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LNz--RODUCTICN

h A.g'_, "_6 a well p_serced, dis_-:icalat_ hu_--a_sz-:e'c: w_ fc,urd
• ., uax_ _, _u_a w.t_ n 7 m offshc_ at Columbia Pa_k in Ke:'=e';.ick.SL;2.LT.eF_t! ;" r -' . "" 1__: i _,;

• .-'-c--:2 fj-2_ me"_'ra. :r ='.e '.e_e, m2._2/:."=..R._.,.-',C ..... _"a/'/SiS cf 'crY'me.---rct2m "__ :

-_ by Dr. L-,'!:g T<.".cr. U_.ive:si:v of C_for:-a. _:" _:a.._T_._ 3::C<_..--::_! __'"
_." _..i'_.¢ _.._ on,,..o._ = o ,,_CR-. ,,_j. The caJt=dz:<_-.-':c-! ag_ cf'"_s r.:m=-:-c=: is

aFprcxcma:::" :' _.'C,s ..at> 3.?. 9265-7535 B.C.). Tze ske!e'cr.'s z:'.a:omy (::on-

L-..:cr_c: to New "_,'s:!d _.<_',_n.eoioT<_'_e ske[¢tcn's sci_.';_c vfue £icmxe= ma: :_s

• " " w_ s........ _ Dr'.,.GmZ,"Aug"s: 25, 1997_ A.R?A pe:'ma: a_._kicat:on _ "'"-:-"_ " '
:-.'"'-'_,._e....-?'_'- "L'"*as,::_._.."."-'- Smr_ Umve_ir,='), Robscr. Benaichse: (O.-:-gen SLam
L'";..v.._,.:,,,'-:-"_C. x,'_:: Ha?rues, Jr. (L'v,.iversi_' of A.._caa), Ja.._es Cha:'":'s (AF7'2:!
P,,"eescie:c.'. Wasl-.mg:ov.), azd T_,cmzsSm.'-.'crd,Jr. (S:a.'-.'or! R_ea.-:h Lahcra:enes,
_mc.,Co[era!c) to :-e U.S.A..--..y Co_s of E:gine::'s (L'SACE), "_,'_a W/:a D{s_::.

sk:ietcn's ddszmve.'-;:'sire _e_im _fm:'r-..i to _ "Site"). Spe:k_c ohio:rives cf t2".e
L-.;:sdgadc n we:::

Iden:df/azc :':c:rd _''' '• ' __,moWmc fe.atu:,:s N the groin: area;

• _..... .'7.,saT#!: azd ,-..a:s_--ad_'_pNcazd seLluN_ a: me Si_:

• CoUe= sam?los of p_eobor.az,/caI _d f,a_v,a.lspe:k,'z_ns :hat may _ ex_cse/L-, bm'A
der-,esiu;

• De,_-,..-'_-!n,,g _v inta=: _:haeological deposits a,_ ;r:,...se:ta_the Si'z;

• CoLIec: sa.-.,_lesof cr==.:ricmam:;ais for radiocarbon/athg.

The gca!s of _e inv;st:gadon we.-. to _,=..-vdn=:

• I.fLhegeolo_c age oft.keSite is ¢.or.siste:t with",heradioea.,'bon age of :5.,"skelem=;

• g,,'he:,heror :or_e ske!e:cn was d_posited ac_e Site by na.r='al or hu._", proc:sses:
• ' " .,..'lVlt.eS _.La.• IftheSi_ hasb_o _s_,_i. by geological, bm:c_cal or c_'_-_r_d_"" " ' _, r

oc:=_rr_._da.'-ter±e L-i_aldepositionofthe skeleton;

• W'hacfat:ore rr__yhave corlk'ibut_ to p_d_ of the sk:le:o: over _'ne:

• If there was human o¢.--apadon at the Site dlzfmg, p_orto, er foUo'a,'mgdepcsido:of
Uheskele:c'_;

• If CneSite is subje=: to any _z_ua/condidc,v_.st._: mighta..ff_: the _2iab/2_" of
, ¢.,.

radioc_-_n _a::s :ax:z ,,ore _e sk:letonor otke.rorganicma_:'i_s.

L'SA_ sta:e_ on October 31,1997 t.b.arthe per-re.it,ecuest wouldbe granue_ but to
iate it has not ace=Ted the t-,search design. I._November 1997, USACE decided that
..om:,',_,ve, Ik.... tes 't.mgwould be pe._ormmdat the Site, _hatthe ir.vest/gadon would be
!e/by seologis:s from the USACE Waterways Ex:x:riment Station ('WES), Vicksburg,
bfississi_pi, and that field mvestigatio_ wol:ld be I]mited :o the s_eambank. T-As
kzvesdgatio_included rr.embers of WES, the Huck!ebe:yy. ma.m(Do. Hucldeberry,
Chancre and S_.ffcrd) and m;'r_se:tat.ives of the Confederated Tribes of _e Umad!la
ladianRese:'_aaom the later having subm/_.ed a compcJng ac_Ucadon to perform
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, . * o. ,_ .4.... _'"'_" ........ _' ;=_'_" " .... ":- _ 1.O9.7 and :i".e................ u .... i: .... work _, _,_.5..... , .%._._ _-."."P.be7:2-_/,

GEO._iO_:_:C CC>,7£XT

T.:: 7,:j=:: =':- is ; "" "'_" ?_c= 3 ;_-=. -..'_:,: :....... Cc!'--..bia ,_;=r

-- 1., ,; me=, _. _,..... :m'.,_:n ..... • -. -..-vac..g .... 7--T-=_:S
•a----..... ,..__,,_.........._',_--:= ._.".d:s ex?rtsse! _ _te cF,.enr2:z,.:r. _,_:e__q_"--_-',";_,,._.... ..r-:T..s'' _'.e _ 7".on,

----:-:Yc.f ';.-2oh "-:-" h_k :: ,_'-e=_-:_'3:--- N'at:-_- ';-',-=de:'. _ w=v "";"; u-.:a=d
......... ,,.S_...,.._l _._. =_..sses sz:=h as a._-cc""_n5"&"i_c':5 iS "-"'-:"_ "" Sa_e2Pc.5,"J.(.a.,"T_.".dS_,7._-'--_ _-_

;._ic:=,-. ,_Z'.:ber=':'..:::,"9701..RiTa,-&nFia,::s_,._...... ......,...... __-es=:'=de csc:.:,':'_._-c4

cv:r., .£. )::u% of :....,c._.... a:'.cLnw',oduc:/cncf :xar/c s.-'ectes.

....... _ ' ...._'_e", _at iv.L,E= "_ "-" "_ :. 4..... _,...... CS..7:..c._._.,.? !s _' ..... . o.>.. _ ...... ,c C-.= hcr::'c."._ ....
cf._fioc:,-.= riced :-< " :.h',,
lg70:i I0: .=-.'oct.-, 1982). To Cnewest a.--.a ._=fiesof _'=d¢2.=_dfolds :ha: c:_::
do.-.,2nan2.'/e_:--,v-st _-"e_:dL',,g fid_s;_ .-_o,,__"_'"....s,.-_.x,:-'::'.:s' ...._,=_;_-'_.... nort.h'aesz-scu:'e_ t
fc,._, :he Raz!es:_'<: ,-'_ "" =" "" :";:_ cf Ks-new!ok. Tee Nfi_sne_,.....O'C3e._.3V,.......S ,_ouL_west

b=_:s _-: ma.z-.e"_w:_ a ;'a.-.e.-vcf PlJoee:e =d Q:a_.ma.2,' age I_ ...... a2lu'_!_, a-,/
:_,:a._'deWcs::_.r_...._,. _'eLs,ocaze"age_.__'-.e:_ _:aG_'2y ¢r iniL_z'-'y r'=!a::d :_ :k.e
seve:_I :u:5'cr_t f._%_s_ccia:-._ wir_ g:ac_, lake N£sscula_ ak:: e: =.. , :.., 3 _x-.
a_=dY,'urv.__eda/,i975). P::'ic/ic ¢oEz:ses of ice da.m.son a ia_.,._nt of [,heC1a:k_For:<

,.,._ .....,,,d&:,o ..._.a_,'_.2d3e_u_zv" 1""" ' "_",e,.,._ed iS:o,, voiu."=esof w--'.,'r. These
car_l','s_-c fico_ scmu.°e_mu=h _?,'_"-W--'; ...... ,__o-, ;" _ - ;,_ " a21u;'---
a.".dta.cus='tue sedL":'..:n:L'a_e P=co Basin whev= wa',,rs would ba=k up a: LheVVa.i/,,./aGap
ccr_u'/c',.icn (O'Cer.=or and Baker, 1992). A high :=:Taeesiv,.:a:=da.o',. Col-,.,:ta P.,.'k
u.::'.darl!es"' : .... . ....... ":':e ::_..".c_ Ke_ze'a.':cx*_xd:s zero:teed _: _"--,;_ _ve!s _soc:a::_ wiCn_e
ou:bu:s: floods (Reide! :w.dYecbt, ,994;, Tee ....ue_.? an..m:ng of Erieo,::b_"st fioc_
a.:. s'd2]d._a .... However, _e last fiood z=vea.,'-sre have oc-_:,_ no la'"r :nan
aF.:rox2ma"_y 13 ka_because post-floc<i/_.{x:_si_ contain Glacier Peak volc-.=2-:cashes B
a..-.dG w'_-", '_','- el:ca 11.3 ka _ak...--:,e' at., I_:.:44;). Ma=y of _'_e_-'_;....
de:osiced ix d'.e ?_co Basindu.dng _e Nfi_s_u_=Ecods have bee.",subsequezdy :'w'"k '_
k ",..'_ ,-] ' ' '
_,y *u.,, sad we::: c,,:.-.zz :ae Hoioce:e, re.sutt.Lug± s="-,zller-sc£ei_-,df_:'m feav..='esvat':',
as alluvial fa;'.sazi'_,_ces aswe_ as eoliansandshee:s anddunes.

"V,=eK:nnewick Mama_scove:'y si'-" is slv-z:ed ona low te,.":-ac:on '..hescuC_ s!d: of
•he Columbia_ve: acriver :v..i/e331.6. at a.n ..ev..cn of IG._m above sea level. "F:'.:
mouuh of 'he _ axe__ R/v., zsa.,_r_',_rr._ate'.y:5k.m:ps_-=a.r'.._om :he Si:e. At the SF,e's
._a_.on, "-'-,e.'eis a discontinuous sed_ of na.,":'owa._u*,':_a_e,.--_cesr.hatclo_Iy para/lei fi'.e
edge of the Col'.'mbLa_ver and _ hue: below hight elevation Pleistc=enec:_es
f._,,..._: t _'=M-ssoula fioodd. No sys',"mafic sv.'dy of these lower ::,-'races has bee=
pe:'f,o,.'meda_ong :he .TJd/le r'=a=hof:he Co;_'_bia .:hver, B_ed on :opog='.apkJc_x:si'-;on.
_'" " ": ';_ " _ " w:'_" " _' : _ found _ong the Columbiau..s,, lcw .,eva_.r. te.,"_=es:.r're,a: .... _s,-.lac._ ten',_=a

""-e.............r.heHa:'/ord Nuclear Reser,'aticn (Cha:':__'ad Hoover, I992). S-':h
:.=,'T_asa,-".cn_-_ter_zedby, basal gravels conformzbty over!a/n by sandy, honzon,_,y
-_----._'_'_'_-.._ca'-'--:1a:z_ticn d_-_si_ t.b.atat'=:a'=,'_!,.by a sandyeolian me.hOe. It is unce:'.ain
what is '_ne,.::--" "-_; " , -...... ot .... c. l_dsca;-,: feav.:z=s ,,_,' .... "_by the M2sscu'.a fi_s on '.,hesc"U_

' I ky = I,:CK) yea.,";: I ka =, 1 ky ago C",'or_ American C_mmission :n Se'a,,/graFhic N'amcac!atur:.
1993).
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...... _. _r.d :7.7r. _.i_e:.:s _o:.a__ _,........ _u.s..._,.. :_.--:a ]ccaUc: cf

.'. _,1CC:_e a..,'_iv:3.'"3_.

Dv_r.=_"_.--._-!v:_cloc'-:'.m_e Cci'.==bi'__ .... _. ........ f._.rr"i ,./-.e""..-me=_t.

...... S_._.3 ,_ _..../v ._ I':'._I'Z,_,5,- -_e.. 0[3 '_e ::..'T-,.C:01"_.O_= L"2_".C
su."..'2c:5:c F-,.so,,-_,3.':.dw-,._. A: :_tmsit:. E_¢m,.-'ic: weu_d', .....

..c......-.:Co.. c_-.3.J3-'.='= cz.'_SC'-._c_'' :01"i_'ICL:W.L.':. T,. j _.;, L'% ;L"S: c_,!._-;2-.5
::r_z'_'c:._i or. "2-.Y._L-_a_v-.: _9._=ussen. 1971:_) _v-_=d we'-: c=,:: -_¢ ::.-;z.=:s:_

.,,..:.m. _cxE.z .--s_un=,m l_y =/:_ted _,'_:: 'abies..;-':_::_: _:-_! _hctcE'.i_"/

..........y ,i_'-::_s'c'=c::e.',.of.k[ch'a._DEn _,:c.:::_cnz::..ax:"__.Iui:L"" "...."" '
• "_--'_ ;[3.=: CC:'Z_.-'._:v.

._-I'HODS

W--_-S/-.s'_:;da-'-,5m s,.,.z.,_. sr_.m_='_ _,Col".-z,maP=k _s _.'u_.?='_z
(Fin's--2)',vh/:hex:nnc_15 m dow_::e_,mand.300m upsze,...m._.zmdoesk::c,ozi_::Lir,'.
"T.'.is:'cC:s-'_ven_'_0'_,'_".........,_.e_''=.."r:_=..ccnL'/.n.s[-2m _,_ck:X;CSLL°_ Of f2.:-_X7.:,"=!

s_....... t ,, _e sr=.zmb_.-,_.Si:: ;r'=.pa;_on (c_rJ.-._ve_.... on. es:ab'b,s:'-ings'.=,w"y
mon"-.-'.:zslinddesi_a:in_s=_tJ_'zph/ccol .... ,-'_s,uen)_'_ pe:':.'o,r:,,_dI=Z:iyby
USACE _.-_r_-.e!{TZ=Ie i). A Uricof _nmveymcnume:_sw_s _:ab]Jsh=_by su_'=7
c=ws of _keV,'_2hW_a Dis'clc: on _.= t=.-;_=:=_ _=dm.f_.-=.mce!,n L'I_I coor/L.na::s.

%-,--:..o,x.m-.a.m.y;, _ 10m _Fa.rtat '_.es.k-"l,'tcnloca.Lit'y,to .30to 40 m aF_":a:locations ups:._zm
a_-ido'_,ms='__m_:r'-._-3_ E-_h s,.,-"_dEznb/ccolu."n..nw&s_=,.=rexima'--lv0.5to1.0:r..
',vb/e ar,d 1.5 tO 2,0 m in depL%, S¢_,_".:nt=move/d_.,'_,._Z f:l={'_gw_ scr=-_ne/Lh:Ct:.i",

l/_-mchmeshbyW'ES _d Ur_r._a persouneL

S=ad_%'_.;_2cd_sc:';._ion_of_¢ control colu_m.._w¢:e rrmdein/epende.-.t!yby %'2S
p,:rsznn:!_.dDry. Huck/e_..':ry,C_t:=s, m_dSta._ord(Ap.=en'dixA). So{/;eden
descriptions(AL::end_xC)we."'-made by Huck/ebe:':yfollowed_-.ddeU.mesofE'_eL'.S.
Sc_ Survey M_nu_ (Gut._!e and Witty., 19_I; SoftSurvey S'_f, 1954)combinedv.'!_-_
:cmenche=_" used in Q_a_--ma."yped_lc_7 (e._., Bi:k=la_d =t _d., 199 i). L'_addition,
StM-;:_ _-.dC:i=en _.sz:i,"_i a sr_d_.--:_phicFormiczlong _d_:nda-ous bm_ e_Tcs',=:
b_t'*'_n CPPC._ a,':dCPPt'_7(_"J._5).The prof_e was :::a::dby c:e'-",L_gwit,%
_:w-_is a con_/nu_uss_:do= _cm CPP094 to CPP_0 _d :levied 50 :m widesmc:icr.s
cve,'T 2 :o 3 m from,.CP!:_3g0to CPP04-¢.S_adDr_pF/cconmc'.sweredeEnea:e__o__= to 5
n-=np_cision,lit,hzlo#es_ndboding fo...,'mswe.-.d=scnh_:dL._o_:gL'.ouLwiL'_thegzi ,:f
czrr=ladng :e;h:z-.be:_nngsed.LmenLsto[.hoseyiel_Jng the sk:ieton.

Sed.L"::.en:sa.m.ple4we.'_ coll--.._.mdby WF_.S;ind _e Huc_ebe.."ry t_a.m. DeL_lei
s_'dLmentsa.'n=[in=-mmsys:mmadc i.nte.-'v_s w= pedo.rr..eda: CP,_,_4, CPP0-¢4, CPPC94,
and C?7334 by S'dfford, Ch_tte,,'s, and HucEebe.,':'y. Con:b.uous samples were :a.ken in S
cm L_-jckinter.'_ds or S crn imm,ediamly above and_low st."_fi_n".@hicbounda,des: s_'nF[_
for:-'.dic_""""'_cndaringofsc,_/org_r/cma_::were:ike:in2 cm Lh/ckLnte:','_s,and._cm
u.:m..¢_a.3 a:cve betowhoizon5oLmd_es.hm.."r.iaen"s:-='_"-'-_sa.mpl.;.,'.gby so_
ho_.z_nw_ _d_,L'_,'d a:CPP993 andCPF/33 _nd_2:.:adjm:ezttoCPF2CO azd
C-PP':96 by Huck_ebem/for g:ner_d s_-'=d_hJc and pe.dalogiccha::_"-:iz._t2on. A :a_ of

4
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LOCATION MAP FOR TH--" K=--N' -'''.',=,, :',.,._,'_'"

MANSIT:.,KENNEWICK,
'.,,'-,s;._,,:,:,_ B---NTON COL',NTY,.WAS U',NGTON,, , U...,-,.'e-.,
"_ @,199S

;*_..:,' :4.,,'"355R'..."

