crews of the Walla Walla Dismict on the temacs tead and refzrznced to UTM coordinates.
WES demarcated 12 staugrazhic columzs along the smeambark &t intervals ranging from
acproximately 10 o apart at the eleten locality to 30 to 40 m aparT at locations upsisan
a=d downswazm (Figurs 3). Each sratigraphic coiumn was spproximaaly 05w 1.0m
wids and 1.5 10 2.0 m in depth. Sediment removed curing lacing was sarsened through
1/4.inch mesh by WES and Urnatilla personnel

Seratgraphic deseriptons of the control columns were made independently by WES
perssans! and Drs, Fuckleberry, Chatters, and Stafford {Appendix A). Sotl peden
deseriptions (Appendix C) were made by Hucklederry fcllowing guidelines of the LS.
Scil Strvey Mazual (Guthrie and Witry, 1981, Scil Survey S:aff, 1954) combined wit
nomeaclatare used in Quarsmary pedelegy (e.g., Birksland 2t al, 1991). In addition,
Sta¥aord and Chaners described 2 swratigraphic profile along a discontinuous bank exzosure
herwesn CPPO&t and CPPOST (Figure 5). The profile was creatzd by cleaning with
mawsls 2 continuets section Som CPPOI4 to CPPOSC and cleaning 5C cm wide seciiens
evary 210 3 m from CPPO80 to CPPO44. Statigraphis contacts were deiineatedto+ 3o 3
o precisien, lithoicgies and bedding forms wers Cescrined thraughout, with the gox <f
correiating tephra-bearing sediments to those yielding the skzieton.

LVY]

Sediment samples were collected by WES and the HucklzberTy team. Detailed
sediment sameling at sysiemadc intervals was performed at CPPO44, CPPQOs4, CPPLo4,
and CPP334 by Stafford, Chatters, and Huckleberry. Continucus samples were akenin S
cn thick intemals or § cm immediataly above and Selow stmatigraghic boundaries: sarmples
far radiocarben dating of seil organic mater wers taken in 2 cm Luck intervals,and 2 e
immediazely abcve and below horizon boundaries. Intermizent sediment sampling by soll
herizon was performed at CPP093 and CPP235 and areas adjacent CPPiC0 and
CPP296 by Huckleberry for general swatigraphic and pedologic charactenization. A totad of

4
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Figure 2. Location map of the project ar=a.




Table 1. Ficld Tasks Petformed by Investigative Teams at the Kennewick Man Sile, Decomber 13-18, 1998

USACE WES

USACE, Walla Walla District

Huackleherry el al.

Confedernied Tribres of the
Umatilla Endian Reservation

1£970 10d

cstablished suatigraphic column  cestablished survey control profiled stiatigraphic colmum' ¢ scicencd sediment removedl
lucations during profiling
screencd sediment removed s contracted ground penctraling s0il pedon descriptions' s recorded any cultucal leatures
during profiling radar study along shore by and artifacts
CH, ML
L

profiled stratigraphic columns

soil pedon descriplions
vibracere sampling along shore

collecred sediment samples from
strtigraphic columns
contracied pedologist from
USDA Lincoln Laboratory for
pedologic analysia

topographic map survcyed with
EDM at skelcion locatily

constructed discontinuous prohle
st skeleton locality’

collected sediment samples [rom
stratigraphic columns

contiactcd sitc inspection by
geologists from Paaific
Labaratory (Itichiand)

VA mleizd by the Rollowiag gimtuatt smdents licum the Depasine sl of Anthvopaology, Washington Sialc Univeriy (Pulbinse) Disse Corewita, Jowathan Dana, Dhanas Georgias, Awy Hoknes, David Juhasan Kauasne Risows,
and Michellc Roaa

' S ol pedon de s piptioas peiticre d by Hix Licherry and . Dooald Wysahi of (negon Siale Usivertity Apiuima Baiension Gihns, Prodiciia.

* Amiseod by Eauly Liundsay.
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137 sement samples wers collestad by Hucklebermy, $2erd, and Chazers, A0 samsiss
o e 2ced Tarradincarten dafing were siored in new slasuc Sags and wers mmgematsd u
4 Cimmedianly 3_ :rooiecson. lnaddizen o steambank sa...:..:z asenss of
2 i m-iong cores was ke 5y WES zersenzel dlonz the shor
& T W  from CPP02 CP208L CFP0AD, C20200, and CPOR43
and Ziven 1 Huickdshery for analysis. Il-..‘x_"-':x—v' arrangsd {or atotal statien tepegranhic
survey of e arss Setween CF PO and CPPCE3 by Rebert Wegener and Dr. Rebent ’
Ackerman of WasZizgron Suate Universicy Dr*a:‘:::c"t of Anthrorciczy.

Cranulomeizic analvsis was peiommed en 3:{:::.. sedimants from CPPCSR nthe
Ceearshzaciozy Laloraiory at Washingzon St University, Sampiss were irvsisved ind
e Sne (< 0.5 mm) Saztion was ana vz:d n a 5:”_1 £ uze with a hvdrometer [ Bouyocous,

13€2), Tain-secucon analysis was performad at the WSU Gecanalvical ._a::ora:::'v' 3
Sandra Lillegmen onsediment samzlies ccilecrad ar CPP0E, CPPOS3, and CPPIGE. Ax
elecwric pH meter was used on sediments mixed at diFerent sados it 2 0.01 melar
calcium siicnde seivten (MeClean, 182 Most of (e sediments Rave yeric be anainzzd

pending estabusament of tie final sample Zara sat (Ses CONCLLUS C\.: AND
RECOMMENDATIONS =l lew),

GINERAL STRATIGRAPEY

Twe thesTaigmaphic dvisicns, Unis [ and T ars censisizaly cx*"'sc” dleng &e
343nm cng :x:os' se of sir2am bank within the project arza. Al the surfaze is Unit I wiich
is cormpose of locse 1o ac:lb f:ne sand o very fine sand and rang=s rom 23 2 SO oz

1gs
L.‘::ckncss C‘ gars 3, AP....de A). The > upper {0-35 cm of Unit I Rave besn mixe
p::s;.:na:: ¥y oy agnicuirural processes. Tae middle and lower parts of UnitJarz massive
and also 2ok intemal bedforms which appear o have besn disturned by bicturbadon. No
Ttical or .‘or.z il grading is observable. Unitlis ;u,,.. y calcarsous and contains a
d..:k browz wi¢ horzon at the surface. In placss, a white tephra layer is
d.smut. ucus 'y preserved at or near the base of Unit | (Figure 3). The tephra is best
xpressed cpsteam, at the far westem 'dg* of the preject area at CPP334, where the tzphn2
ar‘.:L...s athi cknc,s of 13cm agpearsrel anv:lv pure (A,pcndm A CP°3‘*‘\ adcanbe
conunuously taced larerally amromlv S m downstTzam. Althe skzleton lecaliny,
“«:"-v::-z asproximately CPPOST 10 CPPOS3 L‘*c u:ol:ra oc*urs as small (< S mm), mezalar
concantations and has clearly been mixed into the sediment mamix (Appendix A: CPPCS4,
CPPORQ). A teghra sampxc was collested froem C’—”P" + and "'ve:u:allv idzntified (Sama-
Wojcickl, 1558) 25 criginatis t:or". the eruptior of Mount Mazama. The Mount Mazama
erupyon ceswred whers C'a: ke Naticnal Park. Oregon is today and has be=a
dc*c*d*ndy dat=q at approximately 6700 “C yrs. B.P. (Sana-w ofeieki. 1598; Sama-
Vv ojeickd a:-d Davis, 178:) Addiuozal i=mporal conmol for Unit [ comes Som two “C
ages from frzshwarar shell zarbonatz. One se;:zr:lc (Be:a-113838) from CPPOCS (60-8C o

depth) yielded a conventional “C age of 6230+60 y7s. B.P. (ore & standard deviatien) cr a
calendar calibrated age of BC 5520 to 530S, The cther sample (Bewa-113977) :ron a s".l
rudden locatad at 45 cm below the surfacs near CPP200 vz:id_d a conventional “'C ag
€C90+80 or a calendar calibrated age of BC 5070 10 4515, Al though the .__,_P,.,_, and snall

2ges are apparsntly contemporaneous, radiocarbon dates on fresh water shell carborats can
be either too oid dus o old-carbon reservoir effects, or too voung duc (o modam carben
contaminaton by groundwatsr exchange. Besause of reservair :3..":.0:': cuditens, shell
ca:bcna ¢ dates can be teo old by as much as 2000 years compared to radioearbon agss on
associated charcoal (Chatters, 1986).
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Infsrmarion danived for the lower lthosTolgmanhic interval, Ut rofogeio
Li¢ srwamrank wiich expeses e ugper 1.1 S m o ::;cs“, ands W'T-“t ires
which pensoatsd the ‘eﬂcs‘. a7 adéinenal 2.0 = Selow the jake level UnitTis fSner

- - —— oy - - - -
grazed, 535 mors sTazSoatcn and bedding preservad. is less CX...I....i ~d has mere

L. is sagen T2

,
.
a

-

Tedogemic honizzos than Unnt L Lz::::..“s: afncmroanad wead "\::.:.:i ine s::i.
very [ing ::QZC. w2l Figu I Agpendix A Tre soznac ch-"‘ Tand Taxiends 1o
2 :—.1 1m2is Tasel anincroased sand :3:“.(:.‘.13: sxidadon in Unit [ and mers massive
':.-::':: oI Unitisands. Thescundatas herwesn =ads v‘:.:: Unit D are zmadea) in s
vcoer 2 mand they agrear to have Besn "tcu:::a::: 9 S Serwvezn Dne

>radad ‘,,:-.-q

Lyvtd et ~

sand and sizand very [ize sazds ars abrupt and revaal
szguences [Arppendiz 3: CPCIIL AL CPRGLs, uon

A o .=
ansg—f L-

ar mameimmaras caats Fald lithel g
Ll tesa i e TN e sewane bemehw il n Y

Tatficaten in 2l.eastsix Seds. AL CPPOE0=T meters, thers was &

'.scr::bi‘:g climbimg moole T‘.:‘.z:'. Unit I Bed tCcxzass rangss

zartof Unit Jio S0 cm imthe urnper parn. In places, e sediments ws metLzd Fay and
crange indicating :l::r:::!_-.; oxi ua::cn and mductien of ron, @ hypraduct of ;e:-.cdic
sarzraticn and asrztion or fluetaatizg water tilles (Rowell, 19 1), Aztke discovery site,
e Unin D “::::: hile ‘:::w"‘.,:‘._m.y rzdused and have gleved coicrs (2.3Y). I (e
ugper part of Uit [, owo silty lavers contain abupdant, orepalarty shaped calcitce
c*ncr:::ns WILCD 2072 0 ‘x oot or ':.s::: buscw casts {Sex POST-DEPOSITIONAL
PROCESSES Belew). These conersticns are scanarsd along the shors as a coarse lag
depesit, and are 2lso abundant in beach sands that uncenferzably cap the top of the

sedimeat cores (kean aleng the shors (Appexdix B).