Figure 2. Location map of the project az-.a. DO[02630
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..... _- "=.-" =_=:-"..... 2=:; Z2'__==' =-=r ,_

!57 sa._--e:: s__-..F_es_"-r: caEec_d by Hudde_--,,• SL_,crl, "_iC_.--:-. 3-: ::::'ns

L_'.:........ , _-._r :m,ec=on. T_ ._=:::cn "_ s .... _'ar,.k sa.'.._'.ir._, a series cf

"'" ,_ ......... C-77C-_,_"-_' C?:_'_," Cr?23C,
_ ,".'-- :c PZ:::d'__:TVf_ L:_TsLs. H:cZ._:r': z.."T_ec :-
s=:'vey of :e a_--_-._'_,,_,...... C'?._._ a_d CT?P_ 3 ::y Rc'=¢.-.'a'-.gener =-.d Dr. Rc_e.-:'"-

G._.u,c..:L-c_-'._vsls,a,-__-'r:..o.-me,icn_!='--dse!L-csz_s :.'ca Crr£._; m "._."
_. .......... ; a, w_s,_,_._n S:_e "'-,._,........_ S_.-.2[es '_e_ _-,,, sieve/zc.i

'_'_'--_nm I,( hi--"_ ..... , .'F_t:cn v,,_ a".iyz_d Lna _."£L':_,"abewith a "v4,.c.r_m_,=r_-" ,3cL:;'ccc',.s,"
i.a_2?. T'r==-sec=cn ,.--./',sis was ._.-- 4 ,. -L ........ __ ". p_....... :.a_Lhew<:" F,.....',";-_ Labor2tcr,'by

eiec:.=c _H mat..-.-"was used ca sedim<'xs .-.ix:d at di.::'e_n{ radcs ',,,it:a 0.0; mela
c_.::um :r.cn=: _c[udc: ,'M-r--_- I_^" k,_• - ,_. '.-.ave
_r.dng :s:abks_----_=",-; "_- _r_ s_T._.[":=:a _: _Se:C,._NL.'-_._:C,N_.__\_

Twc !idzcsza'_gm.-hicdivisions,U±n; Iand E a'_. ccnsis_:dyex?esed _onz ±e
3z5 m ieng :x_s_ of s:.'_.ambankwiL_.: L% =reject a-.a. A: dees=.-f_-: is L'=: I_hch
is composed of Icese :o _abie flee sandto re.-:' flee sa'.d andrangesfrom 25 :o g0 :.-.. i:
thickness _ig,.a"= 3; AK_._ndixA). The u_pe: 10-35 :m of Unit I have b_:'.."r-x-_
p,_-smmablyby ag-c'irralFmcesses._,e =edge andlowerpa"aofUnitI_---m_-_si',e
anda/sob"k intemaibe_'crmsv,'!'Jchappe_tohavebeendist%rbedby bion=:bador_Na
ver'dca! or hohzcn:_1g':ading isobs_.-='v_ie, iln.it Iis slighdy calcareousand conLtb_a
dark brow:: orz_-.ic horizon at the su."fac:, rn places, a whte te=hralayer is
diacondnucus$ preser;ed at or ne_ the base ofUm_ 1 (Fig'-':': 3). The _pb.,"a is best
expressed _s;_.am_at _e far w_w.m edge of the prcject area at CP?334, where the te="r_-2
ar.aL-a a _acLn_s of t5 am. %",pearsrelative!y pm'_(ATpendL_A: CPP33_*), a':d can
continuously 7need !aeta21y a_roxima=ly 25 m dow:,,s_a-n. A[ theske'.eton Ioc£i.w.

_.e.'ave:n a_gron!mae[y CP.._57 toCP,-_093the u:oh"aoc:ursassm_ (< 5 rr.-..),k.-_-ga!ar
canc:nr,'-a:ionsa=d haa:learty been :-,./xedinto±e'se-4i,-aez: mam.x (Appendix A: CPPCb4,
CPP0g0). A tep_za sa.-npie w= collected fromC'PP334 and :hem_cally idendEed (Sa-.a-
Wojcicki, !998) _ ori_na..d.r.g_'om the e=pd.ar, of Mo_t Maza.,..a. The Me,mr Maz.z,-a
erapdon occ',:.,-:'edwhe_ C.'_"r I..ak,' National Pa-K Oregon is today ._".dhas been
inde?endendy da_d at a.'a.prcxL-n.ately5700 ;'Cyrs. B.P. (Sama-WojcicK.!998; S_"_a-
Wojcicki a"A Davis, 1983). Additior.N a.-"mora.!¢anr.roI fer Ur.it I comes _¢m two :'C
ages .Lrcmfreshwater shall carbonate. One sk.'n.pIe('Beta-! 13838) frem C'PP_ 5 (6C_8C.c--

depth) yieldeda csnvendonal _'Cage of6230-'_40 yrs,B.P.(onea standa'd deviation] cra
c£enda- caiibn,.._ age of BC 5520 to 5305. The omer san.ple (Beta-113977) if.ore a sine_
m.idd_n [o_amd at 45 cm b_!ow the ror2ace near C-'Pt:_.00vie!ded a conven:ion£ :'C aze of
6090*_80orac_e.-.d.a:c_ibrated ageofBC 5070to49!{. Air.houghthe"-'p>='zands_.Kl
ages areapI:are,-'.dyconmmpor_eo,as, radiocarben_as onfresh_at=r shellcabona:-car,
beei:..her:cooiddu_"oold<a,,'bonreservoireffects,ortooyoungduetomodem carSen
con:a,T,/na',ionby grcundwa,,-rexchange.Becauseofrese_oirca_on ¢cndiucns,she{l
carbonatedatescan_ toooldby asmuch as2000yea:'scomparedto ra_ocxben ageson
_sc_iated charcoal(Ch,ar_,':'x,t986).
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"-".es:_--b&-_k '_"'ch =x:_ses "_ u_: I.G; < .-..=f !=e _--^ :" ,.4 ,_;_._

','-C; r::- s2.:d,_-" f't ":;-,_._ t, •£'--_-3; ._.,..........;;-^ ..a'.,.T?.e.-om_c:cCUr_':s ; ,-; -_mxtmr.ls.--- ' :o
-" :,-r.z.-.=:s =as:- .r, ::c=_== saad:e.-,[--,_:_."......... r...., Ur_:tI. m".dmc_ .--.m%r.¢
st--==.'.:--=-c- [_'r.!tI s_d_, "i-:_. '- "-_-; ...... '-,-_ .......
urn=e: -' m a2d ,_'-,,,a:.-,c_ ,o ..... _n bic=:'bat=d. _=Lev, 2 m, ::-.=:=:'J=:.s _r;,::r. f_-.:
s_.d _:ds'": amd ;'-..-/f:e _,zc._s_ abr-'=t_:d '_'
s:a=e=z_'s (.-.7._.=_- 3: CPCC5_)..4.; C_'-_ .... _.'--_ =-:-o s:_-_:::caT.:n .,.--_.svls:-- :v
z_se.-.'.:_-'._...... ::n:---..e==r-m=:Zet-:eLi:;'_...... ' _"o*:_ ":-' =-: ........ _'_............. 3_ 2.2- ",'31-q ...... .. .......... _.5_- _---

..... := bees. A. C?, .,_,:, ............ ,,,as f_.-._s_aaLicr.

"=z.'=ofUnit"7:c5'3:m _ t..::7-..mr_m_..L=.=hc:_,,_h:sm_L'=.enLs_-: men'.m:__-ay_i
.......... _ .,,._._..,¢nan==re:eL:ono__oP., a b:,Tr_duct cf.-'_ncdJc

_.."=:_cn a::d a_--=er, :r _uc.-.'a[mg'¢,'a_=r"_::s (Row;:', I9_ I). A: :he _iscc;:.-/s_:=,
- : ...... ,,_._.,y"'; .... '4 _----i ."_','_%]=ye= c2:c=s '_'<'_'_ [= t_--.

u_Fer _ai-tc"_m, _', ",_.,._su.w Iav::_ co:_anzbund._.:L ;---.,l_.:v ,_-,_ _.a,._c
ccnc_dcns w_c= zpFe_ to _ :_{ or inset: bu.-mw :_:s (SeeFOST-DEPOS_.ONAL
FROCESSF.5 " :* ' ' ,a_.,e,,.v.). These::nc=_cns aresca.-.=._d_ong L'.: shore as a coarse _ -
dmpcsk. '_-.date,':so zb,_.nd_._,tin L_mh _ 4 _ .... : ,-. ,_sar._ u.a, unc.,..c,_ab,y :a_ :he no?cf fi:e
s..... n..... s m.,:.,, a.c=g sh¢_'e(AF_:_.2_ B).

Tne[oc_:7 ;.'-, .;,, ;- . • ,,_ _,c....sk..e,o,, d,.s_ov..-7,m __ng u,e shc_ bev,v::n CP3057 m-.d
" Her: _& Iiu_.os='r-!m'-a=i'J:'-:-:iu == :xTcse_ 4-...,; ...... =: ....CPPC.93 _ig':e "v.

"';' " _,,,,ulaLIL_ _&s.. [_ COr.t:_'ZS ..:X/:-<). U.._ I ,"m_ges_om _ :o 75 cm _=k and h_ a g'-nd?.... ; "' '" "_ " ' " '
in::mMs='_iD-a_hy;xc:;tfor a zoneI0-20.c=,,='-ickof_v,_-bed, M.--zm,v._t_L-a:ban:=
be Lnced from CP,=_,'93_oC_P"054.Uit ]_ca..'i5: "" : ;a._ ....s,..bC_V....mto lay .H offinesand-/
a/]u'_.umw[t,hv_"?'!ngs_2t_/.iClay COntentI_theupper[.0m ofUn/[17,there_: r_'o
n]adve!y _"......... a ' , - :.... ,_,=.-.......layers,cneat a.'_:_x:_.a:e:-,,5-100 :m be......e modem,svL.,-:'_e.
a:',d _5e other a: a=prox!marely I25-I50 c,-=,_[ow :k: modem s_:. Ec_,h of "..heseIa?'e:3

:onr..ain _.aL.ncc.n .c:=,,.ns _d _ sapaz-_:dby a ',..'7 .,..e sandy layer wi_h less s:2t a.=d
clay. These la.ve._ .have be== w./x:d, and±ei.r can:ac_ a.-- _adu.a/.

Ordy one =_er de.--,eskin addition to the u_r and lower Ii:Sos:r=iga?bdc u:'Ju
w_ id.at...e_ in :/'.e s_-=mmbm-.hJust u':sc-aa:'n :-_',",c=_'.±_is a sha/icw (< 1 m)
:xFesure of we!! rounded fiuviai gr'ave!s of divene re!sic and_._,.-'=_Iithologles. Tnes:
_"aveIs continue u?s:_am for 20 m. The svm'azeof ±e expose'= slc=es upw=d to ;_e
southandmay be Fa.-'tof_ a.I/uvi_lf_ for::_d bya ='/butary&zL-±".ganu-'.r-',_rPleist_ene
s_eam te-'=_c_. The a_luvia/$:-._velsway hay: two so_=.=.s: 1) _ey are r=work-..dfrom "±:
cider, gravely ten-ace, or 2) :hey we.= _,b.-OpOo.... ally .mmlac._ to s:.abil!.z: Lheb_&.

,..aaons,._ be,"_e._ ,,. _ave!s _d the _o ma!nA2-ough :.he s=-a_dg=apbdc ' ' .
Li:hosa'ati_aphic u_ v,._ obsc',l,_d by dense roet ra,a, the sha!iow deFch of ",t:=_aveis
suggess u_'mci5 t.heg='ave!sa_ =_'u.nl,_hent.hey a=e:_=v_ wiuh the ',.p_," I!..,os..r.:=,.:'""-' 4,"-"_..... "
u.',a:. The ',,,'ellp:ese:"ved nora:= of _e M._,..-':'mte.=?':aa_r.t'dsend of :,he=mien: ,_-_.ama[;
due to the aJluviN fm_..Ma=a.'na:eph,'-abed_in ",._Cohm-.bia Bask':t=nd.'m be best
preserved in a!lu','!_ de?_siu asso=iat=-"lwi:.htow order mbuta:'ies (Baker etz!.. 1991).
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r2,_, .2a, LSE:_ L5,:.2: =,_Z77g.LS.q :=Z :_,Z,..,'_._.... --_,= .,

?OST-DEPOSITIONAL PRGC-ESSES

Se_:':',.e.".u":,,:cs:! ic:_ :.he sz".a_h_':k =rCol'arabia ?a:k ha'-e eXTer.:::_ 7c_z-
-:':csL_ov, Z :'_._ss:s mcladk-:g soil fcr'-:.aLc: :roderosion, "E:e mat,",e_!t:.':c_- f_r soil
f :,'.-...aac n k",c[ude s

• Eicta.-ba_cn and des_._cdonce_.maryb=_ug;

• A _' - ,, e-v- .--°- aZ_ sm".'a_:;,.OF7C ...... C.L.._J _:,,_e

• Ca.'r.bic B bcr_-.-r._ "-_ --,.e,.,c'i:m,...t mark_.._.,bY" *:" .... " ..... _.... '-: .... _" """
a:d _ca_

--_s soildev,'!ocme:[, is common to t'-:o[oc-=esu.-':'_--sIcva:_'d m "_'"._._..."-;......¢.,_ c,:_........ .:.
............ 7:"c:Titauon :s < 450 :-._m_usacca, 19_9). A" Cc._m::a r=:(. A a:,i

3k horizons _e de',eZeped kntc Unit I; Bk and Bkq _" " "- "" "__-"_,or,7,..s :3.'=

L'._-vI

'i'a: A _d 3k hof..zo_ have : ,sandy,Ioa:'a :exra,_ and pH va2=es des: ',o S.0
_a_..';. T.-.c A hod.zoo has a mois_ color of£0YR3/3 and a :t'_c_-..s,s of .-,_<_n :._, is

wee .",/Redandce-'_L-.s abnadante_-&wonnf_c_/pal!ca.At'houghi:mceLsLEec0,or
,_,.u ...... n,. uh.is_cr.z_n !s :c_ @'.hato classir'y a¢ a mc_Sc eplpedon, despi'-" ".heso_ be:"g

,... U.S S_ C_ns..-r;atio: Sc,'-,dc:_ :i".ePa.._a siI: Imam.,a Cm--_ul.ic=apr_d by "_'J "
Ha_lex=r_ll ('Rose.sen, !971; Soil $ ,u.,,'v:yStaff, D9a.:226). Wlthoct mcm ia':cm:or7
dora., it is u.n,_aJ..'_ how :_ soil c!a._ifies. The B horizon in Umt I is c!_sified _ c.a-'v.bic

.... ,o_or;,scad defi,-e/_;_yby slight ca.lz_ca_on with =_ _:s:m: ce_'o¢=ates. "f'ne " '
•=:'_/omina-ndY oliv:brc_m(2.5Y 4/4, moist) w;A.hno obvioLls s_gz.s"" of",..,..e,._,:_-'_'_";-#

h Unit_.B he_Io_zr,.n=:.s[ncl,:HrsLhloam.Ican'_ands_,_."%Ica.,'n('F_bie2)
Sail pH is Iow:r 'd:a_nin Ur.,itI and may toffee: diffennt mdox condi_o_ due :o D'_a:=:
mois:ur= m:ention. Ca_¢kicadon is mot'=,a_vancad and expressed L'_freer t:xtu.,xd layers as
k-regvdarconc,'_dc_(S_age 17cazSe-a_e dcve!opment ). Carbo_._res_ geae:'adly nee
visible in th_ sandier laye= of Unit II. Conc':_don sha.pes includ= a.,'norpho_ equant
age'.rear=s, tubuies, and de_,drites ranging 5-t0 mm m _t._ick.neas.Reaction to hy_c_oric
_id mag:sfromsaghdytos'cong!y:fferv_-nu_n:mbulc_:d d:nd-/_s_ likelythe
cas_ of roots and possibly worm, cicada, _d other i=ve,,'tebra:=btu'_ows. D_sp{te
pedogemcmodi_caaonofUni: IT,subde l_r_n:albedding issdilrecogr/zable.

in addidcr. ',o caicLqcation, soils at LSeSh: display e'dd:=¢: of s_ond.a.D' siEca
accumulation. N=a,- C-'P,_m-96,a c:memt_dlayer a,;_._o;,vL,mat=!y10 cm L_ck ocma:s at t.h=top
of Unit 1I (Soil Pmf, le _G.M1in Appendix C). Fra_nenu or"r.,Sslayer do not s!_: in wa','r
audhave a mladv-.!y='J!dr-,.actionto hycI:ocNodc_id. It is probable that "dislayer
representsa durip_(SoilSm'veyStaff.1994:9).a subs_'fac:horizonfoe-,:/byuhe
conc'=.nL'-ation of secondary silica. Secondary SiliCa, coI?a_1only folrns in _;_kali=c, well

d.r'a.L",edHoloccne_,c_Is"d',atcontain taphra or s_ca-richda.s_(Chadw'ick e:a/.,i9g$;
Cook: et a2., 1993:62), Soi.h in the _vady a._.a have a :v.adily availabl: suub'Tlyof silica
dcfiv_fr_rn dissoiudon of EigNywcatherabte volcanicash. Under existing p,,'.-r

T .. ,,,._" A:ondido.,_, silicainthet_ph.,'adissolv_ cad percolates downwa:'*. Undo, h.,.n.
condidons, the silica is le-,'he..4a from "d',csolum, but in arid and _c:r.iarid :zvi"om.u'.ent_, the

secondary silica may pr,_.ipitata in the B horizon. Se¢onda,"y silica _vc_.cpmcnt in soi2s
procee_ in a series of morphological smgea.Ingravelysoils, _ silica fws_ pmcipitate_ in
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TaSte2. Labcmmt7DataforSoilProfile_,d3, ColumbiaRiverpark (S_ A.7_nd.i.xC forP-.2on

Dr/Sieve Pa._de-size Data C,2d_vidu2dw.-igSt %)

Horfzcm - !.0 ¢ 0 _ 05 c_ 1.0 _ 1.5 ¢ _..0_ > 2.0 ¢
A' 0.I 1.0 1.5 2.9 6.J 6.3 8!.7
Bkl 0 .0! .05 .13 .30 .51 9S._5
Bk2 0 0 0 .02 .C4 .09 9g'_0
2Bk3 .45 .53 .41 .52 .8_ 1.19 9513_

2Bk4 .07 .II 0 0 1.7 2,12 94.5

Hyd.-_meter par'dole-size Data

Horizon ,% % % % USDA
Gravel SJnd Silt Clay Textx:ral Cht_

A' 0 62 29 9 sancy loa.m
B k I 0 52 43 5 sandyloam
Bk2 0 42 45 13 loam

2Bk3 0 .tO 50 I0 si/t [camto loam
2Bk4 0 59 31 I0 sandyloam

pH (.01 M CaCI: soludon)

Soil:WJter Ratio
Horizon hl 1:2 1:10

A 8.3 g.3 7.8
Bkl 8.5 g.0 7.9
Bk2 g.0 7.6 7,7

2Bk3 7.7 7.6 7.4
2Bk4 7.6 7.5 7.3

' A Mri_. ia:_¢lt-ti._ 4_tisfrom$otl_mfl.lgKNX
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..... :'- ":'-- :===-,:---'5 _-_ -_,.-,_c._ =-:-.i- "z.

• K. £ ,_" A _ .

.... o.cn._[ :_e==a=_ _.d ccaungs cn ¢.Tz.sz5and may even_a2]y c=,'7,e--:f'." "-:'Jc=ma_
ic,t'_,.dr.ga s.c .... _,..az..n et ai., 1991). I.L,5........ soils, si_c.a::.,"3tccr.c'..:'._zr=s -,_
,'co: ,c.rrr_,_,.... od_ z=,..Lt"e__cwedto :,--"_c_.,_-dw., evezV,:_._..v_ ...... , _- end--_.:-'.,2__-'-__
:.... i!:.:-=::..-'.: z -:_:=s,:_ic _<=, zc.ne.s .... " :_ci:-..... o[ 5e£0_.,_ s;...,_.2a._.c, 2.c-:.:_._.&cc._
_ of'--mdis_.__.e. However,:heys.-.disdcg".'shabie at z --i:_scccicsc_e
"A"'._,_"_- S_.;ca_.'2. 4 _;-; ............ h "r_t%[_l 7_i ] / "-4"A.'4-" ";_'.......z.cc_,ula[,se,,ara_,;m rr.a_.x,,C._--,,..<_._.,1957).
T in-section _na_?'s:so: a cur:..-az(h ?lac=)at SoL!_,-'rc_=i<%,: " " -'_;" '-"IA.__,..,, _) _d z
,.-----_......--.._ ¢cn=.'=_cncc2='.ed ± a lag depcsitat _. _,_ o: .2e_rcf'-= ____ __

s,-,ca:.s",.s,_e :u_,,_ _. :.i-.,i-':is-:
_r=s, se_--,,,,'._'om _e :ndcm_._t ca2c.idc,a.,--.x. It is u.,,.c=_,_,,"_'.... hc_.....,.,...._ s_ca is
;........ ,4; • L'ri_ rr.: . ,'., -- ,,-_-:.'_ccn--_:',.'-tic'r-..sm _ ,,__,..,e,.a,_e Sit:.

Du-!Fz_,s= -:eSi_az:_.s:&:velcI:¢da_ireccn:zc:of L':.I:_Iand E a"&e _,es:=m
ev.d of t,",eFrsiec: a.r.-an--._ C;F"..,,,Z4.D_d_an/e,,..c....... t a: :,"i_ sL"_u_a:.':c Fcsi'_'c: is
c_bablv,. : _[a:"i:c _e ccr,t'v.s-c._gte=r,:.,_..,saSeve andbe!ow _e :.o,':.ac'... z:_m
-'a-v- y e_y :h.'zu_out Uh: I but cznc_zzu:e m "" -_ ; "-_ ""....... "_........ e _.au_..y .... e..... u_r layer
of Unit rr_.Ccns:/z:e:s '.ca=hodfrom Uv2t I a.-. _.'!y to _'--:-"v:_:-'- m _s z-.:'., and "2.-
_eat.-r su._zc: a._z :rove.de!. b,v.th". f-,'-...._._:c_,'.._ s"_-s al!cw _e___r cv=cw..;.-.!:'¢,for s__, . , , o o

F_ciTi:adcn(_z,a/_,-,c_ e: a!, 1987). Ur:i'_" _e :..._c,ucccr,,.._ue:'.s _.t a._ un:quxcusin
the uFt',er >a._, of L'--;:E _h._ughout tSepmjec.t a-:a, du,'/_an__are orly w:_! deve!cz_. ;._-.
,2rewest=:'-',end c_":he Fr_j_t a__a,aad even her.-':hey _ss _';- "_-_'-- _. v_,a .....
indeve!o_memu Crr:,.at:rdu.'Spaaexpr=ssio,m rat wes=m end may re',.2e:: cea'--r a_.c,.:z:s
cf t_bza L_Ur_::[. Howev=. p_-.zt .__a::X__':':..-':-zces c-azzot .^r, ,a_ .... __.,a__.: in
dud_an de_..cFm__, ov., _.s,-,c.s of 10 m or tes_ such as occur at CPPf33 and
CPP296.

"Cae other LT._'r',.zv,_post_sidona/_roc:_ _ the :<_=newick ND-nSit."is
erosion. Most e-ddenc: of er_ion_pee.:sto be mcezL i.e., with!n uhe t_: few/::ad_,
and _socis._d with Lake W_uh. Down._ woes, lag deposiraofc_c_n-.=ousc_n,c_-_do,-'.s
a/ov.g _" _"-- -'_u,e s.o,_, a:... the st.e_ced profile of t._ su'e_"abankmd]ea=.e'-_.a:_hete..--,,.c:scz,_ L_
...... ",k ,-4 : ;.r---_-g "/'hefiner::=."un.dbe/softhelowerIk,,os_.._-apb/curc,aremerecohesiveand

resisza.nttoerosionm-.dfor--_as_ppe/profiea_ca#theba',.ka_theskeletonlecz[ivU."?._is
va.ies, however, _ uFs_'-,.a.msec:/c_ cf :,_ _,:;___e:d_ de're[co an a;crox/ma::[y ve:-ica/
fan:. Were :.Soprofile is su_-Tpe.tit is likely thz: :,_,e_a.zk"s n_'_=_'"zg'viz _mdua2
back'w_dng. Ta/s -ay havoive c_-_zg of b.!cc_ of se_;_.en: ;,="_- _,:ere c_heslve _-_',-:
of r.heIow:r Lithcsu_'Z_'_pb.ic_.-,iLTze ,'mh c'.2,b'r_ti_ 'J:JserosionL_wave ,,'sviry
gene_t.-4 by wate:_raf-:,onLakeWa/luIa. When wa_r levels _ hizh_the baz_ are
dL--..cdyexpose_ to wave _:ivity. A seeond.ary m=haz2sm for erosion is fi-est heav_mg r-hat
¢a,.Ls_ increme,-._z/s_ougP2zg ofse_dm'_r_paz'dc"J_ly in r.heu.-'_er li'_hos_-ad_a._bJc u,_:.
Tae effect offrost-heaving onl:ankre.re,at is eorzid_mbly less'than that ofwave'acdvit-;.
.,q_ough not cbserve_ it is poss_Ie that seasoca//y sha21owwater uables a/so Flay a role Ln
erosion_.rou_hszFFing s/ongd,.:baseoftheue,-:a:e.

h isdLffc",itD assessthera_ofbankerosionalong_e :_nce without_sto/ca/
survey control. B_a_e wave ac,,/v_ryappear's to piay ",hecitica/role, much of the erosion
post-dates consz't_on of McNary Dana. Aza/ys;.s of historic aeda/photou--'-a?hy by WES
._-_ov_cl indicat_ appro ;ximat_ly 15 m of lamra/bank ten-.at since t.hephotoswe.,':,taken
m 1930 fLilliar. Wak:ley, 1998, oral communication). This cor:-..pz.,-:.sfavor-ably with on-
site obse,"vauons of szone pi/es appro_x.imate!y10--15m from the p_sen: shcre!2ne.
L'_dicadve of field c!--a,_ng.,'dvidem earlier this cenv.a"y,such piles usually mark flu_al
terrace edges in the middde Columbia region.
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,t_,C!i-kEOLfX31CALOB SEKVATIONS

Huck2e_' e: £. wen not di%-::dv_gag':_in_ _'-i'z:.oicg!cal _dv[d_ ofthe
V_--S _ea.'n_u: _i h".sT¢c:_: :=: kazk for '.h.s_:- _'=ha:clcgic_ d::,csiu a.':.!re',-.:w t.h:
acuons and :ot:ecuc:_s of c_e:'s, The foi!c',_.:g _": obs.::'vauo_ by the k:uc_e*.'T7 _::_
cz the:-.ed_.ods_.-_dfiz±:gs of _e Vv_-St:a.m 3.-.dabrief le.scfipdon of t.k=_reS.r;.L-._-/
_s:'/.n of the_".iysls ofastun.z!_-of she;/uk:nfi'_mcue,"niddzzdezxzsit

"_a=W'ES tax.m,_sist:.iby Um.adlaTribes'_.2ff,_?ared :hast,-ari_apicczn--cl
columnsby _nFmg tlnefaceofthecatb_ankandsc:-...ezi-.gthema_.xe.--cughl/4-inch
mesh m 20am ve_ca!inte:'vls.TZevworked_om "&ez..-'_a_surfacetobelow:.he
=ns=ntbeachwi=.hcutft.:st c[:2.'ing_e b-_-.kfaceandbe.azh_._aofsloughedandb,-_-h-
_ork-d sedimczt___ih:-mgtothefan.-_.:dbaseoftheexposure.Re,,r.ov_ofsuch
se_==nL_ isa.z{'r'_c.".az:=n!i---2:'.a."7 s_? k'on¢ :.sto be c_Cnin _mc any ob!ec_ _evc.':/

,%-orealevela==a_Ja/yd_-ivedfromchatgeolo_::-_k!cn..Bydoingeth-".",_!se,k.::-!.__

poss:biethatr-_ov¢.":.dr2mte:%isz'aybed=ivedfromelsewhere_om thebankorshore.
L-.reservoirsee'±:gslike:is,Euhics,shells,bonefru_._'..,ez_,bitsofwood,flat _bblesand
h.Ls:eficdebis_."-com.mciyfoundina.lagccz_ncudonrightatthebaseof_.ecutba.--'c
Th.c_:fon, becausedis_arbeds_:ond,a.,'yse!imentwas motf_t l':,mcv_d frcminta=
sedimentsofee (du=to g,,.1 ons-,sed intheUSACEsexch
pr;_marycor.,'-'x:ofanya-/factsfoundi C_,¢_,-r_ns cannotbed_te:z'inedw:ducer'_.i'-.t?'.

Obse_;_do_s

Two _ ;/m a=haeoiogiczl depositsmd one iag deFesitof erod._ artifacts we:=
re.corded du.,4mg_embcr 1997 fieldwork. The_ a_ _pit md _sociateA_ lag scanexof
_-ash at approx/r-..a'--!yCPPO80 to 085, a she_ midden just east of CPP200, and a l_g
_arter of li=h/_ and F.r:-¢racke/rock be."ween260 and 315 west. Ln_ddidort, WE£
foumd_iuhicdebrisatprcf/eCPPI66.

CPP080. "f_.2sfind :cr, sists ofa large pit appr9 ;ximatel# I.'m-d=_ containing what

a_-"_a_to be bovid bones (most probably dom=sdc cow Bos ",',urn) m'_da ce:'a:_c
bnck. The bones izctuc_ _."least a femur _mddbis. From previous experience wi-'_
fan'nya.r_ trash pits. the pit m_y con:sin the _mains of an _tt-ecow. Ou the bemcL
extending from east of CP_54 to CPP090 we_ many f:_=._e.':_ of v_sel gIa__s,
tasted st_l, ceramic tablewa_,, md sawed food bon.¢. Mt4zl debris includes
horseshoes,squa._a_droundnails,_d _ehine parts.

CI:'P2GO.Wki/e inspecting the _rrace edge for/n ;ira m_:ha=olo_c_deposits,
Chat,--_ obse.weda shell midden f_nme_i-..:odingout ofthe cat bank e_: of C?P2.C_3
and repor_d 'd.isto WES pe."som'_et.-This lea 'tur=.was not f't_-&erexpesed except to
taketwosrna/lsmmples(one by the Hucklebe:ry team,one by WE.S) andits_allextent
a,".dinte.m_I s='a:igr'._hy (if any) ¢.,_nnotbe com.:r.ent.:dupom The midden _e_neaz the
base of Umt I, 10-15 cm above the upper sudace of Umt TI(Figure 3). At Dr. Fed
Bduer'sC,_=-.S)invitation, Cha:'._:'scog=teda one lim't sample from -heraiddenfcE
analysis. In the process, a chunkof wood charcoal wTs encouatefei:I lffmaui.x b¢:w'-en
two shells. This was shown to Biu= while sti!l intact and submitted to him for
po_ibie radiocarbon dating.

Analysis of this shell eventually will eum_l taxonomic identi._:cation plus grov¢th
inc_:ment measurements m beusedin de.'-,.-nining die sea_ouality, andshell grow-&
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{f 72 .:::=: I-_:ZL -='c'=:''"_'---.;,_.=5 3Y.: C-7._"=£- -=:E_ 2-"

rz::.s."i_ausfzL onl7 taxonomic i_n_5¢adcn b_-sbeer.compi,:=d. "i-:es2_'-._le

cen'_'.s 42 iden_akie valv:_, holu/kng 2,: _" :" ",._cn--e. :.ng'.zfa:'_ and I4 _,¢.... .'.:.• "_' 6 ....VcY'_

;" .... "I'i_s ; "'_- : ...... ""- _:a..,, -=..! ..... ¢ the shz!! _-_ ._. . ;,4 ,.,....... S _s.s--_, _i_, a .......... _c .... ag. ,or ,.-li_e.,. Gcn._e_ is

Sr.£(: a=d Cc['=:-_eia_ve._ (e.g. Lymac/_80; C.=a_.-.rsand =-'v-": ='_
7,'_:=c-" _ .......... c_ne.t .r ..e me,,_k fauna is mdca=v= of anaz_.-=dL.:_.

a&soc.at_ ..... =a_ ..y ,.g..¢. m_rbi_:-, (",'a.-_.=c_ ar.d

CPP166. WES .-"ersor_e! found L_.'e stone ch!e:'_ w_-AIesc:':::L'=g s_......,'a:.... ,omc-
&e _,_e of C'.is_:'-or,. at or below ",i'mbeach s=-..'ac: u :be de?:__.of :_'.elo,_'er
liu,osz-a_o, apm_ _r=:. Char._n ins_ec'_ed the_e itz.-..s _=d a_.esi:: of _.:L- _;; ....-_v--y 2:._-a
dscu.s_d =._em_,'-_ Bduer. The i_ms consis:_ of or.,. sm_ _£<-" of ....-,'a'mu:,.-_._-_'-;--_....

8..L_ Cl'_e aa"_..ai":a.s_-L c,'aevet," sm_I Fiezz ofme_iua'n-_ed basalt shat:_e:, "'_ _',", b_t
__o_e. I ae fi_- and bit of shar'-.-: _d: _ad r:_.az:s ot co._¢_e:coax, mc:caz=g thek-
or:g'.._ :a o:.e crmo:e re ,uz',ded."iv-.:cobbles.

V-s"_'=" -" ";" sitz with _iu':'. _'_,ar.=_ c_.",'ed :._.t r.h__ .,v_ a s:.-cng zcs.vhEi:";

t_at th_ cbj:zu w:m p_ of the bea=h lag _¢sit Aher Ix=in--_t_t_._'_"__.._....._.e rl._..... _,
fot=:dh place,hepoknte.dout _a_thebanka:_,kLslocadoncon_L':.eda.=u.".usu_
number of rodent bu.-.ows. The .N,i,-':.owsat beth level have be=,"._filed with

calc=:ousconc._'dons,bitsofwo:xl,_.nd,moteim_r'-w,tly,f.ne sa.':daads:it_mcst
• ; -'-o',," h_',,- "md_su,,_ '.as..... m tex:_'= and F_,_s _:_m _e m_t._ta21u'da.1se?,_e:L T=e :2_'s
v,,_._ pr_babiy a 7a= of uSdsbeach se';_ment w.dbtz':,ow inffilizg. Dr. _e.--./C_m, a
geoar=haeoiog!s_at Ea_:emWash/ogden Umve.-s.:y_ho haswe,k...x,..s,..?on
Holc_:ne se_rnenm of the S_ke _d Columbia Rivers, also Ic_ked a: the _erdng _d
was of the same opinion as Cl",am_. Hucldebe,,-y observed t,bese._".g w!_hBnue: and

",.t _..4c.ns:..e._, u_.e:cn_x_ ofthe affects to be equivocaI. Be.=au_e"hebea=b se_m.ez_
we_ not removed separately, be_,re.uselag deposits cozce=u'-m.eat _e bane of cutba_Ic_
b,rese:'vok-_dge set/rigs, and be=ause of :he F=se:ce of lag ma:eia_-_ in _-,:'J_ed
rodent bunrows, k is i_advisabte :o consider these a:'df_ts in si:u wid';,_."Ur.it _, Tze
large shell m/ideaI_ wi_t_n30 m uFstrea:n of _t.._pro_e -_ _,_u,,, r--,..a_y_ave been
the sol.lr-c,,.