Tze localizy of (e skeleton discovery is 2iong the shers berween CPPOST and
CPPCO3 (Figure 4). Her "mh ht.“os“':l Z'aci"‘ units ars exgesed iis:::t:ucusiv (Z
$). Unit]ranges fom < 20 75 ¢ thick and Bas a gendly unculating sase. [teontains nlz
internal sTatigrazhy except for a zone 10-20cm .:u»k cf disturbed \I.zar‘.a tephna .ha: s
be traced from C2PC63 1o CPPOS4. Unit I can be subdivided into layess of fine sand
alluvium with varying siitand clay content. In tre uppc- 1.0 m of Unit I, thers ars ra. 5
r=latively fine-texnured layers, coe at apereximately 75.100 e below the zrcL.c:-n surfacs,
and the otiter at agproximately 125-150 em below 1he modem surface. otk of these ] eTs
conain calgitic conereticns and are scpa.r.md by a very fne sandy laver with less siit azd
clay. These layess have besn mixed, and their contacss ars gradunl

ry

COriy cne cther depesit in additicn to the Leper and lower ith cs:r"..zig'a:mc uniss

was ideatilied in the streambank. Just upsteam from CPP34ML is a shallew (<1 n)

xposure of well rounded fluvial gravels of diverse faisic and mafic hr.nc jogies. mcs.
gravels continue upstream for 20 m. The surface of the exposure slopes epward te t
scuth and may be pazt of an alluvial fan formed by a imibutary draining an upper Plei steczne
sTsam terace. T-c alluvial gravels may have two sources: |) they are rewcried Tom &
older, g"avc y terTace, or 2) :bcy wers an:h:apo#:m: ¥ :::nplac-._ to stabtlizs the b..nk.
Although & sTat zraphic relationsiup betwesg the gravels and the two main
hk..os.ratm:a‘*mc uzits was obscured by dense roct mats, the shallow depth of the gravels
suzgests that if the g’w Is are natural, then they are coeval with the upper Lthosmatgrashic
unit. The well preserved narurs of the Mazama tephra at this end of the project arsa may e
due to the alluvial fan. Mazama tephra beds in the Columbia Basin tead to be best
preserved ix alluvial deposits asseciated with jow crder tibutaries {(Bakeraral, 1551,
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Iigure 5. Geologic cross-section, CP1IOA4 w0 CPIXFYY.
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Lot 2

POST-DEPOSITIONAL PROCESSES

H < - M — = ‘. p— I . o -
Sedimants 2xsosad along the streambark et Celumbla Park Rave eXpensiss < pest
- PN M N T PRFT" 1] Fpmmm H - - Fmm e
demgsifional arocesses including soul formaticn acd erssicn. Thg man evicsncs .ol scil

4 mm e jematerd
orTnancn Inc.ugess

+ Bicturbaton acd dastucton of primary bedding;
e A horizon development at the temacs swiace;

e Cambic B horizen deveicpment marked by precipizatien of sazcodany calziumtaroenzie

and silca

This soil development is cemmen to Hojoczze swlaces located in tha doer parts of cenw
Washingron whers pracipinmtenis <450 mm (Rusacza, 1586). ArCeluminarar
Sk horizons are devzioped into UnitI; Bk and Bkg herizens ars davalcped into Lot I

T'ﬁJt’

The A and 2k horizons have a sandy loam texwure and pH values close to 3.0
{Table 2). The A herizonhasa moist color of 10YR3/3 and athickmess of 5-10 = Itis
wall mixad and contains abundant earthwerm fecal pellets. Although it mesets the color
recuirement, this herizon is 100 thin to classify as a meile epipedon, despite the scil being
Tapped Dy the U.S. Soil Copssrvation Servicz as tne Pasco silt leam, a Cummelic
Haplexeroll (Rasmussen, 1971; Soil Survey Staff, 1594:22€). Without mers laberatory
data it is uncesain now this scil classifies. The B horizon in Unit s classified as cambic
22d defined mainly by slight calcification with ac visible carbezates. The coler is
sredominandy olive srown (2.5 Y 4/4, moist) with no cbvious sigas of reddexing.

Tl T

I= Unit T0, B herizon texturss include silt loam, loam, and sandy leam (Table 2).
S$ail pH is lower than in Unit [ and may reflect differsnt redox condidors due to grealer
—oisture retention. Calcificaticn is more advancad and expressed in finer textursd layess as
irregular conereticns (Stage I carbonate development). Carbonates are ge=aerally not
visible in the sandier layess of Unit [ Concretion shapes include amorphous equant
azgregates, tabules, and dendsites ranging 5-10 mm in thickness. Reaction 10 hydrocticric
2=id ranges from slighdy to swongly effervescent The whules and dendrites ars likely e
casts of roots and possibly worm, cicada, and other invertebrate burrows. Desrite
pedegeanic modificatdon of Unit I, subtle horizontal bedding is still recognizable.

In additicn ‘o calcificatior. soils at the Site display evideacs of secondary silica
accumuiation. Near CPP296, 2 cemeated layer approximately 10 ¢m thick occurs at &is tep
of Unit I (Scil Profile KM1 in Appendix C). Fragmeants of this layer do aot slakes in waisr
and have a rslativaly mild reaction to hydrochloric acid. Itis probable that this layer
represents a duripan (Soil Survey Staff, 1994:9), 2 subsurface horizon formad by the
concentration of secondary silica. Secondary silica commeonly forms in alxalize, well
drained Holocene seils that cantain tephra or silica-rich clasts (Chadwick ez al., 1538;
Cooks et al., 1993:62). Soils in the study area have a readily available sugply of silica
derived from dissciution of highly weatherabie voleanic ash. Under existing pH
conditions, silica in the tephra dissolves and percoiates downward. Uncer humid
conditons, the silica is leached from the solurm, but in arid and semiand environments, the
secondary silica may precipitate in the B borizon. Sccondary silicz develepment in soLs
procseds in a serics of morphological stages. In gravely soils, the silica first precipitates in
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Tatle 2. Laberatery Daw for Soil Profile KM3, Columbia River Park (Se2 Appendix C for Pedon

Descripdon).
Dry Sieve Parucle-size Data (Tndividual weight %)

Horlzon _10& 0& cse 109 159 209 >

20@
A d.1 Lo 1.5 2.y 0.3 6.3 8.7
Bkl 0 01 .08 13 30 51 53.35
Bk2 0 0 o .g2 .06 LS 98.40
2Bk3 46 53 Al 52 88 1.19 95.33
2Bk4 07 A1 C 0 1.7 212 §4.5

Hydrometer Particle-size Dana

Horizon ) % % % USDA
Gravel Sand Silt Clay  Textural Class
AT J 62 29 9 saady loam
Bkl 0 52 43 S sandy loam
Bk2 0 42 45 13 ' loam
2Bk3 0 49 5Q 10 it leam to loam
2Bks O 59 31 10 sandy loam

pH (.01 M Ca(], soluticn)
Soil:Water Ratio

Horizon 1:1 1:2 1:10
A 8.3 8.3 1.8
Bkl 8.5 8.0 7.9
Bk2 8.0 7.6 7.3
2Bk3 7.7 7.6 7.4
2Bk4 7.6 7.5 7.3

' A horizon pardele-size de is from Sofl Proflle KM2.
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{ 2ezdans and coatings eon clasts and may evenually coment the i maTix
o sderzie (Harden eral), 1991). In Soe textured soils, silica first concantanss o
Yoci forming durinodes 22d i allowsd 10 arocsed will svenroally cemznt the entics mamix
z : .02 T2Irssicric scals, zanes of secondary siicd and calcilz acumulanas
1= often indistnguishanic. However, they e distnguishable at 2 microsacsic scale
silica and salcize azcumulate separaiely in the scil mamix (Chodwick o2 al, 1987).
Ta-secton analysis of a durizan (in placs) at Scif Profiie KM (Arspendix O anda
ccoersion colected malag depesitat the base of the profiz confim ke
colh sorsutuents. Amorphous silica is visible along the Unings of inrarsdnal
ts fom Ge predeminant caleitie mamx. It is unioown how much silicals

2

tmoororated ipia malalele imn Upit [ =isawhere at (he Sits

NCCrpCracss il ST concreiicns o Lt U sisewiers at e oite,
:

Duripans at the Sies are best developed at e cortact of Units [ and T at the wesi=m
nd of the project area cear CPP344. Duripan development at this statizraghic posizoz |

-
rrobably relatsd 1o he conmasiing texturss abeve and below the contact Watess perzoiatz

c=latvely easly Dircughout Unit [ but concsnzaze in the melatvely foe texoursd upper laver
of Unit . Cerstnuents leacked from Unit [ are lix=ly to precipitace in this 2002, and e

z
greater suriace arez zrovided by the finar particle sizes allew graarer cpporminicy forsilica

preeipitation (Chadwick et al, 1987). Unliks the ealcitic concrstions that ars udigquitcus in
e upper part of Uzit I throughout the projest arza, duripans are only wall develoged in

-+

the westerZ end of the zroject arsa, and even Bers they express a high dagres of vadabilzy
in developmezt Greater duripan expressicn in the westerz ead may reflest grater amounts
of tephra in Unit [ However, parsat material differences cansot exgiain igh vadadiliny in

duriran develcpmez! ovar distances of 10 m or less such as oczur at CPPZ33 an
CPP256.

Lrosion

The other impertant post-dzpositional proczss at the Keznewick Man Sits is
erosicn. Mest evidencs of erosicn appears to be ressat, i.2., within the last faw decadss,
and associated with Laks Wallula Downed trses, lag deposits of calcarsous concrstions
along e shore, and the stepped profile of the streambank indicats that the termacs s2ap is
receding. The finer taxtured beds of the lower lithestatigraphic unit are mors cohesive and
resistant to ercsice and form a stepped profile aleng the bank at the skeizicn locality. This
varies, however, 25 upsitsam sestices of the torees adg= develor 2a approximarsly verical
facz. Where the profile is stepped, it is lixsly that the Sank is reTearing via gmadual
backwasting. This may invoive calving of Mecks of sediment in the mers 2ohzsive layzs
of the lewer littiestazgraphic uait. The main culprit in this erosion is wave 2ctviry
g=nerated by watercrall on Lake Wallula. When watsr levels are high, the banks are
cirecdy exposed to wave acdvity. A secondary mechanism for erosion is &rost beaving that
¢auses incremental sloughing of sedimeat, particularly in the upper lithoswatigraphic wxit,
The effect of frosi-heaving ea bank reteat is considerably less than that of wave activity.
Although not ebserved, it is possible that seasorally shailow water tables also play arcis in
erosion through sapsing along the base of the taracs.

[t is diffcult to assess the rate of bank ercsion along the tamacs withour historical
survey contrel. Because wave activity appears to play the critical role, much of the erosicn
pest-dates consrucdon of McNary Damn. Analysis of histori¢ aerial photegraphy by WES
p=rsonael indicates approximately 15 m of lateral bank rezeat sines the photos wars taken
i 1930 (Lillian Waksley, 1598, oral communicazion). This cornparss favorably with on-
site observations of sione piles approximately 10-15 m from the prosent shorsline.
Indicative of ficld clearing activities earlier this esatury, such piles usually mark fluvial
terrace edges in the middie Columbia region.
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ARCHAFROLOGICAL OBSERVATIONS

< gt direcdly sngaged [n the achasolegical acdvites of the
WES team but did inspect the cut bank for in sim archacsiegical depesit and review the
actcens and collectens of others, The follewizg ars abservadens by the Huckiebery 2o
co the methads and Sndings of the WES team and 1 brdef description of the preliminary
resuits of the ana'vsis of a sample of shell takan &om one midden deposit

\,fnvhx's

ne WES t2am, assisted by Umatila Tribe staff, prepared the strazigzraphic ¢onTal
columes by scraping the facs of the cut bank and scrzezing the mazix trough 1/4-inch
mesh in 20 cm verscal infervals. Thev weorked from the temace surfacs to below e
sresent beach without first sleaning the bank facs and beach ar=3 of sloughed and beack-
reworksd sediments 2dhesing to the face and base of the exposurs. Removal of sech
sediments is a1 imperan: preliminary step if ozc is to be cemain that any objects smeaverse
from a level ars acweally cerived from that geslegic posiden. By defag etheraiss,itis
possible that recoversd materials may be derved from elsewhere from the bank or shere.
[ raservair settings liks this, lithics, shells, bone fragments, bits of weod, flat pebbles azd
kisteric debrs as commerly found in a lag concentation right at the base of the cut barx.
Therefors, bacause disturbed secondary sediment was not first rermeved from intact
sediments of the teracs (due to regalations imposed in the USACE research design), tie
primary contex: of any artfacts found in the screens cannot be determined with cartainty.

! !hq:w;rigns

Two in siru archacological deposits and one lag deposit of eroded artifacts were
recorded during Deczmber 1997 fieldwork. These are a pit and associated lag scaner of
wash at approximately CPPC80 to 085, a shell midden just east of CPP200, and a lag
scatter of lithics and firs<racked rock berwesn 260 and 315 west  In addidon, WES
found lLithic debris at prefile CPP166.

CPP080. Txis find consists of 2 largs pit approximately I m@ssd containing what
appear to be bovid bones (most probably domestic cow Bos aurws) and a ceramnic
brick. The bones include az least a fernur and gbia. From previous experiencs with
farmyard trash pits, the pit may contzin the remains of an eatirz cow. On the beach,
extezding from east of CPP054 to CPPOS0 wers many fragments of vessel glass,
rusced steel, ceramic tableware, and sawed food bone, Metal debris includes
horseshoes, squase and round nails, and machine parts.

CPP200. While inspecting the terrace edge for in situ archasological deposits,
Chatrars observed a shell midden fearurs sroding out of the cut bark east of CPP200
and reported this to WES persennel. -This feature was not further exposed except (3
tak= two small samples {one by the Huckleberry team, onc by WES) and its full exteat
and intamal szatigraphy (if any) cannot be comments=d upon. The rmidden lss pear the
base of Unit L, 10-15 cm above the upper surface of Unit I (Figure 3). At Dr. Fr=d
Bruer's (WES) invitation, Charzers collected 2 one liter sample from the midden fer
analysis. In the process, & chunk of wood charcoal was encounter=d inmazix betwesn
two shells. This was shown to Briver while still intact and sgbitted to him fer
possible radiocarbon dating.

Analysis of this shell eventually will eatail taxonomic ideatification plus growth
increment measurements to be used in determining site seasopality and shell growth
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:2s. Thus far, enly taxonomic identificaten has Seen compleisd. Tae sample

ntains 42 dexufiatle valves, including 24 Gonidea angulatz 2nd 14 Marganinfera

fa. Thes is consistzat with 2 middie Helocene age {or the shell mudden: Genides is
merssommen in sxly and middle Eclocane than inlaiz Heiccans
Szaxe and Celumbia Rivess {e.2. Lyman 1580 Chatters and Heover 15320 Iis
crminant componest of the mellusk favza is indicalve of an 2ggrading,
Tccd plain associated with relazvaly Rigner sursidiny (Wannote and

Ammmcera
LeTasiis s

¢
[‘\.
)
(73}
1)
k
e
ur
00
i)
R
fr

an was chamactemists of the Risterie, pre<dam Coiumbia River
CPP166. WES personne!l found thres sione otiects while scrazning sediment fom
thds section, at or below the beach swacs at the depih of the lower

unit. Chaters inspected these itemms and e sitz of their discovery and
discussea them Wik Briver, The items consistzd of one small flake of medium-grainad
pasay, ene very small piecs of medium-grained Sasalt shater, and cne anguiar tasalt
perble. The flaks and bit of sharar beth had remmarts of cobbls comex, indicaung thelr
orizics in one or mere rounded fvar cobbies.

£
n
(¢ 0
0
(1]
O
b b

[nspecing fe site with Briver, Charars cbsarved ac thare was 2 sirong possitliny
that toese oBjecis wers part of the beach lag devosit. Afler being told that cre precs was
found io place, he peinted cut that the bank at this location contzined an unusual
cumber of rodzat burows. The burrows at beach level have bezn reitlled with
calearzous concrztions, bits of woed, and, more importantly, fine sand acd silt almest
indisunguishabis in texturs and firmness from the intact alluvial sediment. Thae flakas
wers prodably a zazt of this beach sediment and burrew infilling. Dr. Jery Galm.a
geoarchacoiogist at Easten Washingten University who has worksd extensively on
Holocsne sediments of the Snaks and Columbia Rivers, also looksd at the sezing and
was of the same opinion as Chatters. Hucklebery observed the setting with Briver and
censidersd the context of the artifacts to be equivocal. Because the beach sediments
were not remeved separately, because lag depesits conceatrate at the base of cut banks
in raservoir-edge sexings, and because of e pressacs of lag marezials in re-flled
rodent burraws, it is iradvisable to consider these artifacts in siry withiz Unit &, Tae
large shell middea located within 30 m upsaeam of this profile could readily bave besn
the source.

Lithic Scatter at CPP260-315. A light lag scarer of lithics and firs-cracksd rocks
was observed on the beach at the west ead of the project area. Although items extznded
from 260 to 315 west on the grid, most lay becwesn 275 and 300 west. The scattsr
corsisiad of a handful of small fir=-cracked rocks, approximately two dozen flakes of
andesite/basa’t and quartzite, one flake of jasper, and one of obsidian. In the mest
cencentated part of the scatter within 3 m of sach other were two bifacs fragments of
andesite (Figure §). One is the basal portion ¢f a projectile point with a snap fracmrs
perpendicular to the long axis at mid-blade. The cross-section is elliptical acd the
surtacs shows signs of mechanical weathering, probably from washing back and for
on the beach. It has a straight to slighty convex base, obscursd by the ramoval of oze
larg= chip at the base, and is unshouldered. The blade sxpands distally and its edges
ar= unsamaied. Edge grinding is abseat Projecile points of this leaf-shape ars
comrzen in middle Holocsne deposits and even occur in some <cases in Early Holoczne
sites. The probable age range is 9000 to 4500 yrs. B.P., although the abseacs of edg=
grinding or serration argues for the later half of that range. The second objestis a smail
porticn of a blads from a projectile point or kaife.