Llthic Scatter at CPP260-315. A light lag scazer of lith.ics _d Fz'e<mcked rocks
was obse,"v:d on _e bem=hat the w_t end ofthe project _,=a. A!uhough items extended
_'om 260 to 315 w-.st on the grid, most lay be,_'een 275 and 300 west. l"'aes,:a=er
consis:ed ^_,,, a ha.=d._lof s.m_l_f,'_..-er_k_ r_ks, approximate!y _o doz'.nflak-_sof
and_i:e/basak and qua:t_te, one _.t-. of jasper, _d one of obsidian,inthe most
coocenu--a_d part of the scatter within 3m of e_:h other we..= two bifa=e fragmenB of
and_sim (Figu._ 6_. One is the basal portion of a projectile point with a snap _ac.'u_-.
perpendicia: to thelong axLsat mid-blaAe. Toe coss-_ofio:Lse_pdca/_d :he
su_-;aze shows signs of meehanicaI weather;rag, _robably from w_,'-/zg back m-,dfor'&
on ",.hebeazh. It hasa su-aight to sUghdy conv-.x base, obscured by :.he removal of one
large c,hipa: :he base. and is unshouldemd. The blade expands dis:a!qy and i_ edges
a.-=u.'ue.='ate_.. E/go grinding Ls_s_nu _ojec_le pob.u of _s leaf-sha._ a.'-:
common Lnrr/d_¢ Holo¢-'.nedeposits and even oc_at m some c_es h_Early Holoczne
shes.The probable age range is 9000 to 4503 y.':s.B.P., alLhough_e _se=ce ofe..dg:
g:ind.;ng or se.,-ation argues for the later half of that range. The second object is a small
per'donof a bl_, _ _om a goje=tile point or _kee.

No artifac_were seen in the cut bank my-w_ere a/jazent to the scatter. Brant
Hicks, an eraployee of the Colville Confederated Tribes, suggested that thea_fac:s
may have been6:posited along with gravel fill in a small dh:2_seena: the scam::'s
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Figure 6. ProjeefiI¢ l_._nt fragmen_ from lithic and f'_e-cracked rock (_

scan., on bea_,, _om CPI:_N3-315 (illustrated by James Chatters).
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csta.."n-.:ncus v.'k,h_¢ ]it._: scar..:rand r2:.e_Jg'..sof _e a.-jfa,:r.s_obe _u.':.'&_
• ;C 1 L2.slgu=,ca,nuv. _ _e _aveks _,,_. Nei±e: of :2:e;eex_mdons !s met, !ea±:'.g to "!:

cenciu_qon e'.= _s scare: ks ,,%m a tccZ a,'-:._.a_to_ca.1site. F"-"._e: "_ea_".z± :.".e
_:'7"3.,7.e.'_.ad ,a,._ be ._..._,.,a .-, .,._;._ ": .... ¢ _,,....... d....... e _ra.z, ,_,u::.ssite ,_=in_.. ='.i 'a5.-':'e in :.he

s_--ad=_g-=7_c_ea_z¢: i'.¢c:.='s.

Discover'v of Rib Fragment. On _ .... ' "........ _. 14, 1997. Cha,:::; discover:/ _ _c:e
iva_.-cr.==:pa.:"2aJlyb.ta-.'_ in '.ke be=h se-aimenta near the locaecn of the cdg!.na2 sk.z!e'_',
=.-:-._L-sat a77roxL.-.ately CPP062. T'._s bone was aaaa_roximateiy2.5 cm by 1.5 am

ld=_,-.e..v C-_,_':.:."s_ a hu.-'ranfib f_graezt. B_ u=cn i_ --' " _"_
?kysica2 cha,_.ca,isr2cs, C2:,,a.._:'sis of the ock"Jon r.hatthe rib ffag=.m: is prs_a.bly a
_-m.r'dc:',of :he Kenc.ewick rn._',,sk.'!e:cn. "I"2.'..... v.,e,.t w= .act .... . ..... n ;,.'_ ,.,"-

C'Cma_ia _,_rs,,."--.-._a-.ditw_ _scove.--_, a:d was ..u..--'"l'.... a _,,...:.ruii,.Longe:eake: " -- " "_
Ray T_cy (USAC"E) for f.:a"&=ri&n_ca=c: =d _a:'adon.

_,.ar:.ng<'_eDec:tuber 1997 field _rojec:.or/y vima.l ins:¢cdon of _e _¢.a_h
segments "*.'_made :o iccz=addidmal pieces of _c K:mzewick skeleton. Morn ac_'.'e
r--=oveW tea,_.'dques we= not permi,'z,ed by USACE. R_ove U of L_is f:'a_ment 18
mon'_--sa.ff_ tf,e _da.l dis,:ove,"yof the skeleton ¢:_d ind.i_c.xe.t.ha: the discovery
location h_ not e×r-,ericn_d high eme:_ water action during r_,,-....._.;,---:'ve._,=-;-,o.xic'd" Ii"
is :Iikely ±at od'.=It:aresof r.,Seskzleton m_al, "o be maave.'_ at the Site.

GEOLOGICAL LN_--'_R.--zRETATIONS

The Ktanewick sk;!ewn ;_ a.ssodat_- wi± _H_-,en_ rh_r form m ear!y-Hol0¢_ea._,,,_;te.':_e on the sourk bank of _e Columbia Rive: dowr.s_gm ,%m the mou_ of me , Z/i__

R2ver. Am early Holocene age is suppon_ by t=pFmaand ra_ccarb_n dates in r_e u_[_r
1.0 m, and by its ge_morpb2¢ location wkich cord.dates with or,herindepende::dy da',.zd
early Holocene t..n:-ac_sups: _eamon the Columbia River (Charon and Hoover, 1992) _d
on the lower Snake River .(!-!amman, 1977). The lower lkhosa'-adgraphic unit (Unit 12")w_
for,r,r,r,r,r,r,r,r,rmedby mlative!y low ,nerg% overb_nk deposidon a.long the Columbia following the
I_: of the ¢a.ta=tys:'nic Missoula floods. Altheugh the u_er bed.s _ m2xed by
pedogenesia, sediments iz the lower part of Unit IX(>3 m below the modem rarf.ace)
z'-"o__ea'ed secuenc-'s off.nesand m'_izg upward to very free sand andsilt _,i_hsome
ciay. Such r_peated be_6dng is k_.dicadveof Icy= or Iev=-fioo6basm L"ar_itioaal
environments in ,meandering flood pla_ (Boggs. 1987: 354-358; Rek".eck _.,:dSingh,
1980:289-298). Each coarse-to-free sequen_ prabably represents _sc.,'e.:e ove.'ba.-.k £ood
events whereby the flood plain builds thrcu_ vestal _cmdon.

Approximaely 7-8 ka, the Columbia River downcut forming the to:tree
Columbia Park. Subsequent todowncut ;ring,_t_ s'_ffa:eway have stab_zed long e.ncuzh
for the formation of a so{l, but soon d_posi,don resum-_,5as recorded by _e upper
tithostradgrapEic unit (Unit 13. Early d_:posidon of Unit I is marked by a blaz.ket of
Ma.znma tepl_'a (6.7 ka). Un.E_ prior,deposition, agg_a_don was dominated by eolian
se;_nents mixed with alluvium derived _om low-_rder tribut_ streams draining the
h2gher Pleis:ocene te,._e to the south. T',ere are_several origins for the eolian sea,_."me.".t
C'r'.,:is sedimer.: de!red from uket=..-:-a:e"..---ad,i.:., =_!y Holoc:ne _]uvi_"n _worked '_y
the wind. The Eigh fl":.quencyof Gon;_,¢ang_uZata "mthe mollusk assemblage from
CPP'200 is indicative of an aggrading, turbid Columbia River, which would have bee.".
coastamly delmsidng new sediment on its floodplain for tr_sport by wind. Azod',e: is
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.[,,-., a/j_-nt and in_t {at,o_e a:..-r'..=::ann_ foods .a,,_,._4_.._.,.,:,
ve:-yfine sands :hat wo_id be e_ily tn='ained by..,:"_" w..,;-'4.... A '_-_-'_sou_'=e,_.,4....C-, . . , . .

su:.'ac:sin _.he?=:_ .Basin. Ex::_t when high g-:_eie::_bu,'_,ie.sde_cuch on:o:he

......... . a:.,.now..... _/. _en mcs_cf L_S"L'70SkiCa:_k ?hoe is u.n:_.cw:'..

6-7 La, bu: icccsidcz may >ave -" ,4 ,._ ; • ,_. "" • - --, -.

S,.tI _._ .... men. at the Site is f_!v..'77i:a_ of Holoc::e d: :osi:.s _.;":_2s7.'an",c__r.:.._',"
Columbia B_i: ,,_,:sac:a., 19S'9)..',-iowever. r;,'c tate,-'ar":._ue.r4c{ :edogen.i: histoE,, a.,":.
possible. C'r.eis :/",atUmt i7can_r.zi=sa t-,:n,caL_ ?a.Ieesol.L'_:his scenado, the :,:,.-'race
aagad:./. :o a _:-..am level, sub_ and much of :he ,:£cihcazcn a:.,.,-as.._:_;"_,"'_;""--,vv'"-_.,':""

hcr.zcnv,e........ t,...,az._.subse.quea."ytook :lac e. Late,', _.: A her:on and pat of:_'a=_ ' * ......... 4 .,a
mbu:':.ed by the la'g'_!y eel.inn Unit I. K ='ae, then Columbia Rdve: £/uv:anon may have
._men--.a e....o.,;.. ,a._.a.._%8 ka_ 1"=: a/tzm_ve Lat_.-':z=:aEaa,.and_e one favcr-_ he.-=,;.s""_,_...
C:e::u'_-_: _raee: "Zeu.'7_'ra_.d'.owe:Lkhcs:'ad_.-:-_c _:.s is cznfonm.ab!e,and tka:
most of LEepe!og:,'._Ls tcek place _fft=:d,e:x_sidonofUnit I. Ba..v:donpedogerdc
development, ",,.he_d r,f_ a_lea.s__ve.-_/tho_andyem'_ofsu,-.'_esmbiEw. "F:/a
in:-.--;m:adon is s_:.zcradbyuhe=ladve!yplanar _:act s_ara_.=g Ur.imI and K. It g
unlikely that erosion of ,t_is te,.,rac.ewould occur by pla=a.ion and leave such a laterally
-x,,,s,., ho,"a.2.ca:a/,anca_or'-..Aty,k is immoral to nct: that nocut md _dl s_'uc.n.::_

5 m o: s,.e,_,,_n.r,. Air%ugh L'_etop of Unit 17lacks an Aw:_ obser,'ed aJcngthe "4 " _ _" '
hori2on, suchorg_,_-;:z_nes are _!dom pmse..,_,_ aP--rburia/inthe Columbia Basin.
Lns:=.ad,they tend :o _ _--_de_,"_ugh oxldadmand may l:_ot-a_ inco_o=_d m:o t._e B {
horizon ofsubs_uent_dogemesis,ke.,be.comepa.,'_ofi composi_soil(seeMcDon£d
andB_a_a, 199"Z).However,thebestevidcn_forthis lane:in_,--,r=u_ionis the','.":.ace
soil itsc!f.Du,icf-..am:escoat2inthel.lpp_rpartofUnitIT.'T'hcmostprobablesour=:of
silica forLheduicfcat'u."-sisee M_z'_ma t=phra.,,.ndsecondary silica in Urtit I_ could net
formuntil _.f'.erde:msifion of tephra in Unit i Fmal/y,thes=-atigraphicw,quence se._n at
Columbia Park is tapered oR :early eve:'y early Holoc_ne tern.ac: _m.-.ant on the mid_¢
Columbiaand Lowe: Snake Riv_'-s, and it is unlikely",.hatsuchte,.-xae-s_.ppk'_g would
uniform_throughout rl'.eColumbia Basiil.

To sum4..a/ze,theEistory of the_,,"m:_at Columbia P_k aselucidated from
sr.--.a.mbankands_im.en:co= s_gr_phy andm_Jonalgeomorpbdce_idenceisasfollows:

• Following _e last bfissoula flood (cir:a t3 ha). the mid-Colu:nbia and lower Yak_a
Pdvtm _.g_-adew.dthendow_catformingalatestPle;.stceen,"_.n;'ac: coztak'_L".gOlacie:
Peaktephra (11.2 ka; Chart.s.n.d.). T.'fis t-r:aceisnotp_s_.-vedat Columbia Park.

• Foilowing I t2 ka, thep'_ject area is cha-_:'-iz_ by episodic ve,'dc£ a=ar,:fion ;.I".a
m,x'ginal lcv_-flood basinenvironment.

• Columbia R.!v_ downcata ?riot to 6.7Ic_forming the te,,-rac-.

• Resumedd_position on the te.nma_eby prim_r;dy eolian sed.iz_entation (both rewor_g
of a_u_um and ex::madsour¢-..s)with some illuviaionfrom ephem¢.-a.t=ibuuries
d:'aLning "_,_ -hio,,e, m--ac_, s_dimcor:,don takespla.c_over the co_s¢ ofapproximately 2-3
Icy,b_ed on so{l formation.

• Sat'face s:ab_W andmaLnepisode ofsoildgve!opm.znt a_roxirmrely 4--5_ to p_nt.

• Divenionofimgation water onto _mda_,'icAr.a_ d.'velogment ofthe te-."mc= l:_gi_nlng i
after I_92.
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• Cr':.a:iencf L._ W£hia =:d -.pis._c _=':.a=of ,h_ =..-a="sczT

5_C._,_ONS TO SKEr,FT._L RE},LZ_'N'S

The hu_'. _k:]etazw_ found_a_:_d alongthe,resell'eL"shc_kkne_'_'_
i_cro:dr.at=!v... C'?.:wJ-<7 :o CPP993. "l_,e sic!I is ::r_r'=d ".ohave be-': found _'..C?_<8..__ :_
059, aFprox_"n.a_Zy4 m off weanwas r..h_ _c shore, A!I skel=taa ma.:n:' s were r_ove::d
•a,i,',.Fdn7 m offshore. A_.prc_xL=azely9(3%of me"_r-::_,e._-'"...a s_!e'"" :',::a;-s, "mc,u,_,..__,a:.Z .a.__
css _z_zominates, fe.-..or_ dbi_, humeri, fc.-.a:-m bones, comple= v..---_----,__,=_, andb--g:- nb

i-a!men_came _om a rou_dy 30 m za::a be_eenCPP057 and0_,.$w__ rib
f_. w.._ sc_r_.... m 0,.ebeazh ',ag fi'-cmCP._57 :o5-agmen_ and bones ofhonda_d ..... a ;

CPP 093. M.any of :he sm,.Ec: biu were w_hcd u_.ag._=st _e cutba-.k a.ozg' wee,
ca,,-bcnam concx:i;cr.s and hizcE¢ a,_Jagu.

Given e-.at ,,,hebark is =,-"-..adv.gt,_mughvencal caJvLng,it is prob_Ie _ha:_-e
skeleton erodedoutof :h: sa'-...ambankduf.zg _c pe:'iods of high re.neff cu.-z.g ' '-" '"....

• 0,_,_ Sk.a..c_,t2..1996. Based on _= pr'-...s--=c:of caloric ccnc:':Uons on t,Pclong ben:s _'_'- -'*" _'_"
sk.=!etonwas.most1ika!ycontainedL_oneoftheFro::mx:u:-:d,,_-::sl_a:ed i_ LEeu.-pe,r
part of Uit 17. Thcsm a.r: the Samec£citic concndcn_ that form root eas:.s as a produce of
poring:heels and khata.'-:com_,cn i the Freer mxv.='_dstrataof Ur/: 17.A: CPP05a, t.kese
uvdm _ located at 75-100 _ and 125-155 cm below the mod=:m:on-ace s',_.'ag:(Fig:a-:
<' ,.,,s _.,t _,.,c. be_y.c.de_ I: is _so pcssFoleu_.=rk_".:. It ts _c-n£.-.a -_: ;,, ._: _, a ; _ _a ,_, skaZe:on. . -
skeleton orig;.zau:,a from s:&L--:am then covead by Ink: wa:::'s, i.e., from sedk_cz:s
deeper uhan 155:m below the _.._ sun'=e. Nor.ethc!ess, the gene:ai s:-ar2_a.phyis
consistent with a _1C_-_80yrs. B.P. raddocal'bon age for the sk:le:on. S a"y,a beSeved :o
hay: yielded the sk:!e:on _ _l below th¢Ma!z.a,maash which d_tes6.700yrs. B.P.
Radicc;trbcn da _u.agof t_.e_ele:on and of aw.dim_n'.athr_ughou_ Uni,a I ac.d Ff will bev_er
test the s_afigraphicorigin of the hum_ :_.

reiadvely ,fin.-topazes of the low_ strad_-M:kicu_it su=v,o_.,a ,_,az,ve.y--_,4 _ ,_m_...,:..
low energy fluvi_ environment, Le., ove.,'ba,i: &position near or sho=wxrd of a nam:a.1
:r:_C.. SUCh COe_donS_'O_d be favorable for pr-.aervmg the ong.n_ccntex:of
a:=ha.eologioai materiads (Buyer, 19_2:101; Wanes, 1992:138-143). If the sk:leton ,,va_
buried by natur,d ove:bzvJc _se,d2mcntation.then them is eve,"7 r-,.ason :o beEeve thatthe
in:e_'iry of the skeleton wo'uld be preserved. Mnr-.over, folIowmg the downcuving of
Columbia River and prior to imgation_ _oi_conditions would have been favorable for bone
preserver/on. S -_a/Ipc.. y,t,_'asoftswouldhavebe..:ncb.a.r_,'te_..z_dbyslightlyzLka/i..ne,
we'./ck'mLnedconditions.

CONO-_.USIONS AND P.ECO_'DATiONS

C_oa,'-ch=ological dam and im-_ons glined as a r--sult of theDe.tuber 199.7
fieldwork atColumbia Park should lx cov.qdemdpmliminary. Not £1 qu_dons =gardL'_g
uhe physica2 con:ext of the skeleton _ be answered at this s,'_g_ of _,5einvestigation.
However. the investigation has provided some answem toquestions posed in the original
A2,2A permitsubmk_edbyHuck/ebcrryetlI. in August1997."i'n_.._discoveriesincludm
thefollowing:

DOI 02646

2O



£.. %. L _a._ Lit :" _=='_-"='.,..... == 7.7.2 __-'CL,':'-_- =.-=-._.. ^4_._.