No artifacts weze seea in the cut bank anywhere adjacent to the scatter. Breat
Hicks, an eraployes of the Colville Confederated Tribes, suggested that the artifacts
may have beza depesited along with gravel fill in a small diteh sesn az the scarer's

16
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Figure 6. Projectle point fragmeats from lithic and fire-cracked rock
scatter cn beack: from CPP260-315 (illustrated by James Chatters).
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upsTzam end. [Fthis ware mus, we would expect nebnles Somthe Sl o be
c~'-:-.:-_ncus with the lithic scatier and (he eézzs of the amifacts 1o De roundad
sxgn* c:mLV as the c"avc:s are, Nc.:.‘::.' of these expectations is mzt, leading to s

conclusicn that this scater is from a locz a:“a.olog‘cal site. Further testing iz the
tarrace Toad w';l be nesded to datarmine f azy of this site remains and whare in e
sTatgmachic seguenes it ocouwrs.

Drscovew of Rib Fragme'}:. On December 14, 1597, Chatters discoversd a beze
: fmral

STagmeat pactally burisd n the beach sediments near the location of the original skeizmal
remains at approximately CPPOE2. This bene was approximatzly 2.5 emby 1.3 ¢m
' -

and was ideztfed by Chazers as ahuman oo fragment. Based upen its ¢oior and other
chysi ca.l c:1 ragteristics, Chamars is of the cpirien that the rio Tagmentis pr:'cably a
rorten of the Ksamewick man skalescn. The fragment was phot g-' aghed in siru when
't wis ..is:ovcr::'., azd was collected by Julie Longsnecker (Umatiila persennel) and
Ray Tracy (USACE) for further ideatScaden ard cusation.

During the Deczmmber 1557 fleld project, erly visual imspecton of e teach
sediments was made 10 locare additcral pisces of the Keanawick skeleton. More acdve
racovery technigues wers not permitted by USACE. Recovery of tais f*ac"ncqt 18
rmeaths aftar the nital discovery of the skeleton could indicars thar the discovery
locadon has net experiencsd h:g,n energy water acion during the intervening pericd It
is Likely that ether parss of the skeleton remain to be recovered at the Site.

GEOLOGICAL INTERPRETATIONS

The Kannewick skeleton is associated with sediments thar form an early Holocane

ecracs on the south bank of the Columbia River dowast=am Som the mouth of the Yikira
River. Anexly Holocsas age is supporied by tephra and radiocarben dates in the upper
1.0 m. and by its geomorphic location whick correiates with other independently dat=d
early Heoloczne tarmacss upseam on the Columbia River (Charners and Hoover, 1952) and
on the lower Snake River (Hammart, 1577). Thbe lower lithostratigraphic unit (Urm II) was
formed by r=latively low esergy, overbank deposition along the Columbia following the
last of the cataclysmic Missoula floods. Althcugh the upper beds are mixed by
pedogenesis, sediments iz the lower part of Unit I (> 3 m below the modem surface)
record reoeatad sequences of fine sand grading upward to very fine sand and silt with seme
ciay. Such repeated bedding is indicative of leves or leves-floodbasin transitional
eavironments ic meandering flood plains (Boggs. 1587: 354-358; R.L. 1eck and Si ng..,
1980:289-298). Each coarse-to-fine sequencs probably represezts discrete overbank flood
eveats whereby the flood plain builds through vertical acer=ton.

Approximately 7-8 ka, the Columbia River downcut forming the terracs at
Columbia Park. Subseguent to downeutting, the surface may have Stabilized leng eacugh
for the formaticnof a so;l but soon deposition resumed as recorded by the upper
lithostratigraphic unit (Unit I). Early dcposmon of Unit | is marked by a blankst of
Meazama tephra (6.7 ka). Unliks prior depesition, aggradation was deminated by eolian
sediments mixed with alluvium derived from low-or er tributary streamns dmm:g the
higher Pleistocene terracs to the south. There are several origins for the eolian sedirpent
Cns is sadiment denived fromthe termace wead, i.:.‘ carly Heloczne alluviwn reworked oy
the wind. The high fr=queacy of Gonidec.angulaza in the mollusk assemblage from
CPP200 is indicative of an aggrading, turbid Columbia River, which would have besn
constantly depositing new sediment ou its floodplain for transport by wind. Another is
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frem Qe cew fNeed lain adjacent and inset ints the wmmce: ancual Toods would deposit
very One sancs that would be easily entained by the wind, A thits sauecs would be
alluvial and jacuszine sediments dedivad Tom e Missel'a foods (har mands theupiand

surfacss in 02 Paseo Basin, Excapt where kigh gradieat mibutaries debouch onio the
projectar=a Tom Lie higfer temacs 10 the south, most of the sedimeniatien during this ime

b b,

was relatively quier and low enerzy. When mest of this Zrpositen tock placs is unkacws,
RaciocarSen ages and e teghra indicats that much of e =clian sedimentaton ooK placs

6-7 ka, but depesitics may Rave continuad iro the lam Holocene, Evenmuallv the surfacs
stabilized, allowing for sofl ermaton.

Sail deveicomen: at the Site is fairly symical of Holoczze deposiss in this panef the
Calumbia Basiz Busacza, 1983). However, twe ‘aterprztalicns of pedogenic Wistory are
possitle. Cne is at Urit I contains a trencated nalessol. In this scenano, the teraos
agzradsd o a cerzin level, stabilized, and much of the calcificazscn and silica precipitaticn
‘cok placs. Later, the A horizon and part of the B Acrizen wers tromzated and sub quently
rezuned by the larzaly eolian Unjt I If cue, then Columbia River 2 luviaton may have
czased earlier than 7-2 ko Thae alternative interpretaticn, and the oce faversd ferz, is Dae
the contact betwesn fie urper and lower litesmat zraphic urits is canformaie, and that
maest of the pedogznesis took placs after depesiticn of Unit I Bassd on pedegenic
cevelopment, e soil reflects at least several thousand years of surzcs stabilicy. This
intespretation is suppered by the relatively planar contact scpamating Units [and IL Itis
cnlikely thar erosicn of this terrace would oceur by plazaticn and leave suck 2 lazerally
extensive, korizental unconformity. It is imporian: to acts that no cut and fll sruct-ss
wers observed aleng the 345 m of sweambank. Although the topof Unit I lacks an A
Borizen, such organic zones are seldom presecved afsr burial in the Columbia Basin,
[nsizad, they tend 10 d2grade through oxidation and Tay become incorporatzed into the B
horizon of subsequent pedogenesis, i.e., become part of & composite soil (see McDonald
and Busacza, 1992). However, the best evidencs for this laner interpretation is the terrace
soil jtself. Duric featurss oczur in the upper part of Unit I. The most probable source of
silica for the duric feanuees is the Mazama tephra, and secondary silica in Unit I could net
form until a%ter desositicn of tephra in Unit L Finally, the szaugraphic sequence seen at
Celumbia Pack is repeat=d or zearly every early Holocene terracs remnant on the midcle
Columbia and Lewer Spake Rivers, and it is ualiksly that such ters ce-stipping would be
uniferm throughout the Columbia Basin.

To summarize, the history of the terraca at Columbia Park as elucidated from
stsambark and sediment core szatigraphy and regicnal geomerphic evidencs is as foliows:

* Following the last Missoula flood (circa 13 ka)}, the mid-Columbia and lower Yakima
Rivers aggrade and then downcut forming a latest Pleistocane teracs containing Glacie:
Peak tephra (11.2 ka; Chaners, n.d.). Thus terwacs is not preserved at Columbia Park.

¢ Following 11.2 ka, the project area is characterizad by episodic vertical acsredon in a
marginal leves-flood basin environmeat.

¢ Columbia River downcuts pricr to 6.7 ka forming the terraca,

* Resumed deposition on the terrace by primarily eolian sedimeatation (both reworicng
of alluvium and ex:2mal sources) with some alluviation from ephemeral Tibutaries
draining higher temaces: sedimentation takes placs over the course of approximately 2-3
ky based on scil formation.

¢ Surface subiity and maia cpisode of soil developrneat approximately 4-5 ka to presenc

* Diverssion of imigation water onto and agricultura) csvelopment of the terracs beginning
after 1852,
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o Crzaticn of Lakes Wallnis and episodic remwar of the mmacs scag.

DPLICATIONS TO SKELETAL REMATNS

&

- —
s aad

The bumas skslaten was found seamer=d aleng the reservelr shorsline
apzroximately CPPOST to CPPU93. The sicell is rzponad o have beax fouzd 2t CPPCS8 o
(59, approximarely 4 o1 off what was then e shore. All skeletal matzrmials wers recoversd
within 7 m offshers. Approximately $0% of the rmeoversd skeletal remains, including e
css innominates, famera, tbiae, humer, forsarm bones, complets verzbrae, and largzr o
“ragments came from 2 roughly 30 m’® area berweea CPPOST and 068, Szallnib
fagments and bores cf hands and fest wers scarzred in the beach lag fem CPFCST
CPP 083, Many of the smaller bits wers washed up against the cut bank along with
carbenats concrsucrs and fusteric ardfacts.

P
(@]

Given that the bank is reTeadng through verzcal calving, it is probable that the
skeleton eroded out of the sTzambank during the periods of high runcfi during lats Winter
1556. Based on the presencs of calcitc concretiens oa the long benes of the skeleter, the
skaleton was most likely contained in cpe of the finer textursd units located in the uoper
part of Unit [I. These ars the same calcitic coneretions that form reot Casts 2s a product ef
pedogenesis and that ase commen in the finer texrured strata of Unit . Az CPPO3S, these
units ars locased at 75-100 cm and 125-155 cm below the modem termacs surfacs (Tigurs
4). Itis uncemain at this point which bed yieldad the skaleton. It is also pessidie that the
skeleton originated from sediments then covered by laks watsrs, ie., from sediments
Cesper than 155 cm below the temacs surfaze. Noretheless, the general scatigraphy is
consisient with a 3410=60 yrs. B.P. radiccarbon ags for the skeleton. S&ata believed to
have yielded the sksleton are all below the Mazama ash which dates 6,700 yts. B.P.
Radiecarben dating of the skeleton and of sedimeats throughout Units [ and II will beqter
taest the sratigraphic crigin of the hurnan remains.

The reladvely fine textures of the lowar soatigraphic unit support a rzlatively quisg,
iow energy fluvial eavironment, Le., overbank depesition near or shoreward of a natuzal
leves. Such condidens would be favorable for preserving the ofgical csntext of
archasological matzrials (Butzer, 1982:101; Warers, 1992:138-143). If the skeleton was
buried by natural overbank sedimentation, then thers is every reason to believe that the
integrity of the skeleten would be preserved. Morzover, following the downcutting of
Columbia River and prior to irrigation, soil conditions would have been favorable for bone
preservation. Spezifically, the soils would have besn characterized by slighty alkaline,
well drained conditious.

CONCLUSIONS AND RECOMMENDATIONS

Geoarchacological data and interpretations gained as a result of the Decamber 1957
fieldwork at Columbia Park should be considered preliminary. Not all questions regarding
the physical context of the skeleton can be answered at this stage of the investigation.
However, the investigation bas provided some answers to questens posed in the original
ARPA permit submitied by Huckleberry ot al. in August 1997. These discoveries includs
the following:
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L Stz consisient wih he radiocarhon 3os of the skaleon?
Yes. Termacs sadimenss mange fom mic-Hoiecsne o latest Plaisicesae in ags, e
from azzroximately 111208 k. Skeieton s older than Mazamataphracr 67
k2. However, radiocarher dating of sedimezis asove and below the Nypethesizad

o
ey 3 K | - 3
positien lor (e skealelon ars nesdad

. slarmn dumecirad 5e
237

1
v
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g3ire dug 10 an intentispal mudal ar by Athes sancac?
[nsufficient data. Eowewvar, there is ne sv-demce that the Site is a formal busal
greund, No other prehisioric feanires or azifacts wers obscoved in placz at the

skzleton lecaliny. Tre paucity of achasclogical mategals and other consideraticns

N

]

discussed in this report ate copsisteat with the Sypothesis that the skaleton was
buned by aanural geological processes, such as aversank alluviation, and 1t was not
a deliberzts Bumal,
Eas e SUz been aFected bv ganingicgl, biologizal o colmiral facors followine inidal
ganosition of the clealaron?
Yes. Pest-depesitional processes include soil formation (bioturbation, Tansiocaticn
of silica and calcium carbosate) and srosicn. However, pedogenesis was ot
stong encugh o have significantly modified the skeleron physically or chemically
{except perhaps to promots preservation trough precipitaticn of carbenate around
it). In 1956, the skeleton was probably expesed by vertical calving of the bank
dus to wave acdvity on Laks Wallula,

Y hat faciors mav have canmbured 0 preservation of the skelaton avar time?
Low energy, overbank deposition weuld have coversd the skaleton with fine
grained, relatively impermeable, alkaline sediments, Tae Sas-texmired sefiments
encasing the skeletorn limited downward percolaticn of surfacs water and inhibitad
leaching of calcium carbonate in the bones. Well drained, alkaline condidons
follewing the dowreuning of the Columbia River just pdor te 6.7 ka would have
also favorsd preservation of the skeletal matesals.” Wall drained conditions only
changed approximaraly 100 years ago with Aaglo-European irmigation that Jead to
local saturation and leaching.

Was thers human ncgupation of the Site dusing. ~=or 1o_or “ollowing depasitan of the

skeleton?
There is insufficient daza to address human ocsupation prior to deposition of the
skeleton. However, there is no evidence of prehistoric occupauen at the Site during
or after depesition of the skeleton. Aside from an Anglo-European historic trash
deposit, there were o in situ culreral marerials identified at the skeleten localizy.
The clesest burded cultural fearurs was a shell midden datng approximarely 6.1 ka
(based on radiocarbon dated shell) in Unit I 150 m upsTeam,

Is the Sivg subiest 1o apy unusual conditions thar mizit affact the reliahilitv of radiacarsen
Cazes taksn from the skeleton or other oroanic maresals?
No evidencs of unusual conditions that would affact radiocarben dating wers
observed. However, plans by the USACE Walla Walla Dissict to sea) the bank
with organic and geological rip-rap would compromise the reliability of futurs “C
dating of sedimenls (scs below).

The skeleten known as “Kennewick Man™ is of cemendous seientific Importancs
given its early Holocane geologic age, irs excellent ohysical and chemical preservaiion, and
its non-Mongoloid merphology. The skaleton is the oldest and rmost well preserved from
the Pacific Northwest region, and with one excepuion, it is the most complete and well
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creserved of any Paleoindian skeleten in the Uniend Siaves, Studying tha skaletas 2an
sravide valuabie infermatior regarding early Holocsne human migrazens inte the New
Wacld, e genetes of these popuwaticns, the fate of these pecpies, and ha Toescfnumin
adaptauens a2 the Pleistocene-Holoceae wansition. Consequenty, it s essenzal tar all
santexnual informaticn pemaining (0 the skalewn be adequately stadisd Txis includesa
therough gecarshasclegieal investgaticn of the Sits, of which the Decamber 1667
reconnaissancs werk is e beginning, To datz, the investizaticn procosad in the ARPA
sermit of Hucklebermy et al, has beeg limited by the USACE, Walla Walla DisTics. Sillc
e performed Is excavation into the terrace to ascertain the threedimensicnal geomezy of
the lithesTatgrasky ac the Site. Although a subsequent phase of sucy (termed Phass 3 b
the USACE) has beza suggzesiad, no details have besn given when and if such actvites

12 ars crideally nesded o fully assess the geolegy of the Kernewick Man
size, Fer example, the temmace chrenology is based on two radiocarben datzs on shell and
cee chemical analysis of taphra from Unit I These samples were colizcied Som 30 10 200
m awzy Tom the skeleton localicy. Such leng-distance szatigrarhic cormslations raguirs
core knowledge of the degosit's geomeny be known. Tais requirss access 1o swatgragly
both parailei and perpendicular to the sweambank. [f after excavaticns inte hetemzcs, ¢
cut-and-fiil channels are evident, then thers can be greatsr confidancs that gecicgical sTa
can be traced across the project arsa. Excavations would also provide pristine exposures of
Uzits [ and [T thersby providing greater confidencs in the integrity of sediments for
granulemetic and chronological analysis. Although a rudimentary chronelegy sxists for
the Site, both age precisicn and acsuracy nesd to be irmproved significantly to confideady
place the skeicton in its correct ternporal context.

N S

Given what is known at the Site, the fellowing recommendations are made:

1) Phase 3, test excavatioas in the Site's Holocene terrace, should be performed as soon as
cossible. This would invelve the hand excavaticn of a geoarchazological treach
perpendicular to the bank at or near CPP054. This trench would be approximately
15 mlong, | m wide and 1.5 to 2.5 m deep. The trench should be exsavared wiiis
the sw=ambank is expesed to better trace the sqatigraphy inland. Additional
substrface informaticn should be obtained through hand gugerning throughout e
terrace and especially SO m west and east of the skeleton’s discovery site. This
information can be used to identify depesitional facies and test the interpretation that
Urit T represents 2 levee-flood plain deposit

2) Further laboratory analyses of sediments should wait until Phase 3 excavations are
completzd and a final data set is sstablished. Selecticn of samples for acgslerator
mass specTemeTy (AMS) radiocarbon dating and granulome=ic analysis regquires
carsful consideration of which samples would best answer the research questions.
Analyses to be performed include 1) graculomety of continuous sarcples collectad
from Units [ and II, including sediments within the Vibracors sections, 2)
microprobe analysis of tephra collected from the skeleton localicy to confirm its
equivalence to the Mazama tephra, and 3) AMS dagng of sedimentary organic
carhon (dezalcified sadiment, humic and fulvie acids, and hurnins) from the entire
szatigraphic section. Although the stratigraphy suggests otherwise, it is possibie
that the contact betwezn Units I and [ is disconformable, and dating could establish
the presence of an erosional event. Also, it is uaknown what ags range is present
for Unit I sedimeats expesed in the river bank and these from the Vikracerss, Tae
sediments must be dat=d to establish their chronological relationship to the age
measured directly on the human skeleton. Several different chemical fractions must
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He dawd fra@ the Quvial sediments o assess residence timas and appar=nl ages Sar
the varicus phases of sedimentary carhea Muas ot al, 1597a.2).

3) Tzs Kennewick Maa skeleton should be data2 oy extausive AMS radiccarben methads
o canciusively estabiish its age. Tze simgle date measured 5o far is nsefficient 1o

est22lsh a definidve geclogic age. Corzriets dating will include AMS measuring of

azproximate.y 10 adcidoral ages, on difarent chemical Sactions of the tene,

inciuding decaleifed collagen, KOH-exmacid codagen, gelatn, XAD-pusifled ol
amine acids, the individual amino acids astanare, glutamate, glyeine, alanine,
proiize, and hydrexypreline, and zossibly “he cashenate apatie fracton. These
pretocels oilow research protocol of Stafiord et ai. (159 i) for establishing
cefizive ages for fossil bone sampies.