- ...... 5_.._ .adic, ca.%'5oma__e cf _'¢_ _-'k:-_-''.'_,,.,,_.

Yes. T_:"=2.,7_ .a; ..... _.ge .... -- . ,- : "s........ ,a ,._,"7,:" ...,':'dd-.-.3 Lc,c ...e :o '.a_s_ _'_:_e_ m age.

a...... m,_.v I 1-12 _ to 5 ka Sk-L':.-'= is o_.e. the= Ma.za.':',.a_ep_ c: 5 7
ka.H_--v.,,mdioca:-bc=dati=_ofsedkm--:s " ,. _,_a',,,._.... .'.'_e'_"_" ;.,.a
pCS,_C_.... the ' -: ",,"s_..e .... are :=_ed.

L':su_c'ent &to. However, _¢= is no =',{de.nee:hat abeSite is afc .rz'._ _-0_'
._7cund. No old.=,"_=kislc_cfea.-=mscr ,-_i=',swe:e obs...... piace at :he
s_!e',an toca!;rv.,,Toe pauci 7 cf a.-:haec!cgca! ,,-nateials a.-,do¢,he.":onsidemr.ic=
• s_ussed [n C_s r_epo_areco=istmt with ugehypothesfs _at the skeleton _,'=
buried by aa._a/geolog!cai pr_-..s_es, s-,::.h_ eye.oak _dr.u_a/on, and it was not
a de_bem_ebuia!.

FT_ ,_',',....S;'_. been a.":'ec:edb__eciee/c_, biolo_c_ ,..",CJ!.'a'_facte_ fcEowimg irJfia!
d=_'ecsitior_of'ke ,V..-!e:_n?

Y:.s, Pas:deposit!on_ prcc-_sses ;--c:.udesoil format!on (biovarb_on, .':?.-.slocar.icn
ofs_ca a.:dcalciumc_b_nate) _=d=roslcn. However,pedog-n_is was =or
sa"ang enough :o havesign:_=fly modL'Sed:,he_:e!e:on physically or chem.ica21y
(except _rSaps to promote Fm._."vation "_ugh pr=ipita,./cn of ea._onate a.mua',d
it). L_ 1996, the ske!_on was probably ex._sed by ve:-dc.,t calving oft.he ba-.R
due to wave andvi_onlakeWal!uda.

..... _c,e.,'smay have c,__._,_ m _se,"vado_ of the _ke!eton over ±":'--e?
Low ene:_, overbank de_sit']on would have cov=:_ the skeleton with fi._e
_-'aSied, =la:ive!y i.mpe..."meable, 6!k,li-e _edimen:a. Tze =......... a -.,:;- .
encasing Lh¢skeletol_ L_1_tca:ld_wnw.',rd pe.-=olation of surfa._e wa_er and inhibite..d
leaching of ca/ciu.m =azbonat=in t,_ bor.,e.s.We_ dmin_, _Ile_ine conditions
foilow;.n_,,o L__'..downcut'dng of fl'leColumbia R.Ner just priorto 6.7 ka would have
a/so favoreA pmse:'va_on of the sk:!etal :r.atenals. V,'e_ _rained conditions on/y
changed .....;.... _'-,_. ...... : I00 yearn ago wi-_.Ang!o-Em-'o._=l imgation that lead to
local sa 'm.,'araonand le.m_'_g.

_'_ them hu_m__-occapation of _heSi_ed'-'%T..=Her _o. or foilowin_ de_sivio_ of tD
skeleton?

The_ is i._..n_¢ient d_,_ to address human oc=upadon priorto deposition of the
skeleton. However, them is no evidence of pr_torio_:u?adon at d'.e Site duf,.-.g
or a__erdeposition ofthe skeleton. Aside from an Anglo-E'ampeanbastoric mash
deposk, kheawere noinsitu ¢,,.flv.._--A.mate.-fi_sidenfffied at theskeleton locali:'y.
The closest b,u.:'iedeulnam.lf_ "_'e was a she11midden dating a=l_rox;ma_e!v 6. I ka
(basedon mdiocarScnda_d _heU)inUrdt I t50 m u_m=am.

Is _e Site subject I',oarv un,.,su_ condiffons_at r'_Szht_ffect the_!i,-bili_ ofradiocarbon
ea:es tmken_om thesk:leton _r other or_a._icmat:d"As2

No evidence of un,_ual eonditior, s that would a.ffect radiocarbon da'&ng were
observed.However, plans by the USACE Watla Walla Dismc:m seal theba:,.k
with org---Jo and geological rip-rap would :ompmmi_ themliabi.lity of fun:.,,',:._'C
datingofs_dimonts (seebelow).

The skeletonL,mwn is "Kermewick M_,'" is of =emendous scientific Lrzpor,a_c:
giv.,:n its early Hoiocene geologic age. ks exaeUe:',_hysiea.1and =he:rAcedp_se:'v= Joa. and
its non-Mongoloid morphology. The skeleton is t,heoldest and most we_ pmse:'ve.d from
the Pacific Northwe.st :glen, and with one exception, it h the moat complete and weI1
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a.. _=. _::a .;.-- ;a:aL.7£,55 &:_ J.2_',.2£_ --a ..

7:'-,-se:','--dof ='.v P£eoindian sk-ierzm ;m:.heUK'-'d S:.aes. 5ra'%vmg"Aesk ........ ._
_, _v... '- LL LZ............. aa.ag Haloca.'.e hu.-:'._'ar-_.--a:/ens ;.... "- .";¢,_,o .

Wet:d, ":heg'.n:SCS of :hose " " "_ '_" -.- Z.;-'S "" h'-'=L:pOI_U._a_C_., ,...¢'° g._,,. ,,._,,^.:__.4 .',,.

adapta'.i;e_ a.: _e Pt£s[ocene.:-zoIoc.--,ae=-a.-aidon. Con.mquendy, it Lsess,_,':!_ ".ha:
-; *,, ,,_ _, 1 S"J,IdJ_ ,.,C._,-.S a:.:n:ax."a£ £r'fo.."ma:Lcnpe:-.a.i:img to the sk..e-n_ ad_uaa:,y T::s ;- ,,.a.

..cmu=., geaa=h=clcgic_ mve.sdgadcn of_ Si_, af which a_,..Dec:.mber 1997
:_maksaa".c.- work is Cue_gL_-J=g. To de=, the m','esdgadcn pmcosed ;_ <:- ._KPA
:'e.."m.2tcf Hucid,'bc..-:y et aJ. has _e.aa !imi=d by the USAC'E, WaJla W_ia DisCo:.. SfZ "c

peffor'_.--d is ex_.avadon into the te..-':'aceto asea:"_,ai.;.;nthed-:_-di.mer_sion£ geome=/cf
L-..-Lir.zes=a.gra:.h a: the Sir.:. :M_cuzh_ a sub_'_uent, phase of sradv. (te..-m.ed?hue 3 '-.v_
",2::USAC'E) has been suz=s',._d,_,taGd_ai!s have been given when _d g such a.:_-'av;-;,,_es

qIw.,., _k: p:a.c'.

_x K..... wl,.:<bfa=Morn dan c._ic£]yn-ee.e._5_o_:_yas ie g:olo_¢ofC-e ......'
sit'.. Fcr exa=ple, LEete,.-r'_: chronology is based on two radioca.rbcn dates on shK1 a.:d
c:." _..... .c_ a:,..,ys.s of :epb."a from U±t I. Thea_ _.,._¢s w== coEected _om 50 :o :03
.-..,away i_an _e "_v£e:cn l¢_ir/. Such long-dispute s='adgTa=_b'-'ccc._!z:.{cr_ ::c,_-'a-
mo_ know!edge of ",hedeeosk's geomeu-"ybe k,,own. Tais =quires acc,'sa :o s'=_.'gaT.': ?"
b,ct.hpa_-xi2oiand p¢_-_nd/6-a/azto the s=v.a=baak g_:r excavar2cns ia:a "_e ta.-'a=, :c
cat-_nd-f_cSm_.".els_ e',idenqLhm _= cm be.g_-_,ercosine-, that___,_.:.,._--_:-'_-_Isza:a
can_ _aced acrossabe proje_ a::a. Excav_ons wo=IdaisoFovide 1:dsineex.-,csur:scf
U-i,.s I and I7 thereby graviding geat,-,.rcon_d=nc:;mthe inte_-ky ofsediments for
_-e.'aulcme_c and¢_onolo_cal analysis. Although a rudimentary :h.-onolc_ exisu for
the Site, bo_ age pr"_ision and accuracy n_..d to be irr?roved si_.*_iEc'_ntlyto conSdcndy
place C'_eskeleton m ira conr-_: temporal context.

Given what .;s_.own, at _e Sir,', the foI_owing recommendationsa.-cmade:

I)Phase3, test excavations in the Site's Holou,e=emzrm:e,shouldbepeffo.r'r.ed4assoonas
_cssible. This would involve the hand excava_en of a geoarch_"ological trench
pe."pendiculaz to the be.',&at or near CPP954. This trench would be a_p,-'ox!ma_!y
15 m long, i m wide amd 1.5 to 2.5 m d_p. "I'Mtrench should be excavat"d while
the str-.a.mbankisexposed tO "t:_.._r _ ',he s_md_'aphyinland.Addldon;/
subsu."fac: i._?or",'_arlonshould be obmi,_ uh,'augh hand aug-,_.r.g r.b.,'-_ughoutuse
terrace and espedally 50m west and east oftheskeleton's discovery site.
i,-'ffcrmadon can be _ to identify d_xraitional f_i_ and _st use i.r,.ra:?_:ation ±at
Urit II mp_sents a le_-flood plain d_posit

2) Fur:her laboratory malyses of sediments should wait until Phase 3 excavations are
c_mple'.=d and a final data set is :st,'_lished. Selection of samples for accele,-ator
mass specTomeu 7 (A.MS) radiocarbon _-_ug a,ad g:-/-.-.-.-.aaulome_cazaiysis mqu2res
c='=fal con_id=:'adonof which, sa.m_les would l:__stanswer the _-,..sc:L_hq'=u:sdor..s.
Analyses to be pe,"form_ include l) _ulome_y ofcondnuou.s samples collecmd
from Units Iand 17,including sexLimentswit.hL_the V_ra¢o= secfiorJ.2)
microprobe analysis oftepb.,"a_ile_,_f_m timskeleton locaS,"y to conE_,-mits
equivalence to the Mazama tephra, and 3) AMS _._ug ofsedL."r_nta:yorganic
carbon (decalcified _e_.ent,humicmd Mvic acids, and h,um2ns) from the en;tire
su'adgrapbJc section. Al_oug2a thestr_graphy suggests ether,vise, it is possible
that the contact be,"w=n Units Imd 1I is disconformable, and dating could establish
the presence of an erosional event. Also, it is u_cnownwhat ag= range is Fesent
for Umt IIsedim:nts expese.d iv,the river bank and those.¢r_.mthe Vihracor'.s. Tae
sediments must be dat._ to establishtheirchronological relationship to the age
measured directly on the huma= skele_oru Sev_.-'aldiffe._nt chemical fracdor.s mus:
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,,.':=v.=dc:_ ?_,,_es of sedL,"nent_-y:_c,- _Mu>,.s:: _. 1997a._).

3) Y_ Ke:'.=e',.ick _[_ sk:!etoQ sgould be _:=d '-We=Y.a,:_s_veA3,(S ,-adiec=_a me'Aeds
to :==ch:'sivety ,s_b_h i_ age. The stogie _ me_u.v=d so f_,-is _sufficien: t_
:_s:a'Esh a de_z..i_v: g_logJc a.g". Cor'_i=:: dam=g '_C] _chd: A.MS :-.ee._u,_=gof
_=_xiz'..a=_y !0 .,C_.H..itionalages, cn diE:_=t :h:m_c-..1.Ir_:do:s ofthe ben:,
L'-.:hding d=c._tcifi_ coring:n, KOH-.ex_,:=d co[Iage:'_ge!ada, XAD-pu.,_fied t=_
_._no:mlds.kk L'_dividualm_o _ids_a.-_=. glum.mum,g!ycine,a/a.,nine,
pmiLz_, and hydr_xyprclJne, and _ossibly :he c,__c:'.a_- a_afi:e fra=fion. "i-nes_-
prct_=c!s follow .-'_"=h protc,=ol ef S:.a:f_r_ e_ _. (199 ") f_: =s:.,abiis,_.g
deS.nidv-- ag=sforfossil bonesa._pi_.

=) P'=:[L'7.ff:'._'yL-a.'.'_o:'.'_c _alysis byAdamBusz=ca cf &e Depa.t:;:ez_ of C'cp a=d Soil

",A:Ic;'.g _nes ofuh_ske!e:on i_dica_s r.ha:_= sedi'n.en_sg=ne,'ally ...rm_hon= of
_e r._'ofir.=.._xr_n'._ds="a_ah the up_r _ of Urdt E. T=su should be F_o,._ed
:_ .i:'-,.--..i:= w_/ch su-a.-.:n-,cczuaL:edC'__k--.'.et:n,Tr-is co'_d be _,c:_mpiish=d_.y
co_ec'.mgmo_ s,=dizzeztoff_t_ske!e:onfor_._Iome=ic_=d m.izer_o_c_
_a2y_:s _".dcompari=gto s_ed.Lme:_coL!=c'-_,fromuge _'_osu-amJ.nr.,hefield.

5) Because ._'.=-&::sciendfi= i_vesdg_ot_ cf&e Site is _e-'=d=d,it is strongly :'ecom_"=.e::a--'d
&a: d,,e ske r._t be bta_ by fi_-r'_. The USAC'_ W_a Wa2a Dismc: _,.q.s
pvc_=x:_seds_bRLzLng_= _scover'/b_..k _ea by usmga cambi:_,_c_ of _%:,'ock_,
_o_scff, _d :=it ffbe: togs _d twine. S_cb m_r:ffais will scffou.sly compromi_=
u_cg-..,cche:mic_L:teg=iD,of kh=sed_:m_:sa r.besite, _ud_.i_ L=_'od_:ceexodc

orga;ic :_.rb_n¢on_,_ts that w_ W.=iudeac=u,"at__C _da.tmgoforgy,it
ca."Sen_S.._ia_-"l with thete."l'_e sedimeZL_. B_z'ylng the $i_ WJ3/a/SO p_vent

b_-.ksedimezr.sfrombeing lamc_.di_.i_d whenPhase 3 proceeds. Finally_d of
g,:-.__tconcern,isd_t Sire"stabilization" =,'iSfo_-v_ _=va::_;_g ske!c'..al
ff'am'ne::tsfi'=mbeing r-_ov::-_. It ;.sr.=orm-n_ded_.a: a_ aJ::m_ve s_-a_:g'y
employedto r"_:c: _ e:osion a: the Sit=. Izste.adof sea_gg thesL--,,a.mba_ a
s_pi: c_::_fic coffer dam comtms_ of rock materialcould be oo_sw,m:_
offshore. This could be accomp1/shed by fo,r_.,i.g a lowb¢,,-maround _hesho_.
Tiffswou!d:ffec"dvedyabatewaveerosion_ov.beshoreand a:= fraction ofthe:ost
of Lhe -xis_"lg p_pOs_ bank s",.abi!b'_tion proj_:(_r=d a_approxima_ly
$250,0C_ by the USAC_).

DO1 02649
_"L'D Y RE_T'RICTIONS

Our _se._"=h L_December aud _heconc!_icn.s _re.sezt-._lin r._s repo_ we_
aczomplished dcspi:esu-icmr=s_,at we felt u_eczssa.,'yfor a s,:ienfific study of this
Lmpor',.a:'.c:.O_= dam coI!_t.Lag at the sit= was ha,-.,_m,.dby USACE res_ic_orm on '2".=
msu and procedu.r=sthatcould be conduce=d.Thesecon_r.ionswere imposed for legal
no_scientificre_ozsand uha._for=wc."_a hindzunc::ofollowingproper azd _:cep_=d
sc;.entific protocols. The g_:ams_1,in_'-incesto pmV:rsciendf,,- m,_es-dg_ionsw:m:

I) We r-_=mm.ended _hac___;_imentexposur_ be s?_:-.4at no morn _hm,_ten meter in_."v_s.
Such a ?armm is cons_tent with soundscientist t=c_-Jques azd w_ pa.rdcula;ly
appropriateinugissituation, giventhena'_.m=of_,e g--omor_hc[og'yinvolved. ',.he
_=ar=h quc.s=.ioas:o be_,td.r_,.sed.andtheuniques_enfificL-npcu.,._nc:ofthe i
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K-ncewick M:Lnd2scove:'v. We v,'e,_ ovem"ed =d t._e, ex?cs'_'-'=s'•__- ;l:_ce! at

•<,A numberef).oc,_:!cns:ha:we se!_'-d_ ,a;.......... -.or _ ..... [ .x.osLir-,._ _,... r=:cc:cd _v

USACE. L",z:.:::i. sc_jd_--,,:_n:exposu='-=sv,,em ..=ade'or2y at these loca=cr..s sclcc:=i
bvtheCc_s -_-'; _ - ; ," "• _:...;;.ha/,._r-_e.,tauv.s.9,edo netco_idertheseiccz=ons[obeY .

e:u_.crcpth.-_.!cr ad_qua:efor apv_na:e da_. :",_cve.-/.

- .............. a contizuous 50 me'","ex,-_su._be m._,e at,_"_s,.._- -";_._e_Aztthe

Icc_._cnsv,..... k½esk:]e:onwas dJ_cccve:el.Such a con_ucus e_.rOSU;; '_,a.s

_.e-'_ed:ocbL_:;=ac=-,-,-a_Lufon:r.,_dcnconc:.-:JmgthelateraleL-_e_icr.s a=d aac.:_
of the su"a:a a: this :dr__ Iota.riCh. Our r,-,.questw_ ,_--; _ of,.._e_because ob]_'dcns

cxpos',z-esatracer,isofappmx._,ate[y I0:o30 racers.

_) We re_=d pe.-=issic: to ma.k_ ,, c_ntimueus, c'._.ned pr_f.2e cn :.he bad< ber.ve_
CF*,A--_ an! CP?C93 t_ :x__2ne andma_.:% s=ad_'zphy.T=e date_"cu.,."_,ave",
_'_e.,,--L-_c,"_':c for co.r:'e',adng:he u::b._,bch_n wia_C=ese_,ment hcf=on

cor,t"-uous a: 'd'2s;_.'_ cfuge sic. Due to T/bai obj_dons, we wen ai!o_ed to
clean orgya;p:-'oxL-::,,_t=ly15 ofthe 49 meters alor,g thi_ bank face.

51)D_sc_pdor,scf_imemt ex_osL=_'..__ c,,mtoma_/y_-_.e by usu,=v: .... or
v...._ p..... sas;x_ssible. Due to Tiba/objections,expcs'_swen IIL-.ue/:o
._ _ .... to the slo_s exis ;tLug_am.,'z!:y _ the b='Lk(some at _Y ori_s)

5) We m.queste_ permission to use t.h_USACE Vib_m for making a con_;v,uc_ 2 to 3
r'a_ter long sedime.':t co_ m the t_.'ra.._im.rr_.iat_ly above the Iocsdon =e_--whe:
tlne ske!e:on was discorded (agpror&'mt_ly C'PP05_. Such a corn wo_d have
provided Lmpo_'.._,t;m.formm/oncone--ruing the rc_dg'mphyof"_s c.._dc_]ocadon
andespecia/ly,u:contm-rina=-4samplesforHtholog7_ndradiocazbonan_lyse,s.
Pe,,--'Assior.was denied due to USACE az'tomeysbased on Tribal obje:dor, s.

7) We we_ not al!owedto complet- "' ' "our sousa.,-"_leco[le_ung from ex:x_su:e.sat (_'_P0_0.
The d_ision to prohibit this _,,r_Fing was mad_ by govemtr, ent a.ttc_eys, wi_ ",.he
mason give_ be;rag that sampling mqu.L_d t:_-senc- oft,_ PrXneipa2hvesdgators
Ch'ake!ey m_.dHuckJeb,=.'ry). Sucha msmc'Jon is notc_sto_"y in scientific
projects of t.*'ds_md.

As a msult of these :_n-icdo_, we we.m zot ableto ob_tai__!of'..heda:= t,%a_could
(or should)have beez ob_r..z_nedfor the pmje.."t,espe_ai!y conc-.,'_ng g:ologic ag:,
a._haeolo_cal pou=:_, _d su'_d_'-_hic mlatio_bd=s. USACE msmcdo_ on ours."a_es
were not [n k:pL'_g wi_ c'.mtoma."ysc;.en'dficFr'acdces and appear to have been irr.p_sel
because of Tribal obj_'Jo.".s or other non-scientLfic masons. We we,"=,told by USACE
_-..se:',tativ_ that the Tfibe_ cov_id=" the site to be sa=--..dand that _ey objected ,o any
dis,_u'bm".ce of the site by us. Tribal objections were speck_,caQygiven for tSe res=cdor.s
desc.-'ibed in items ], 4 5 and 6 above•

A_other _st:icdoupl_ed by USACE was on data sharing. The USA_ Draft
Scope of Work for ',:_s proje:', pmr:'.jsed _at _e work _.'c_d "... Fr_eed approprSately in

open forum, with sha._ng and _s_assion of dam." (see Draft Scope of Work, se::io_
6.) Unforrunately. data s,hating by the Corps was less than open or apFropriate for
_ient_fic project of this importance. Among other ukings, we were not provided by the
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L.o_s_'ithcopiesofDr.Biucr'srepo_da',.eZ.De:mbe: 26,1997_d Dr.N[ck::,.'s
Declaration/a_eiJa.nuacy[5,19g$.One cfout-t:_tmwz.'e..bc:_s'aecLqca!qyaskedfora_qy
m_cc.s .':_e! by Dr. " "_..... _r_..... a:._..ae_ inforra=d :hat the Cows we ,t/d not :=_--_e
infcn.,adon on a pi:._-med _:s. . ,a-, :e=,,_ _,a: ._r._s of _-ese ioc-_:,-.u '_:,-=
sent :o Lh=Sea" of W_hi-._on O,.c. of .,%,-chm:slo_ [-Listoic _:.,se-ear/on, f:om

t: .l
whom we 'u.tu.mat_.yobtained copies shor'dy L_for': ">is :=port was pmpa.,_.,d.

The cbsuc!= pi=ed on o,ur szady of u_is site do not a..'ape._-to be _".ibu_ble :o the
USACE scientists and we wish to ach:ov,'!=dg-. ',.5=--,a_nycoua't_ies r.hey ex:.-nde/,,_ a.:._
tee caope.'-aUve and p.'vfessiona/manner ,,hey displayed du.-izg the project 7"ae _ff, c'!des
,no =ncoun:e-ei a_'ap¢_at to be at'r.butabl= so,.ty to :heh"superiors.

FLN'AL CONCLUSIONS

1) The data cbtzL':ed _hus fat _ con.si._tcntwith the h)-r,oth_is :_uatthe Ke,-mew[ck M_-,' s
remains seem t,a Mve been d_osiad and co,vend at the Site by nat'a.'-a!forces, SUChm a
flood ev::'.. No evidence w_ found for the site be!ag a bu.,':.al_'om_d.

2) R_.ctions placed on abeHuck/e!xn-y team.,p_ven:ed the use of car'-.anevflyagaeVt_
geoarch_a:.ologic±_edu.,--.aandresultedinthelossofdam,the_allextentofwhichcan
notbern_ured untilme r-.._a:=hproject de_,:dbe.dinoc p_,"mitapplioationhasSeen
comple,'ed.

3) Beach sediments should h: sieved and oth¢:wise examined in gn:at d_*ail for the ,-.,iss/,-.g
ske!e:a.I fragme:_ of the K=nnewick Man. Beaaus: of _.is reason, and th_ F.a-.itepossibi!i W
that "damskde:on could haw o_iginar_-din dee;x:r _e;dimanu, it ia imd>:.-at.iver_h_:theba._<
stabilization proposed by ',,heCorps _ ha.lteA. Btz'ying _e discovery sit= w;.i/¢.a,u._
i_rr_..pa_,_leloss of _:ien_.fic dora.

4) Radiocarbon dating of the entire su'-afigraphiosequence is n-ee.._dto id_n ;_-y erosional
events, menu.,'-, d_p_sidona/rat=s, and cstabl.i_hif ag_ dk-ecdy on sediments an: t.he same
or differentas tt".e.sefrom radiocarb,an da ;t_g _e hu:naask:teton.

5) For',nal t_t excavations in the t_,"r_e, as Phase 3.should proc,eed Lmrne_a_[y. Thes_
_,-s:.excav_ons a.,'_",hae_y suitabl_ mear.s to examine the at,as sedimentary geom==y and
._,..._,,_';_swhether or not the site is s='icfly a geolo_cal event or if_hemisananthmpo!ogcai
component.

DOI02651 L

25



I_.,'-==__ENCF_CITED

,3aker. V. R., Bjcms:ad. B. N., Busm::_ A. L, Fecht, K. R, Kiv::, E. P..V.:c!?., L'.
L.. R!gSy, I. O., 5L-'_I=g, D. F.. & T_mlm-m_,A. M. 1991 Quat"---a-2_'C_olcgX of
LheColumbiaPW,._au.L_R.B.Mcmscn (E_),Q'_.terr,,:rdnow.g!o.f.d,g_-_[cD:';
Con:e,.,_.,ir.o'_ C'.S. (pp. 215-246). Geological Socie."y of.a-'=edCa. Bc_der.

B_,, r, V. IL, & Nc..T.r,:!_, D. ;978 The C'r=r_ied Sc_Ir-r_. Na:!c:_ A'.rcr.a::ic5 a-.d
Spa.c_A±-.-h-.istrz=ion,g,':mb2ngo_D.C.

Birke!:md, P. W., Machcz,', M. N., &Haller, K. M. 1991 Soles as ,=tool for applied
Q,._:e_.=r'/geoL_. Utah C__oleg2caland Nfm_,-'zlSurvey M2sce_eo 'u.s
PubLication 91-3. Salt Lake el,w, Lq'.

Bcggs, S. J. 1987 ?Ant(ties ofSedi'nen:oZogy ard S,'r=_g'a2hy. M:rd./?'a_[:-sh2:g
Comp_:y, Columbus, OH.

Bouycucos, O. 1962 Hy_cmeter r"..._'&od:_m_rovedfor retaking _a.'_;c!e size _±ysis cf
soils. Agronomy lourr, a! 54:4-6-_.455.

Busacca, A. 1. 1989 Long Q_mm_ry recorrl in eas:-,.m Washingtou, USA., iate._:"d
from m,u/ti?le b,u,_edpaleosols in loess. Geoderma, 45: 105-!22.

Busacca, A. I., Ne!st,ead, iC T., McDor_Nd, E. V., & Parser, M. D. 1992 Ce="!atic:'. of
Cis_ _e_h._.layers haloess in the Chaaaeled Scablm-.d and Palouse ofW-,zs_hL':g'.cn
S_ate.Qun:erne.r7Re_e_-rch,37:281-303.

But.zer, K. W. 1982 Ard:aeo_ogy a.rHunw,n Ecology. Cambridge Univeni."y P'r"-ss,
_bvldg*.

Chadwick, O. A., H.-ndrick& D. M., & Ne,'tleton, W. D. 1987 Silica in du.-ic soils: A
deposidona! :r.od,el. Soil Sci_r,:_ Society of An_rica Journal, 5 !: 975-982.

Chadwick, O. A., Hezd:'icks, D. M., & Nettletoa, W. D. 1989 Si11cifcation of Noloczne
soils in nort.,hemMollkorValley,Nevada. Soil Science Soci¢.'y of America Journal,
53:158-164:.

Cha_e:_, J.C. I985 T_.e Wd.Is R¢_e,'woir Arch_eologicM Project, W_shi-.gron Vo[ 1,
Sum=ry o/Findings. A.rehaeological Report 86-6. Central W_ ;hington
As'chaeolo_cal Survey,C=nu--dWashington Uaiversiry, Ede=sburg.

ChaEers, J.C. _-ndHoover, K.A. 1997. Response of the Columbia .',Liver fluvial system to
Holoceze c_tic ehazge. QuaIernary geseaw.h 37:¢2-59.

Cooke, R., Warfarin,A., & Goudie, A. 1993 Desen Geomor_hology. University CoL:ego
ofLendonP_ss. Bristol.PA.

Daubemm/re,R.F.1970Steppeveg_mtio_ofW_hing:on. WashingtonAgrin..d:',z,'al
E.rper£m_:S,,',:ion.TechnicalB,,tt,rin62.

Easterbrook, D. 1. 1970Land/armsofWashingto,t.Western Was,hingtcn State Coliege
(Limos p,,inting Co.), Bellingham. WA.

DOI 02652

26

1



C-ud_e,R.,& W!_y,J,1992New d_i_:adormforsoilhorizonsacdhye:'sand Lhez:..v
SoilS-.LrveyM_r.u_.SoilScienceSoc:evyofAn_ca Proceedings,46:._3 ,;,t_,,

Low,-," O:-_"::# Res¢_ok m'---Llower S_k: River, WA. Uz;ub[ished Ph.D.

H,._/ea, L W., Taylcr,: M., McF_dcn, L. D., & R.-hcis, M. C. 1991 CaJcic, gT?sic,
ands_c-ousscilch_-onosequ_c_sinaid _nds_mi_-ideovL'cr,.'nenu,h W. D,
.N'e:_e:ct]_-; .....,.:_.), Oc:'arr_ce, C>,-_r=':eH..,dc,¢.r_ _eces_ of Carborr'te, O>'py-'_

• I-_,-). SeE ScienceSocietyofA.'r.e=c_,
L".c.,Madisen, V_'[

Hoe?or, P.R. L9_2 The Co!umbiaRJverba_aks.Scier,c# 2L5:1_63-I_,_L

Lym_,, R. L. I980 Freshwater bivalve moiluscs _._.dSout._emPla_:au Prehistory.
,'<ow.hwe_:Sc_.ence54:121-135.

McC'ean, E. O. 1952 Sei/_H _d Lira," R:qu_w:ment. Iz A. L. Page CEd.), Me:h_ds c/
S 7 ' "
o, A,-,c,ys:#. Pan 2, Chemical _.dMic_biologic=l Prope_ies, 2r.d Ed. (pp. 199-

22_,). Soii Science Society of Ame:ica. he., Madison, WI.

McDoald, E.V.,& Busac:a,A. I.1992 Late Q_*mm'7 s=ad_'aphy ofloessm t_he
Ch___neledSo.landa_dPalou__regionsofV,'_h/n_oa s',.a:e.Q.u_rerr._ry
Re,earth, 38: 141-156.

Muh_, D.R., Stafford, T.W., Jr., Been, B.. Mahan, $_,t, B'arde_. I., Skipp, G.. sad
Rowland, Z.M.1997a Holoc.-'nc _lian activityinthe Minot dunefield Nor'in
Dakota.Cc._'A_._Jouo'_I of E_r:,hSciences, 34: 14-12-1459.

Muhs, D.R_, Stafford, T.W., Jr., Swineh_.,% J.B.. Cowherd, S.D., Mahan, S.A., Bush.,
C.A., Madole., R.F., _nd Maat. P.M. 1997b Late Holocene eoli= activity ia the
mine:-aIogicaily matur_ Nebraska SandH_]]_. Quaterru:ry Research, 48:162-176

Nor.h Ame_ca_ CoL'_,r-;ssio=on Strati_a.?h_c Nomencla=_w: 1983 North American
stradgmphi¢ code. American As_o¢ia,'ion o/ Pewole'.u_ Geologi#ts Bullet'n, 67:8-"1-
875.

O'Connor, I.E., and Baker, V.R. 1992 Magairades _d L-ripS.cationsof peak discharges
fromglaica/Lake M_ssoula. Geologk:M Society of America BulleHn 10_:267-290.

Rasmussen, JJ. 1971 Soil Survey o/ Bemon County Area. Wa._hington. U.S.
Dep_tme_t of Agrieul 'turn,Soil Conse:'v:mon Se,_,ce, W_.h/ng_onD.C.

ReideI. S.P. and FezhL ICR. I994 Geologic map oft.be Richland hl00.O00 Qua&-aagle,
Washin_on. Division o/Geology ard Earth Resources Open File Report 94-8.
Washington State De_u_nt of Nan:.ralReso_-'c=s. Olympia. WA.

Reineck, H. E., & Singh, I. B. 1980 Depositiom:i sedimentary enviroru_ems, 2nd ed.
Sprizger-Verlag, Berlin.

Rowel1. D.L. I981 Oxidaaort and r=.'tucdon. In D.J. Greenland and M.H.B. Hayes (eds)
The Cherninry of Soil Processes. Jobm Wiley and Sons, Ltd., London.

DOI02653 27



_&_ _, .;_£ • -a. 7 ¸ .. ;.._ .....

Sama-Wojc:,._?d, A.M. 1998 Le.'_: ,."_¢_ (_r_u_,_-y30, 1_98) to EnCz-':._mg Geolow
Br_nch, Wa'e_'ays Ex_,dr'_:t Sta:icn, U.S. A,"my Co_s of Eaginee:s,
Vicksburg, MS.

S=_a-WojcickJ, A. M.. Ch:_npion, D. E, & Davis, J.O. 19_3Holocene vclc_s-, Ln'..he
ccn:e..-nimousUnitedStates_d 'an:_ie.ofs_cicvolc-micash lai,'c:'sk",c_n:=_iauc:
cf la_:-Pleis:_enc aad Holocen: depcsi:.s.In 7. H.E. W_igh: CEd.),Z_s_-
Q'_.e,'t,_r-J _',','{rara'n_.,:.v Of_ C'nft_d S_:e._ (2_' "<")'77")- L'niversic; cf
YJ.rmesot.a,Mi-,aeapolts.

Sod Sc_'ey S'oaff 1994 Keys :o Soil Yc-_an_rn_y(&h :d,). U.S. Govem,,-,en: Pv>:!ng
Office. Was_n_,Qn D.C.

SoL!Survey Skiff i95/, Soi[ Surety MaauaL U,S. Gcve,-?,ment PT,indng Of:_c:.
Wa_>ington D.C.

S:_ferd. T.W., Jr.. Hare. P. E.,Cu,,-,_e.L.. Ju3J..A..I",T.,and Det_mk'ae, D. I99I
Aca:.emmr r'a_oc_'bcn daring at.:.he ,_r'!,ec:_L_r},evd.. lourr_! ofarc;_e_[ogic_
$cignce18:35-72.

V an_ot:, R. L., and M_h_I, O. W. 1992 .m.u-cialproc=sses mad lccat li_cIew
conn-olIing abundance, s_acr_,-'=_,d co_+-',¢sit_onof mussel beds, Proceedb_gs of
the Na:'ar.:l kca&rrry o/ Sc;._:es, U.$. A, 79: 4.103-4107.

Wa'em, M. R. 1992 Pr:ncip_s of C-eoarcha_aZogy: k ,_br:h kmeric_ Perspec::.ve.
Umversiry ofArizona Pr-,,..sa,T,csan.