¢) Preliminary ganulomemic analysis by Alan Busacca of the Beparment of Crop aad Sail
cience, Washingtozn State Uriversity, of sedimenss sxwacted Som conershons °a

Qe icng denes of the skeleten indicatss that the sediments geacrally mawch cns of

=

(o

nk

the two fne-textursd szTata in the upper past of Usnit I T;m saculd be performed
to Setzrmine which stanim contaized the skelaton. This could be accomplished Ty
cellecting mere sedirment off the skeleton for granulometric and mineralegical
analyses and comparing to sediments colleztad Fam the rwo smata in the Fald,

that e site nor be buried by rip-rap. The USACE Walla Walla Dismict has
propesed stabilizing the discovery bank area by using a comdinaticn of rock £,
tepsedl, and coir fiber logs and twine. Such matadials will sezicusly compromise
the gzoctemical integrity of the sediments ar the site, aad wAll introdics exotic

Tganic carben contaminants that will preciude aceurare ¢ dating of organic
carden associatzd with the temacs sedimesnts. Burying the Site will also preven
bank sedimeats from being traced inland when Phase 3 proceeds. Finally and of
grai concerm, is that Site “stabilization™ will forsver prevent missing skeleal
fragments from being recovered. It is recommended that an altermative stratagy be
employed to reduce bank erosion at the Site. Instaad of sealing the streambany, a
simple cresceatic coffer dam compesed of rock material could be constucted
ofishore. This could be aczomplished by forming a low berm arouxnd the shore.
This would effectively abate wave erosion (o the shorz and at a fraction of the cost
of the existing propesed bank stabilization projest {estimated at approximately

230,000 by the USACE).

3} Because further scieatifie investigation of the Site is sesded, itis strongly recommendad
1

DO1 02649
STUDY RESTRICTIONS

Our research in December and the conclusicns Fresested in this report were
aczomplished despite sticnures that we fzlt unnecsssary for a scieatifc study of this
importancs. Ouwr data collecting at the site was hampered by USACE restictions on the
tests and procsdurss that could be conducied. These conditions wers imposed for legal.
not scieatfic reasozs and thersfore were a hindrancs 1o following proper and accepted

- . . . - . - - "‘r
scieatific protocals. The greatsst hindrances to proper scicatific nvestigations were:

1) We recommended that sediment exposures be spaced at no more than ten meter intarvals.
Such a panzm is consistent with sound scientific tezhniques and was partculacly
appropriate in this situation, given the narmre of the ge=omorphology involved. the
rescarc] questons o be addressed, and the unique scientific importancs of the
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Kenzewick Man discovery, We were overridad and the £XDOsUres were
intervals ¢f 12 10 40 metess.

23 A number of iocaricns that we selected for sediment exposures wers rejecied Sv
USACE. Instead, sediment exposures were made only at these locazens sslected
by the Corps and Tribal representatives. W2 do net consider these lccatiorns to ke
cither cpllmal or adeguars for appropriate data reoovery.

3) We recormmended that 2 contzuous SO meter exposurs be made and descrited at the
lecauens where the skeleton was discovered. Such a continucus ex;osurs was
nesded o cbtain acourate informaten conceming the lateral dimansions and natore
of the staw at this critical locaticn. Owr reguest was denied because of objecticons

Tom Tritd mprasentatives and instead, we were limited t0 30 10 100 ¢y wide
exposures at intervals of agpreximately 10 i 30 meters.

4} We requesied permissicn to makes a continueus, ¢leaned profle on the bank between
CPPC22 and CP2PC83 to examine and map the smatigraphy. Thae data would Zave
besn imporant fer correlating the tephma herizen with e sediment herize
yielding the skeletal rermaing, and in datermining whather or not the sirara were
contizuous ar this part of the site. Due to Tribal objectons, we were allowed to
clean only approximately 15 of the 49 meters along this banx face. ‘

5) Descriptions of sedimext exposures ars customarnily made by using vertical eras closa 0
vertcal profies as pessibie. Due to Tribal objections, exposurss were limited w0
planes parzliel to the slopes existing narurally at the bank (some at 437 or less)

6} We requested permission to use the USACE Vibracors for making a contizucus 2 te 3
meter long sediment core in the temace immediatzly above the locaden near whers
the skeleton was discovered (approximately CPPOS7). Such a core would have
provided imporant information concsrning the sTadgraphy of this crideal location
and especially, uzcontamiznated samples for lithology and radiccarben analyses.
Permission was denied due to USACE attorneys based on Tribal objectons.

7) We were not allowed (0 complets our sotl sample coilecting from exposuras at CPPAEC.
The decisicn to prohibit this sampling was made by govermnment atterneys, with the
reason givea being that sampling required preseace of the Principal Investigators
(Waksley 2nd Huckleberry). Such a restriction is not custornary in scientific
projecss of this kind.

As a result of these resticzdorns, we wers zot able to obtain all of e data that couid

(or should) have beza obtained for the project, especially concsming geologic ags,
archaeological potsztial, and stratigraphic relationships. USACE resTictions on our studies
were not in kesping with customary scieaiific practicss and appear to have been impossd

cause of Tribal objections or other non-scieatific reasons. We wers told by USACE
representatves that the Tribes consider the site to De sazs=d and that they objected o any
disturbarce of the site by us. Tribal objections wers specifically given for the reszicdens
described initems 3, 4, S and 6 above.

Arocther restriction placed by USACE was oo data sharing. The USACE Draft
Scope of Work fer tus project promised that the werk weuld “... procssd appropdately in
an open forum, with sharing and discussion of data.” (sez Draft Scope of Work, section
6.} Unforwunately, data sharing by the Corps was less than open or appropriate for a
scientific project of this importancs. Among other things, we were not provided by the
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Corps with copies of Dr. Briver's report dated Decamber 26, 1957 and Dr. Nickzn'
Declaration dated January 15, 1958, One of our team members spezifically asked for any
rzperis preparsd by Dr. Briver and was informed that the Corps wowd sot reicase
informaton on a pizze-mazl Basis. Wz later leamned that sopiss of tese documen wars
sent to the State of Washingon Offics of Archacclogy and Historic Preservaticn, fom
whom we ultimately obtained copies shorly befors this report was prepared.

Tie cbstacles piaced on our szidy of this site do ot appear to be anmibutable to the
USACE scientsts and we wish 1o acknowledge the many courtasies they extznded us and
ihe cooperative and professional manner they dispiayed during the project The difficultis
'we cacountersd appear to be amributable solsly to their superiors.

FINAL CONCLUSIONS

1) Tae data cbrained thus far ars consistent with the hypotaesis that the Kennewick Max’
remains seem {0 have been deposited and coversd at the Site by natural forces, such asa
flood event. No evidencs was found for the site being a burial ground.

2) Restzicdons placed on the Huckleberry team prevented the use of cormmenly accepted
geoarchasolcgical procsdurss and resultad in the loss of data, the full extent of which can
not be measurcd uatil the research project described in cur permit application has bezn
completed.

3) Beach sediments shouid be sieved and otherwise sxamined in great detail for the missing
skeletal fragments of the Keanewick Man. Besause of this reason, and the finjte possibility
that the skeleton could have originated in deeper sedimests, it is imperative that the bank
stabilization proposed by the Corps be halted. Burying the discovery site will causa
urzparable loss of scientific dawa

4) Radiocarbon dating of the entire stratigraphic sequeacs is nesded te identify eresicnal
events, measurs depesidonal rates, and establish if ages directly on sediments are the same
or differ=at as those from radiocarbon dating the human skzleton.

5) Formal test excavatiors in the teracs, as Phase 3. should procesd immediatsly. Thess
test excavations are the only suitable mears to examine the arcas sedimentary geometry and
€5%23lish whether or not the site is strictly a geological event or if there is an anthropological
component.
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DOI 02655

29

~



1.0m

Stratigraphic

Lo Jlunzzo ey

Column CPPOOS

(Recorded by Gary Huckieberry and Michelle Ress)

Very dark yalicwish trown (2.5 SY 3/2, maist) sarcy
clay leam

Dark grayish brown {2.3Y 4/2, meist siit lcam

Olive brown (2.8 Y 4/4 , mois?) fine sandy icar;
few, large clive and orangs mottles

i l l l A horizon

Krotovina

Pebble
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1.0

1.5mt

[ OO T --n 2

Stratigraphic Column CPP044

{(Fecorded by Themas Staferd)

pa—

"\"Ef'" mar Srowr (TOYE Z 20 mcisl) clayey very fing sang;
mccarsta, 3LTangLar 5.ooxy, set fads: 3-4%, 1.2 mm Zlarmerer

s
= mccem reetets.

) sty very fine sang; massive win 13
arguz smears of vary Cam Srown ziavey sarg

Ingiuzec y" cwrsate

-~
[aptex
-.\Jr_,
-

Circg zrown [10YR4/4, meist silty very fing sang; siighuy
frm e scft witn axtremaey weak, 5 mm sutangular Slecky
trughure,

Cercyailow Srown (1CYR4/4, meist) sitty very fine sanc; sci,
massive; sil 2ontent incraases ugwar; ¢oler at tase s siivas gra
(2.574'4, meist); 3444 mm, very faint, 4-3% mcing oy cark
yailow Srown (TIYR4/4, meist).