DOI 02654

28



AJ:_,_.. "DD( A: S_TIGt;L_:_HtC CON-TROL COLU"_L-N DES_ONS

DOI 02655

29



Stratigraphic Column CPP005
(Reco_ed by Gary Nuck_eberry and Michelle Rcss)

° Ill t!I !I11 Very dark yeilcwish _rc,o,'n__._Y cJ2, " "'mc_s,} S_r'C'_"

' claylo&m

:-':'Z:'7-"-"-"-::'7:'.-'Z--['Z'Z'Z"::-"
-Z'-.Z.-.'-Z---zZ."-"--"$.--ZZ2Z2.
:::--::.:--:.-:::-:-..:: .:.::-:--::-.:-
::.v.v.'.':v:::::.':-.'.:':.vv:.':.v.'.
'$."$':'Z'Y/Z-:Z/.:-'Z".":'.-C:':-':.'2":"

Z--:-]-TZC-'--Z'Z".-'[-Z--]--.'-Z-Z.Z((CDark ,grayish_rmwn(2.5Y 4/2, racist,)si;t ',cam

0.5 :----:'-:-.'-Z:.-.'-.'--':T-:-:-.--T-7.-Y-Z-:-.'-:-:-:-

.............. • ....• ..............

.... • ....................... •°.°.,
......... . ........... ° ............

B..... .... ° ........................
• .... • .................. ,•....°•o.,
.......... °•.......•°• ........ •.°.

1.0 Ill
Olive brown (2.5 Y 4/4, moist) fine sandy loam;
few, large olive and o_nge mottles

ii11 Aho_zoo
Krotovina

Pebble
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Stratigraphic Column CPP044
u',e .... ed ty Thcmas Staffc_)

"N

' ' _ -i ." _ - ( -:--'_ -'_-_,-'-:--: "-] " , _- "--w_ ('CY_ "_o ---;"_ c!avey re*,, fiae sa-c:

. ! __rcv,-, (10v=.".2. ,,-_:.,s_,"si',ty vet? fine sere; mas.s;ve _v,,.,,'- I%

._,:.. -'.._-i. ..... ,- -_.!St:., ar.;'c;8:, 1-I .5 -m f,-,__mert_ C.fvet! _arx =rr",,,R : ayey ._ar::1 y'= ¢ .... a ....

•_ : -" " ' -'F_-. • | Oih.e :_w,'. _,," mC S,; =,,,y'.vet,/ ,,r.e SartC; . ,:_, ,,_.q;;

t 1]' '. : "i.. "'-< " ;_'-1";1 _ fir,,,-,,',cSCR ,_qtn e"=me,v,' wea_(, 5 mm suba:gular =lock'/

. _ .. -: -., :..=':- ::_-_:.,.. Cat"< yellow _rcv_.,,(1CY_.._'4, moist) slit/very fine _artC: s.::fl,
": ..... '< ..... "_'; m,as3i',e; s;H ::nte,'t.t !rtcreasesu:wa_ colorat _ase :s .:',ire _,_y

I.:_: -. _.-- :--:;!,':- --.;_i.:,2 (2.-Y.t.'4, mcisQ; _ ram. very fair.t. 4-._% ,,-,c_hn; =y oa:k

_'.'-_.:i:::_'E,.=-i:.. *'_:;_:-. -=_:1%_! yellow :_w_ (13Y,=.4/4, mcis:).

;-::;.--;;;;.-.-;.-:;.-.-:.-.vvv.---.:'."-.'_ -- Clive _wn (2.5Y4J4, mcls*,)=!ayey sitW very fine sand; s:_ to

si;,"I!y fl,rm..;mct':Je:t0% wi'_hd_,',(yellow" ,,.v-,,

,....-.-;:::::;:2-:.-..-:::2.:--::2.'.':.';;: 75-_3 :,,--,,.i_5% _'_.1._cr_ates¢ccuring as .5-1.0 mm :]ameter,
......... o .........................

,8._,¢r8,_S..................................., cyiinOr:cai :o :u:ular c=nc,'_t:cr, s; 83-89 cm, 10-I 2°" - _" "_....................................

.,:.v.-z:::.v.---.':::::.v.'.-::::z.v:.'.': cccurrn_ _ 1-I 1 mm ..d,iameter irregular c:ncret',cns; 89-I,:C, cm,

................................. ..

1.0 '.=.'[".".".=.{::}_":_::'.'_'_'[".'}'[::_::[":':}_":'/--- 2-Y4 c-a_cr_a:eS ¢.,ccurnng as .5-1 mm _lametar r.-ct ca-sis

:':'.".'{--']---'.'.'-@}.'---'['}:{'1-'."]'{{{{{6 Oi_e _rown (2.5Y4,;4,moil) sil_ ve_ fine :o finesand, r"rt.
vzz:::::::.-::z::.-:.v::::.'.-:::.;'::, mass_ve :eos fine -owa_; siIty very fineto fir.esa,.'_=at ',op;

".;-:::;::.':.v-;,':-:.-;:;:::::::.'--::1C,-15%darkyellowish_r=wn {IOYR4./4.moist)mct'Jir.g.
....................................
..................................
............................... ..o.

-:-Z-I:."=-I-.:--=-.I-.Z.X-.X=='.==TZ-:-'F='=] cliv__wn :_..sY4,'_,-cist)::ayeysiI,'yve:,vfinesa,_e:s=_,

T--".f--'--:.'-:-:':':':T=.if-".:--".iij ......
................................... e_r_me_y wea,,t,suDar.guiat _lcck" t strJc:'Jm, wlI_ --, r. _.

[.'.__.'.'...v.{-v...v..'...'.}}[.[.'._.[_.'.-..'.}-{{{{.[C_am,,eter,fai:'rt, cvoTClc,l,_onate.

sc_, e_,-_,,eiy w_ax.. 3 mm angular block 7 to massive

1.5 _ _:_.v:Tv:.:TX.:v.:.v.:x.X.:---_.X{< - =t,.,=._r..

,.---:.-..:..--•....:.:.-7z:-:-.-:--:::-.
v....;.-.-c-.-:..c-.--..;v:-;::,::::;-::-.. O_rk _,'_yis," brown (2.5Y4,'2. moist)c!ayey very fl,"e san=:sti_,'t.'Jy
'::-:-X:-Z--.'---Z-Z-7-:----<-?.".'::.".'--"---t_r_,m_;v_.
'.'.'-7--.'-.'.:':.':.'::.'::-:f.':--::z:TfT.

IIIII Aho z°I
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Strati raphic.Column CPP054
(_ecer,.ed by Gat'y Huckle_em,t)

0 , :_..i ....[ :" " : :i Veryfine sand._a__ravis_..brown (2.5Y3,,2, moist) rca,,-,y

fine, white (2.5Y8/2, moist) mcttJes; common, m.._,.,,,,=.",,,--.
irregular carbonate¢oncretioP,s.

• ....... • ...................... =°..

................................... i (2 t)

".='=&'=="==.'======_'o-*=='=.=-==o_
.... iiiii ............ i I II i .........

................ IIII1 ........ t11111

I ....... I ...... I ..... I II II I IIIIIII1_

--'OZ22L'&'&'&'A'*A--'::OL*&',222&'SZ "

.................................... Olive brown (2 5Y4/4, mei_t) _ilt loam; few, re.,'/=======================================
".=-'-==-:==---':==.:v'.::-.:==:-'=.:-:.:fine, white 5Y&/2, mois mo_les.•=2 "22='=2 *722o==2-22222-2.o==-22222 .
"='=o":'&:" "="=ZL-z==:.===_.2-oST=&_
......o... ...... ....°. ........... °.
............................. o .....

".-"=."°,-'&°A'=&'=o',.'='.'.';.'.°=:=°=I.12o'."o'.':
1 ._ "°°°'*°'_ ........... _. ........ ...o.o.=. ............ o..................

....... °-o ...... • .... • ........ I°o.°

.... • =o=.° ........... ° ........ •.°..
......... .°°.°°°.°°°l ........ _°°.°,
.... =°-°- ............ Ill°°o°°*.°°.o

.• ...... ° ............ i°=.°=°°o. ....
................ .°=== ........ • .....
• °°°•.°o.°°• ......... • .......... °••
o.• ......... • ....... . ........ ..o°..
.... .°o°• ..........................
............ .°=°•.oo• ..............
........ . ............ . .............
............ • ....... • ........ ° .....
.... • °o°. ............ • ........ o.°.o
......... . ...... •°°.• ........ • .....
".'=.'2=%'.-22=2=-222=2='22='=&='=o\-=o-=-

.....................=-==:==-:=========-===w-=:=-=:====-=.............. Oliv_ brown (2 5Y4/4 moist) loamy fine sand................ .o.=• ........ .°°.°, o i o
, .................... . ........ •.•°°
.............. • ..... • ........ •.o.o,
........ ° ............ . .............
................ °°=.• ..............

.... .°°.o ............ • ...... ..°.°°°
................ °=oo° ........ . .....
"-=-'.=-;;-;;'&::::;=%;;:;-=;===;:;=:

• .°°o°°°o ............ o°.=• .........

,°==_ ..............................

DO! 02658



Stratigraphic Column CPP080
(_ec_rded by Gary HuckJebem/a_,dDavid Johnson)

o ' '" i i!_if
- :f , _.=

Olive brown (2.5YR4/4,mci_) loamy fine sand; few, fine,
0,5 wh_e (2.5Y&'2,moist} mo_Jes(tephra) 20-30 cm be!cwsuff,ac_.

Itlll Aho zoo
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Stratigraphic Column CPP093
(Recorded by Gary Huckleberry and DavidJc_,nscn)

0

• _ Very Ca,i<_raytsh brcw_ (2.5Y3/2, moist) lcamy f:r'.esa_d.

• . i I Olivebrswn _ "'

: Olive _rcv,'n(2.SY4Y'4,racist) sandyicam;ma_y,
medium, ,"' -_r,'-e=ula,white (2.5Y 8/2, moist) mc,"t,[es

0.5 (tephr_) 3C_38cm beicw surface.

"7

/ (2 ')

".:'::::.'.'::.---v:.-'.'..'.:'.v:v':.--':
"'2.'2.',22-''.':.".'.'.'."'2".":".-.-.%"\ ".

................................... Clive brcwn SY4' mcis silt Icam.

J"22 °"_-222z - ".-,"-ZZ.'2.'222.'Z.:L- -Z.-,:.-"

...................................

...................................

...................................

..°°..°.°.o, ................... °°o.

...................................

10 ...................................

................................... Olive brown (2 5Y4/4 moist) sandy Icam.................................... t -

...................................

................................ ..°
• .... o................. ..... ........

..................................
...................................

.............................. • •.°°
...................................

• •• ................................

,.. ........................... ..°.°
...................................
..... °o•° ..........................

°°.•. .... , ...................... ...
• ................... • ..... ..°o.....

1.5 m

llll t Ahor,zoo]
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Stratigraphic Column CPP166
(,mecor,.e_ layGary Huck,eber, y)

0

i ;i t
' 2 5_,:.;7 Olive _rown _'__v,,_ . ,, • .. •t_-...... , mc_s,, Icamy fine sa,':d; s,_.gr.t
• ."_[_,-: -:'_-2:_. effervescence.

• . ,": • ; ::-__:- _ few flecka of sheil

• .:-- '._."-:- Olive br_wr_ (2.5Y-*,'_, moist) loamy firt.e san_; v=-,.5 I,.:&-[:.7:}_:. sjighteffer¢escence.
. :. " effervescence.

;-5555555555555555555555::5555555555Olive brown (2.5Y4/4, moist) silt loam with few,
::::::::::::::::::::::::::::::::::::-::::::::::::::::::white (2.5Y&2, moist) mot'ties; common, me_{um ta
7-.7-.X-7:.:--7--:--?7-v.-.:-:-:-..'{-.:.,.:large, irregular ccncreticr.s; slight effervescer'.ce.

_:'----':":":7"..:'.".'-:::-----7.:.v.":":--
• .............................. •..o

• white (2.5Y8/2, moist) mottles; sIight effervescence.

• .............. • ....... . ........ •°°

................................... Olive brown " ' " •;::::::::.'-'.--':.::'-::-::.::':.'.:-::':: t2-5Y 4,4, roots,) silt loam with

c_atings on pe,'Jfaces; vet'/slight effervescer, ee.
1.5 m :-:-:--:--:--7-::.-.'-:--:-v."--:-:-:-'_.:::-:----

............... ° ...... •° ..... ° .....
• ................ • ............... o.
• .............. • ....... • ....... •,°°
............... • ............ •°°°.°.

• .............. o...................

• .............. , .... .°o_ ....... °°•°
• ....... • .............. • ....... °o°°
....... ° ...........................

• .............................. °°..

................................... _ Three flakes recovered from base o_calumet
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¢-,id, kS:g i_'2k _f_i:75L_5 OF,: CZLSSEk =z_£ 2_

Stratigraphic Column -.CPP200
.--.ecs,":edby Gaff Huckleb.er:"I and.David Jchnscn)

0 - i,iJ ':--!<'_k_'_j.: V_._'"'4 ,. ;_,y ,.a"k _r_y s,,_-rswnr,v._,._nc_.,/.:._,,,.'^ "","_" me,st) lea.--,y fi,-.e

.-2: .. .I_.Y ;t

:,:.- ._. _-:.... w., ,,..: f.,,..,, moist) :carny fiae sar,c.;s -_-_• ,_, u

-_--.'_-':ra'r_Z':_!_: (Shell midd.ene£en_s > 2 m tc the east)
o.s

., . (__,_-1 _,_8_)

::::::-::-:.._::::::::::::-::-:::::::::::..::_q'=
--'--_:-_:[-'.'['_:[[:-'.:.['[-'.'.'.':[[:::}'.'-*.{[_:_[_[_2_[_Olive _rowP, (2._,'4, moist) silt loam with csmmcr,,

"::'.::'-::':':'.::':'.::'.--::'.::'.:-:':'.::::.::':'?:72medium to coarse, irregular white (2.,Ye,2, racist)
:::::::[:ZT:[T:::::[::::':::::::: mo_les; moderate, medium, angular block',,' .... , -.................................... S,, .c..re,

"-:':':55;:-:/:-_.[-.::_:.'.'.Y__---_£=2_C££2Slighteffer,_escence.
.'.'.'.'.'.':.-'.'.':-:ZZ.'.':.'.L'2.'.'.'.'.'Z:.'Z22L

1,0 ::2:ZSZ-'2-:.'ZSZ.'.'.'tS.'Ztt-g222222ZZ2

_! I Olive brown (2.54/4, moist) siIt Icam wffh csmmsn,

fine, irregular white (2.5Y8/2, moist) me,:.s, no

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::st_'_Je;noeffe_,,es:en:_.
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
.................. ° ...... . .........

..... • .......... ......oo°,...** ....
'.'_C.%'o:2.'2::2o'2-.'2.'::.'o':.'.'.'.".'2.'22224

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::Oli,zebrown (2.54/4, meist) silt loam; no str.;cture; ,-,r_
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::o_e_ve_:en:e.

_.s m :-_:-:-----::--_::::--_--.:------.:::-.:-:-:::-:

":-:"-":"--'"-'"::::-:"-- tilt:::::::::::::::::::::::::::::::::::::::::: A horizon

Krotovina

_,_.._-_-_ Shell midden
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Stratigraphic Column CPP233
(Recsrded by wary Huckleberry and David Jc,hnssr',)

:;I.:i!i: I,_:" l.. /:!}:ii_J 1I :-[_t::;I. _a_b_w_<_O,Y_3/a,_o_s_)'_,esandy_.
° . ,

m¢,s ¢

OINe brsw_ (2.5Y4/4, "_fine loamy sa,'tc.
e

0,5 I

•1,1 -. .... _-_,,_.,. _:_
•..-_• .:%. " :'--" ":.-_;_".s>:s Light olive to olive brown (2.5Y4.5/4, moist) f[_e Tca_my
. :..... : _ . .-.:... _x;,,cr.:: sand; few, medium to late, irregular csr, cret_cns; slight

;2_ '::ik/.' :':.':._L--.-,;:]Z;-_d___.;_effervescence.

........................... • ......

1,0 >Z'-"-'-.'-'."-'-'-'-:':"--'-'.'---'-":".':-:-'-'-v Lightoliveto olivebrown(2.5Y4.5/4, moist)silt !sam;
..'-:---Z==-}}.'-.'-.'-:-:-Z-}.'-.:7--.'-.'-:-}.'-Z':2common,mediumto large,irregularconcretions;

:h--:_-/X/.--:2X/::-/-:::::::-::/:::::::::."-_
"_.'..'/.'Z.'Z,%%%%%"- %%%'.-.%""- %°Z/2°_/

.c=z=.-===:c:=..:=:==.:.:::.-.-=:=:==.:.
%*.'.'.7.'ZZ,'o%%'.'.%%'Z.%%'2.'2_.%*2_Z_222._'
"Z.'-%%'o'-'2_-'.'2/.'2.'.%'Z.%'.'."•'Z_2Z_2.%'

:+[{-.'-.'--.'-Z-C{-.'.}:--.'-T'-Z--:£({(£_{:: Olive brown (2.5Y4t4, moi silty clay [cam.• ................ o...............

........... o ..... °.°.o....o......°

':-:::::':::::::::::::::::::::::::::::: A horizon
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Stratigraphic Column CPP296
Reccrde_ by _a,"/Huckle_em/, Robson Bcnnichsen, and ucn_:d V',yscck_)

0

!

.=:2"L=:::::ZZo:=::222==L='L'ZL,== "

I .................................

===================================
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::ar_wn(_o¥,=,.=,,'3,mc_st)s_ltloam.

0.2
:::;.:--;::::;;--::-::::;;;;::2:---;::::-:::-::::."-

:::::::::::::::::::::::::::::::::::::::::::::::::::::::

'.'.'::::2::::2:::2:='2222.'2222::22=%\

:::::::::::::::::::::::::::::::::: Dark grayish brown o _ _".................................. (_..,Y4, z, moist) silt lc_m _,_h
:::'.[::'::::::::]":[::::[[::::-[[-::::-:::'::::'.:[::[}':::'::[:common, medium to coarse, Irregular (tubular a_d
•:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-.'=':-:-:-:-:-:-:-'::-:-:-::::='.:dendritic) concretions.
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
.................................. I

............. .o ...... o..o .........

L==wv.======w.==www==.w Dark grayish brown (2.5Y4/2, moist) silt loam with
1,0 ,:.:==:==:-}Z='-:=:--:::-}}-=}:==:-Z.}}}}}Zfew,medium tocoarse,Irregular (tubular and':::Z:::.'.'.':::Z:::.;':::P:::==:Z:.':.

::::::::::::::::::::::::::::::::::::::::::::::::::::::::: dendritic) concretions.
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: _

"=2::222::2222222222:22:222222222" 1

':-==:-==:':':-:='-:-:==:-:-:--:.:-:--:.:£-:E£E££
::::::::::::::::::::::::::::::::::::
::::::::::::::::::::::::::::::::::::: Dark grayish brown (2.5Y412,moist) slit loam (!ess
.:.=.-==:='='-.'-:-'-.:-.:..'-:.:.-==:=:.:-:--.'-({_clay than above) with few, medium to coarse, [rrecu:[ar
:':':':==.":':':==:{':-=.'-:':'::::':{{(({{{({({"(tubularand dendritic)concretions..................... o° ............

".,=2:2:2.="22:222L="2:'222=='2:.'222.

_._m :_:--::::--::---:::::::::::::::::--:--::::
'.='22:222L'::222.'222:2:222 :::.':L= °.

Krotovina
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Stratigraphic Column CPP334
bqeccrded by T'ncmas Stafford)

0
if i _.,,.._,, . ,,.,, m_J_ mc_st) silb¢ vet/fire to ':re

s ..... u,_, soft; _rrecular "i_" ..... -,0[ :_T_ . sat.d; mass;re "," ,,-".... _ .......
• ._ - . )Z'-'.-:. _ase,

: : -- - -',:- : :" :,ti_- Pinkish gr_y _-_=v=='_ mcis-t} *o '" _"
-_ _tg,.t _r"wn:_:_:,: :-__:::::_;'i (10YRa/2, "foist) volcanic ash; massive • ,..... =.S,PJ_., _,
,_.)*._,_,f,_,:_f:.fof:.f_t-f.t,":.f; mcderate]v _" ,,4 , ,. ,, ,,., ,_ -.................. •,--,..,..,. -- , ,,a,. but ,c,..a,lz s,.,,, ,,.,hard; _ctur'-ao---_

..... _- *- 4-_, is hard/to very hard ',,,'i:_,.. °.._.,.._... %. ,..,%¢..,..o_-_,-.._

,-i,3..3...... ......... . .... .. ,.. ,,.°,...

:-Z'Z-::-Z-.'--:-Y-Z-Z-E-:-:-:-.'--E-Z-Z'-Z-__ ........... _ _"_'_ .........._ ".'.'.'.'.'.".L'.L'.°.°"."".';." ".°".'.-.--.-.-.---2."o--..I . . .
O.u E'.v.'.v.v.-.'.-...-.-.-.-.-.-.v...v.:-.-.-.-.-:::.-:,.:L:gr, t olive _'rcwn,(2.5Y_/4, racist) siR; hard tc veny _ard

".'.'.'.'.'.'.'.:'.'.'.°.-.'.'2.'.-'.--,;..--.--...2-2-.-.I

!.:.:.:.:.:.:.:.:.:._:.:.:.:.E.E.:..::.:.:.:..:....:.:_....7_! with wed,(, 2ram thick X 1C,mm Icngp_a_ str, ct-ra.
k 4,,, ,.it

".'o'.'.'°'o'.'.'.°.-o'.'.'.'.'.'.°.°.'.°.o.°.°.-o*o-o" °.-.'o-o-o-o _ • "" , ,................................... Ca brown _._Ym,.,,.3,moist) c!avey silt; sc,fi, ve,-v
:-:-:-:-:--:-:-:-:-:-:-:-:-]:-:-:-:-:-:-:-.'--:-:-:-:--:-:--.'.:.:.:-- -'\wea_<5 mm a.n_,ularblock',' strucwu with no ca_cnate
i[:_[_[[:]:E[::[][[[[-[[[][[[::[[[['-:::'-:]_[[[[}'.--[[[['_in up._er _a,1 and grading down to 81¢ faint, irragular,
[:Z'.ZZ[Z['_'-[Z[Z."-ZZ[['.[Z[7----[7-(ZZ[[.-'.Z[Z[[]ZZZ[[_".. = 1-2 mm diameter ana.stomosing light gray ca=chafe;
"YZ.Z-Z-YZ.Z--Y:Y:Z.Z--:--Z-YZ-Z.Z."locally veryna_; 5%, .5 mm root voids.

.'..'.':.':.'--'.'.'::::.°.:'----:.'.'.--'.::'-::'_ _Brswn (1,IYRS/3, moist) silt; soft, with faint, t-2%,

1.0 ca_onate developed around root molds............................... o....
..................... . ...... . ......

............................... o...

.............................. . ....

,-• -- --.-.---;.-.- -.--Z -.-.°2- - -- -- -.LL%ZL%I

.'.'.-7-.'.:-.'.-.'.-.--.-:.-:.-.-.---:.:-.:-.-:-'.-.: Dark brown (10YR4/3, moist) :'".................................... S,L soft,
'.-vz.-'.--':z.--z.'.-'.'.'.'-.-z.-':.':-:--z:: massive stnJcture................................. ..°

................................. ,.

...................... °.............

1.S m .-.'-Z-:-Z-:-:-'.--:-.-Z-:-:-Z-Z-Y---Y.-'.-.'-.'-.'---

................................... I A horizon

................................ oo.

................................ ...

_.-°-.-.-.-.-.°.-.-.-.--.-.-.-.-.-.-.-.-.-.°.--.-.-- -- --.¥ •

Krotovina

Tephra

DOI 02667



A2Fc--\'DD(B: SED_Nq' CORE DES_IONS

DO[02668



Core CPC044
,=1

(_eccr,.,ed hy Gary Huck_eber,"y, Melanie Bedell, Jonathan Meyers, and Jeffrey _asic',

0 1 G_'ylsh__,, ,,br°wn (1QY=.S'2,moist) fine san_ a.ndda_ _."_yis_ br_w_ t" 3y._4,'?.,
.... _ Coa_a senti a,_cl)ew g,_m.les; many g_nules o=mpcsaC ct < 1 mm t:;"._lar

ca,':.cmataccnc."_Ccr.s;also !ew r_un=e_ vcican;c a,,'_ quay'2. _' "..-, '

mm am_er _las3 s.he_.

._rswn tO=ark _'rcwn ",_ fro43, moist) silt ',cam; cruee fl,-,in£,." ,4k'

0,_ I 0atX _rown('3vR__, , _, moist) s!lt [cam; more re"/fine sane t,hana=:we

I Dark brown to b_wn (10YP.3.N'3,moist)silt Ice,n; amount of fine', _ecrea'_e:s

upwa_.
)

1,0 ] Dark brown (10YR&,'3,moist) loamy fine sand.

Dark brown (10YR3J3, m¢i_) slit loam.

1.5 r'r'l I a_t',;pt (< Sram) _anta_
g,'_._uaJ(> 5 ram) c=ntact
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Core CPC054
('_ecorded by Gary HucPJeberry,Amy Lawrence, John Pouley, and Mathew Van Pe;_)

0 , , _,/ Coarse sand wit,_few ;ra,'_uiesof ca_onate _r, cret:.or,s.

] C:.:a'/4s__.'_w_ (10V_.5,'Z,moist) fine sanci anC¢a.'t<._ra.y[sh _wn ('_CY_4.'2.

J mc_) ve,'y fine sane; planar to k_w-a,'_le¢':.r'ss_edCed ;ami=ae.

I Ca,'k ;:zyh_,h_'--_,n z_ -_v4,,_ m,c{_) sit_Iozm; more fines than _e!cw.

[ Dam _r_wn (10Y_3./3. moist.)silt loam; more vary .'t,ne sane.tt'a3 a:cve.0.5 d

t _a."K_r_wn to _wn (lOYR3.5_3,mcis:) ',ilt k:am; more fines than_e!cw.

1.0 Da_ bcwn (1;Y'P,3/3. tools:) sltt loam; more very fine sand than a,hove.

i Dark #town (10YA3_. moist) fine sand.

Oark brown (lOY'A3/3, moist) s_ltloam.

1.5
Oar_brown ',oDream 0YFI4,,'3, fine ,sa_,cL(1 moist)

C_rk brown (lOY'R3z'3,moist) ¢JIt_am.

_ (10YR4Z3,mo_) very fine sa_d.
DaY<brown _rown

Oark brown (1_YR3/'3, moist) slit loam.

brown to (10YR4,r3,moist,)very fine sand.
Dark brown

, _ Oark brown (10_R,3/3, mc_st),_lt _oam.; _J D&"kbrown to brwWn(10YR4,'3, moLst)very fine san_.2.0 m

gradual (>5 ram)¢_nt_ct
i

DOI 02670



Core CPC060
(Reco_ed by Gar t Huckleberry, LeeAnP,a Gould, K]ra Prosier, and Sarah VanGaldeP,;

0

C,a_ b_w't_, '1 ''-'_'_ it e=_la, ,..,=c<3.m_st u'r m..v., moist) ._lt loam; few, 1-7 ram. " " "' "_'-' _ '
¢-_.mct'st_cns;_mmcrt., vet*/fine, 3-6 mm !or_ modem mc2ets.

-- _ Darx _mwn (1GYR3;3, moist) _;b,loam; few, very fine, 3-6 mm icng mcc_r,_

0.5 d rootlet.i

Dar_yeflowishbr_wn(I 3YR3;3,moist)silt loam(morec_ay).

"_ Da_ yellowishbrown(10YR3/3,moist)silt Icam.

_ -] Darkgrayishbrown(10"t'R4,_,moist)silt _&m (morec!ay).
q

I Da_ gr_ytshDrown(10YR4,_..moist)silt loam.1 .0
J

l Darkyellc_ishbr_wn(10YR_J4,moist)silt loam(more_ay).

DarkDrownto brown(IOYR4.t3,meLst)silt }cam(mornc_ay).

1,5 m

_rum (<5 ram)cmrrmct. I
gmduaJ(> 5 ram)_ntact
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Soil Profile K.M1

Location: Benton CounW, WA; Coiu.mbia Fiver shoreiazd_ m T'gN, R.7.gE, SW 1/4, SW
l/a, S¢¢:ic_ 27, _ght baak of the t/re: be.'_e.'_ ._.2,es33 1.5aad 332; a.k.a.
K_,'mewick Man loc_rf.

Physiogra>hicPosidon:A/lu',/alm.."r-ac=alongtheCoi'umbiaRive.
"/ccc_'a_hy: L¢','¢_'._i_< .3% slc_,x:
D,-aina=_: I=2g,"47• v_gable; in Fhces e-,ocrlydr'mine&
Vege,.at/on: S4lLr sO,, assayed _ass_.
F._ntmamda/:Fm=-t=xt.m:#. _u_i'urncap_",by¢c[imsm,-.Es.
Sampledby:G_-yHuck/ebc.-r/,Miche!leRoss,[Mcembcrt-*,1997.
R-.ma_ks:6.7m ucsz'e,._'nfroms_--_zphicco[u:__nCPP-296.2Bkq2hod2on is;o.,"dy

¢_mezmd (du._pa.':?), Colors _ for moiszconditions.

A 0-8 cm. V¢:7 dm-k_'ayish brown (10YR 3FI) loamy 5..._ _.-.d; weak, me/imp,.
subaa_-'i_ _lock7 s_z,ac.'no-e;ve:7 _doic (moist), not sticky and sUghdy _izsdc
(we:); slighdy effe.,'vesc.,-m;oleo:, smoot._ bound.x,7.

Bkl 8-27 c_. _raw_ to da.,-kbrown (10YR 4,3) loa_'nyfree _sand.m_siv¢; ve:'y
_able (moist), not sticky azdsIlg.hdy pla_tio (wet); slightly effe_'es-'em; g"mduz.l
smooth bouzda.-y.

2Bkq2 27-35 era. OLivebrow= (2.5Y 4/4) silt loam; moder_e, f;me, ?la.':ysT'4cr,,a-*;ve:'y
firm,,(moist), not stick7 and sli#tly plast2c (wet); slighdy effe,,'vescsnt; few, fair.'.,
waxy cu_t2m._ot_?ed fac_; clear smooth bctmdzry.

7.Bk3 35-57 ore. Olive brown (2.5¥ 4/4) silt loa_" weak, me,iium, a_uaar blocky
s_"u¢'turn; friable (roots0, stick}' a.,adplastic (wet); sli*dadyeffervescent'; gradual
smooth boundary..

2Bk-* 57-l t0+ cm. Otive brown (2..5Y 414) slit loam wit,",corn.mort, medium, disr.incL
white (252" g_.) mot'des; massive; friable (moist), sticky and plastic (wet);
slighdy effe:-vescem.
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Soil ProfileKM2

Locadcr.: Be=ton Ccua_z', WA; Columbia Rive= shamlaads m T._N, R.29E. Sw I/4. SW
I/4, Section 27, fight ba.".kof the rive.- be:wean _JJes 331.5aad 332; a.k.a.
K:r,newickMa.'_I_,.

Ph,ysic_aFi'/¢ Posi_cn: A2!u_al te,,-waecalong_c Coiu._bia _v_-,.
To,_c_a?hy: L..'ve! _ < .3% slo_
Dread.age: P2g_'i?' vz.dable: in piac.._ tx:crly &_i,ed.
V=gecadan: SaF= sF., aascr'_dgrasses.
Pa,mnt ma_a.l: F=.--:ex,'ar=d alluvium c_:x:d by _m s--.',.ds.
Sampled by: Ga."yHuc?d-_N:..':y,Dave 7ohn_ot_Dec_: 14, 1997.
R:m_ks: Cotncidea wtuh s_-ui_"a=,hic colu."m_CPP-233. Color's a.'= fer mats: c_ndidons.

A 0-5 :m. Dark'hr_,_,'_(IOYR 3/'3) fine Ioa-a) sa=& weak. F_:. g"a_ulzr sm::v::._:
lots: :ov_.w ffiahte (mois:), nots,_c_ and stight!y plas:ic (-_'e:); .,cneffe.'v=_=-.a:;
_radu£,sm_r.h boundary.

Bk! 5-59 am. OUr: _own (2.5Y 4/4) _,ne loa.-ny sand: ma_ive: very fEabie (moil:),
nat stick' m'.ds_ghr2y plas_c (we'.); slig_dy effe.'-ves_=t; =o-zdualsmoc_
bcun&-'y.

B kq2 59-79era.L£ghtolivebrow_ to olive_o,.va(2.5Y_aJ4)sandyloam;m_sive;
f:iable (maise), scic_ and plastic (wet); slightly effe_e_c:emt: few, me.urn to
Ia.rg-.i.n_.gubz conc_dorm that sIig.htly effewe._m;gradu_ smooth be ,_dary.

2Bkq3 79-!25 am. Light oIiv: brow_ to oIive bt_w'a (2.5Y 5-4/e.) sandyloam: weak,
medium, ang'dar blocky st,n:e=,_r=;finn (moist), sdek-y and tzlasdc (we,.); slig_zdy
effe_e_:ent; ¢ormmo_ medium to large, _ar con,cm."£onsthat effervesce
slightly; few, fa_a,.,waxy c_tans on pea faces; gradual smooth boundary.

2C I2g 1&3+am. Olive browa (2.5Y 5/4) xandy clay loam; massive; f=iabI= (mois0.
ve.-y,s:!c_and YeWplasma (w_:); ncraeffe:'ve.scent.
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Soil Profile K.M3

L_a_n: Benton Ce_,_', WA: Col'_"',_ia _ve.," shcr_!_ ia T9N. R.Z9E, S'w I;4, Sw
i/a., Section 2"7,hgkt ba.,:.kof r.,h,"fly-.- beg'e: z mLle.s331.5 and 332: a_k.a.
K_:'mewick M_'_ ioca2_it'y.

Phvsiogza.77_¢ Posificr.: A2uvia2 u:,.--'a:eadcng_e Colt:robin R.Ner.
Tcpc_4_i'.y: Lev-.! wiu_,< .5% slc_
DraL-.ag:.: _g_y vaEa_'.e; m p!_ces pocf.y d,-_'_e_
Vegetation: Sci_ s_., _se, r'ad gasses.
Pz,m..:tma:e._±: Fine-_x.'u.-_ a.2u'd,.:,,nca..-'r,acd _y eo/.ia,,:sands.
Sat'apical by: Oa,"y Euck_ebe.'r/, Dave3o_msen, Dianna Georgina, D=a"m'ce" 15, 1997.
:2,::=a.-.'_:Coincides w-,.._,sLa"a__gaF?'dcc,o['::._'-.zC'?,F_3. B'_ car._ainsmwork-d Ma.r.ama

t=pt',r_ Colc_ a_mformoist c:_diricr,a.

A 0-_ cm. V::-y dark grayish brawn (2.5Y 3;2) ,_meloamy sand: weak. =,a_=-... m
czar's=. _-ar,_= s='::r&_; v=."7 _able(mcis:), not stick; a..',.d:o_ plastic (we:):
noneffe:'vescezt; _._,':_u_,s='aac_ honda.,,"/.

Bkl 9-30 cm. Olive brown (2.5Y _,/4) fin= loamy sand; weak, me_'n.%'r,ang_a-
block-,"smacr_:; ve:-y_abic (moist), s',ightly sticky and sl2ghdy pi_dc (we:);
sag_._ye_'_'wescent: clear,.amo_t,_boundary,

Bk.2 30.,--43c._ Olive L',mwn(2.5Y -Va) sSt loam with common, pmmiv.,-'-atw._w.
(2.5Y gi2) morfl-s; massive; ve:'y _abie (moisz), slightly sfide/and sligSfiy
F:las'/c (we:); sE.ghtiyeffe,"vesc=t; abr,'pt smooth boundary. _,

2Bk3 43-75 cm. Olive 1:town (2.5Y 4'4) san:loam; weak. me,urn: angalar blocky
swac,"c.:'=;friable (moist), sligb,fiy sticky azd _lastic (wet); slighdy effe:'vcsc:::;
c!e_r, smo_rk bo_daty.

2Bk¢ 75-140 ca,. Olive brown (25Y 4/4) sandy Ica.._ massive; friable (moist),
stighdy stickyandslightly plasdc(wet); slightly effe_esc_-'uaL
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