Cliva brewn (2.5Y4/4, melst) clayay silty very line sanc; schi i

signty firm; motiled 1C% with dark yellew trown (10YR44, moisy):
TS-23 om, 3-3% carcenates ccsunng as W5-1.0 mm Clamatar,
¢yiingrical 'o Woular ¢oncreticns; B3-83 ¢m, 10-12% carscrates
gezurnng as 1-11 mm giametar imeguler coneretiens; 83-10C ecm,
2-3% cartcnates seeurning as 5-1 mm Eame a7 rect casts

Vw'wt

Qliva Brown (2.5Y4/4, maist) silty vary fine to flne sard, s2it,
massive; Sacs fina upward; siity vary fine to fine sanc at lop:
13-13% dark yeliowish brown { 10YR4/4, meist) metding.

Clive brown [2.8Y4'4, mcist) clayay silty very fing sand: s¢
axiramely weax sutangular siccky siructurs with 2-3%, C. 5—1 mm
ciamatar, faint, cvoid cartenata.

Dark grayisn Srawn [2.5Y472, meist) clayey silty very fine sand;
sch, axtramely weak, 3 mm anguiar blecky to massive
struciurse.

Cark grayish brown (2.53Y4/2, meist) clayey very flte sang; sligrly
firm, massiva.

l A herizon
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Stratigraphic Column CPPO54

(r*ecoru.ed by Gary Huckleberry)

Vary dark grayish brown (2.5Y3:2, meist) icamy
fing sand.

Olive brewn (2.574/4, mcist; sandy lcam.

Olive brown (2.5Y4/4, moist) lcamy fine sang; faw,
very fine, ccncentraticns of teghra

—
—

Olive brown {2.5Y4/4, moist) silt lcam; ccmmen, vary
fine, white {2.5Y8/2, meist) mctiies; commen, r.-=f' o,
irraguiar carbonate concretions.

1|0 -- ------------------
™~ Gap

1l

Olive brown (2.5Y4/4, meist) silt lcam; few, very
fine, white (2.5Y&8/2, moeist) motiles.

1.5 _
Olive brown (2.5Y4/4, moist) lcamy fine sand
20m¢

b
Lol

l l l A horizon
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Stratigraphic Column CPP080

(Recarded by Gary Huckleberry and David Johnson)

e

Qlive brown (2.5YF4/4, meist) lcamy fine sanc; few, fine,

C.3 white (2.5Y&'2, mcist} mottles (tephra) 20-30 em telow
surface.

1.0
Olive (5Y4/4, moist) silty leam; taw, medium imegular
concretions cf carbonats.

1.5m

] ‘ A horizon
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0.5

1.0

1.5m

T emNIza T~ s

Stratigraphic Column CPP033

(Recorded by Gary Huckleberry anc David Jehnser)

Very cark graylsh brewn (2.3Y3/2, meist] Icamy ¢rg
sanc.

QOlive brown (2.8Y4/4, mcist) lcamy fins sand.

Olive brewn (2.5Y4/4, meist) sandy icam; many,
mecium, irregular white (2.3Y 82, meist) mettlss
(teghra) 3C-38 cm teicw suriace.

Qlive trewn (2.5Y4/4, mcist) silt leam.

Clive brown {2.5Y4/4, moist) sandy lcam.

l I l ] A horizon
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1.5 m

IR ZOiNGoL EizT -~

Stratigraphic Column CPP125

(Reccrded by Didng Curswitz

Cark trown [10YR3/3, moist) sa Sy lcam; siigk
ef‘emasucr@

1= Dark grayisk brown (2.5Y4,2 , Meist) sandy leam with
_] cemmaen, fire pale yellew (2. 5"7‘4. mcist) maties:
— medium ceneratlens; streng effer/escence,

. Jenathan Danz, and Gary Hucklscgr=
Y

'
e
I

Cak grayish srown (2.5Y4,2, mcist) sandy leam:
siight sffervescance.,

Dark grayish brown (2.5Y4,2, mci st} silty clay leam
Wi cammen, fing pale ysilew (2 ‘Y/ /&, Mcist) and

yellewish F'*rczwn (10YRE/8, meist) metles; commen,
mecium te large concrsticns: sl:ght o strong
effervescenca.

Clive brown (2.5Y4/4, mcist) silt lcam with many,
fine cark yellowish brown (10YR4/8, moist) mcties;
strong to viclent effervescancs.

[ | ‘ ] A horizon
m Krotovina
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Stratigraphic Column CPP166

{(Recarded by Gary Huckleberry)

1.0

1.5 m b

-

Vary dak grayish brown (2.3Y32, meist) icamy
fine sand.

Ofive trown (2.5Y4/'4, mcist) lcamy fing sand; signt
effarvescenca.

- fow flacks of sheil
Qlive brown (2.3Y4/4, mcist) icamy firne sang; very
slight efisryescenca.

Qlive brown (2.3Y4/4, meist) loamy fine sand; sight

gffervascencs.

Ofive brown (2.8Y4/4, maist) silt loam with few,
whita (2.5Y&/2, meist) mctiies; common, medivm to
large, irregular coneraticrs; slight effarvaescance.

Olive brown (2.5Y4/4, meist) silt lcam with few, fing,
whits (2.5Y8/2, moist) metties; slight effervescence.

Clive brown (2.5Y4/4, maist) silt lcam with
common, dark reddish brown (5YR3/3, moist)
‘coatings on ped faces: vary slight effervascencs.

-— Three flakes racoverad from tasa of column

A horizon

Krotovina
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Stratlgraphlc Column CPPQOO

accrzed by Gary Huekiszerry and David Jeh scr)

Very cak grayish brown (2.3Y2/2, mais?) lcamy fina
wimysandg; siight e¥arvescence

Qlivs 2rown [2.3Y4/4, meist) leamy “ire sand: 5 ==

\ '

effervescance.

Mt the easy)

B.(Bet2-113833)

Qlive browr (2.54/4, mcist) silt Icam with comman,
mecium te ccarse, irraguiar white (2.5Y8/2, mcist)
mottles; mederata, medium, angular Siccky struciura;
stight effervascance.

1.0

Olive brown (2.54/4, meist) silt lcam with cemmzn,
fine, Irregular whits (2.5Y8/2, meist) mottles: no
siructurs, no effervesceanca,

Olive brown (2.54/4, mois?) silt lcam; no structurs: no
effarvescence.

l | i A horizen
& Krotovina
Shell midden

1.5 m
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Strati graphic Column CPP233

(Rec*rded by Gary Hucklstarmy and David Jehnscn)
0 —

; Dark brewn (10YR/Z, meist) fine sandy leam.

Olive orawn (2.5Y4/4, mcist) fina feamy s

1

ki TS )

Light olive tc clive brown (2.5Y4.5/4, mcis?) fine 'camy

sand, few, mecium to lare, irregular concraticns: siight
sffarvescenca.

B

1
‘!

1.0 Light olive to olive brown (2.5Y4.5/4, moist) silt lsam:

commoen, medium to large, irregular concrsticns;
siight effervescence.

Ofive brown (2.5Y4/4, maist) siity clay icam
15m

= ] I l l A horizon
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1.0

1.5 m

GF3 Consea

-

f"'ﬂ\.::,

Strati rathic Column CPP268

(Recorded by Kmy

¥
*

YT T TR

l'l"'l'.vavs‘

l'l'l'l"'l'l'.'l'l'l.l'

LA |
IS

M B IS TS PO A PR TS I PR PR AR &

—

Yary dark grayish brown

Ercwn (10YRZ/Z, moist) s

{10YR&/2, meist)
very slicht e¥arvescence.
Y Slg

clmes, Kathryn Kramar, and Gary Hucklsterry)

siit icam; few, ccarse

cnerstions: sireng sifarvescence.

——

Brewn (10YRE/3, moist) silt lcam and silty clay lcam:
few, cearss, concraticns; strong effervescercs.

l l l ‘ A horizon
e

Krotovina
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Stratigraphic Column CPP296

(Reccrded by Gary muckiecermy, Rebsen Bennichsan, and Ccna'd Wysacki)

0.5

1.5m¢

|

Il

1l

Brewn (10Y=35/3, meist) silt [cam,

Dark grayist brown (2.8Y4/2, meist) silt lcam with
commen, medium to coarss, irregular (tubular and
dendritic) concratiens.

Dark grayish brown (2.5Y4/2, moist) silt lcam with
few, medium tc coarsa, Irreguiar {tubular and
dendritic) concreticns.

Bark grayish trown (2.5Y4/2, moist) silt icam (less
clay than above) with few, medium to cearse, irregular
(tubular and dendritic) concretions.

' I { i A horizen
@ Krotovina
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Stratigraphic Column CPP334

(=eccrded by Themas Starferd)

-~ . 7 _— e . M T -
Dark brewn [10YR3/3, meis?) silty very firs
- o . e -~ ol - .,
Sang, massve struciurs; soi; Irragular Sicty

base,

——y

Pinkish gray (7.3YRE/2, mcist) 1 light trawn

(1CYS&/Z, meist) velcanic ash; massivs siructura;
— mecsrately hard buticeally scft ie hard; ticturnaras
A

throughcout tasal 4-8 mm s hard o very hars with

2-.4 mm thick, wavy platy streetura,

Light ¢live Trown (2.3Y5/4, mcist) silt; nard ¢ vary nard
with weak, 2mm thick X 1C mm leng platy strueiurs.

\Dark trown {1CYR4/3, mcist) claysy silt; sci, vary
weax § mm angular bleciky structyu with no cartenata
in uppar pant and gracing down to 8% faint, irragular,
1-2 mm diameter anastcmesing light gray carscrate:
lecally vary nard; 5%, .5 mm roct voids.

N\ Brewn (10YRS/3, meist) silt; scft, with faint, 1-2%,

0.5-1 mm diamter X 1-2 mm lcng, very light gray
carocnate ceveleped arcund roct moelds.

Dark brewn (10YR4/3, maeist) silt; scft,
massive structure.

{ ' l l A horizon

m Krotovina

TEEmm Tephra
baoeivs
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Core CPCQ44

(Recorded bty Gary Huckieberry, Melania Bacell, Jorathan Meyers, and Jeffray Rasic
0 -

Grayish Erown (10Y2%/2, mcist) fire sand ard dark gayish Brawn [1IvR49,
mcist) very dne sang; planar ic iow-angla cress Sedoed laminae.
1 ~#— Ccarsa sard and ‘ew grardles; many granules campcsaec of < 1 mm b ulas
- . .
carzerala corerstons; aise few rounced veicanic ard quanz granules: singie
mm amter glass shart,
Srewnls dark brown (10YR43, meis:) silt leam: cruce fining uoward,
I
Cark brown (1QYRIT, meisy) silt lcam: mera very fine sand than atzva.
Cark brown 1o brown (10YR3.2/3, moist) silt leam; amount of fines decreagas
uzward,
. — — -— - :
Cark brewn (10YR3/3, moist) loamy fine sand.
Oark brown (10YRAY73, meis?) slit loam.
1.5 m

——  eIript(< 5 mm)contact
- = — gradual (> S mm) contac
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(Recorded by Gary \ekleberry, Amy Lawrencs, Jenn Pouley, an
_}/ Coarse sand with tew granules of carscnale sancretions.

0.5

1.0

1.5

2.0m

[L¥]
3
wm
r
1)
u
cC
u

— —
- ——

Aok

e o —

Y.

R e

B | o ||

| -

Core CPC054

meist) very fine sanc; planarto low-angle cress =gdced laminas.

J Grayish brown (10YRSZ, mcis?) fina sand ang 2ark grayish Srewn (1TYRL2,

y

Cark grayish brown (2.5Y42, meis)) sit leam: meea fines than teicw.

Dark Brown (10YRY/I, meist) silt learn; mora vary fne sand than accve.

Cark brown e Srown {(10YR3.5:3,meist) silt leam; more tines tnan belew.

Dark brown (10YR3/3, meist) siit loam; marg very fing sand than atove.

J

J Dark brawn (10YR3/3, mois) fine sand.

=

Dark trown (10YR3/3, melsy) silt loam.

Dark brown o brown (10YR4/3, maist) very fine sand.
Dark brown (10YR3/3, meist) sift loam.

] Dark Brown to brown (10YR4/3, moist) vary fine sand.
] Oark brown (10YR/3, moist) sit foam.

Dark brown 16 brown (10YRA4/3, meist) very fine sanc.
—g— Dark brown (1QYRY/3, meist) siit loam.

Dark brown to brown (10YR4/3, moist) very fine sand.

————-  abrupt {< 5 mm} contact
— — = graduai (> 5 mm) contact

DOI 02670
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Core CPCOQ060

(Mecordad by Gary Hucklsberry, LeeAnna Geuld, Kira Prasler, and Sarah VanGaider!
0 -

Cark brown (10YRZ2, moisy) 51t lcam; few, 1-7 mm, irregular calcareces
ccnersticns; semmcen, very fne, 3-5 mm long medem roctets.

Cark brown (10YRJ/3, meis?) 5t lcam; faw, very flne, 3-5 mm icng mccem
0.5 rcotlets.

] Carx yaliowish brawn (13YRZ/3, meist) silt lcam {mera clay).

Cark yeilowish brown (10YR3/3, meist) silt icam,

_____ ] Dark grayish brown {10YR4:2, meist) silt leam {mors clay).

Dark graylsh brown (10YR4,2. moist) silt loam.

1.0

||

Cark yellowish brown (10YR2/4, meist) silt loam (more-clay).

Dark brown ¢ brewn (10YR4/3, moist) silt lcam (more clay).

1.5m

abrypt (< S mm) contace
e~ — — gradual (> 5 mm) contact
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Soil Proflle KM1

Location: Beatcn County, WA, Columbia River shorelacds in TS R_9 E,SW 14, SW
174, Sectien 27, right sank of the nve: betweszn miles 331.5an 3 v a.k.a.
Keapewick Man locality.

Physiogragtic Posmon A.llma.l errace along the Cojumbia River.

Lcpegrapny: 1... el with <.5% sicpe

D"a..na:, I-..g v variable; in placss poorly drained.

vegetation: Salix $D., 485, red grasses.

Parent material: Fine-textured 2luviom capped by eclian sands,

Sarapled

by: Gary Huckiebemy, Michelle Ross, Deczmber 14, 1567,

Remarks: .7 m upsiream Som sTatigraphic coluran CPP-296. 28k 32 horizon is partly
cemexted (duripan?). Colors are for meist conditions.

Bkl

25kq2

iBk3

2Bk4

0-8 cm. Very dark grayish brown (10YR 3/2) loarny fine sand: weak, medium,
subangular blocky structurs; very friable (moist), not sticky and slightly piastc
(wer); slighty eZervescent; clear, smmooth boundary.

8-27 cm. Browr to dark brown (10YR 4/3) loamy ﬁ;nc sand; massive; very
friable (meist), not sticky and slightly plastic (wez): slightly efferveszzant; gradual
smoeth boundary.

27-35 cm. Olive brown (2.5 4/4) silt loam; moderate, fine, platy structure; very
firm (moist), act sdcky and slighdy plastic (wet); slighdy effervescent: few, fain,
waxy cutans oa ped faces; clear smooth beundary.

35-57 em. Olive brown (Z.SY 4/4) silt loam; weak, medium, angular blocky
sTucture; friable (moist), sticky and plastc (wet); sligshdy eServescenr; gradual
smooth boundary.

57-110+ cm. Olivs brown (2.57 4/4) silt loarn with comion, medium, distingr,

white (2.5Y 8/2) mottles; massive; friable (moist), sticky and plastic (wet);
slightly effervescent.

DOI 02673
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Soil Profile KM2

Locatier: Beaten Coursy, WA, Columbia River snorelands in T9N, RZ9E, SW 174, SW
174, Section 27, fight sank of the fiver between miles 331.5and 332 2ka.
Kennewick Man locality.

Physiograghic Posizen: Alluvial terracs along the Columbia River.

Topegraghy: Levelwia < 5% slope

Drainage: Higaly vatiatle; in piaces pooniy drained.

Vegetadon: S6lix 5T, assoriad grasses.

Paraqt material: Fine-texrured alluvium capped by eoliaa sands.

Sampled by: Gary Hucklsberry, Dave Johnson, Decamber 14, 1597,

Remarks: Coincides with sgadgraphic celumn CPP-233. Colers are for moist conditions.

A 0-5 em. Dark krewn (1OYR 3/3) fine loamy sand; weak, fine, granular sguctare:
locse to very friable (moist), aot stcky and slighdy plastic (wel), soneffarvescenl;
gradua!, smecth boundary.

Bkl 5.59 ¢cm. Olive brown (2.57 4/4) fine loarny sacd; massive; very frabie (moist),
not sticky and siighdy plastic (wet); slighdy eflervescent, gradual smoct
bounday.

Bxg2  $9-79cm. Light olive brown to clive brown (2.5Y 5-#/4) sandy leam, massive;
f-iabie {moiss), sticky and plastc (wet); slightly effervesceal faw, medivm to
largs irregular coner=tions that slightly effervesce; gradual smmooth boundary.

23kq3 79-126cm Light olive brown to olive brown (2.5Y 5-4/4) sandy loam; weak,
medium, angular blocky structure, firm (mois?), sticky and plasic (wet); slightly
effervescent; common, medium o large, irregular concretions that effervesce
slightly; few, faint, waxy cutans on ped faces; gradual smooth boundary.

C [24-150+cm. Olive brown (2.5Y 5/4) sandy clay lcam; massive; friable (moist).
very sicky aad very plastic (we); noneffervesgent.
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Soil Profile KM3

Lacaten: Banten County, WA Columbia River shorglands in TON, R29E, SW 1/4, 8w
1/4, Section 27, Sght Sank of the fver serwesn miles 331.5 and 332 ak.a
Kennewick Man locality.

Shvsiograshic Positen: Alluvial temacs aleng the Colum=bia River.

Topography: Level with < 5% slope

Drainags: Highly vesiatle; in placss poorly dramed.

Vegeaton: Saliz $7., as50088 Zasses.

Darent masesial: Fine-texared dlluvium capped By scliar sands.

Samgled by: Gary Fuckieberty, Dave Jotnscn, Diazpa Ceorging, December 13, 1557,

Remmacks: Ceincides with swafigraghic eslumn CPP-093. BiZ corams reworksd Mazama
tephra. Celers are for moist cendidens.

A 0-5 crn. Vary dark grayish brown (2.5Y 3.2) fine loamy sand; weak medium:
coarse, granuiar swucturs; very friable {meist), oot stcky and oot plasue (wet};
poneffervescant; gradual, smocth boundary.

Bk! 5.30 ¢, Olive browa (2.5Y 4/4) fine lcamy sand: weak, medium, angaiar
blocky sucturs; very friabie (moist), sighdy stcky and sLghtly plastic (wetj
slightly efervescent; clear, smooth boundary.

Bx2Z 30-43 ¢ Olive brown (2.5Y 4/4) silt leam with ccmmon. promineat whits
(2.5Y §/2) mordes; massive; very friable (moist), slighdly stcky and slighty
plasic (we); slighty effervescant; abropt smeoth boundary.

2Rk3  43-75 cm. Olive brown (2.5Y 4/4) silt loam; weak, medium, angular biocky
structuce: friatle (moist), slightly sticky and plastic (wet); slightly effervescear;
clear, smooth boundary.

18k4  75-140 cm Olive brown (2.5Y 4/4) sandy lcam: massive; friable (moist),
slightly sticky and slightly plastic (wet); slightly effervescent
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