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!)llV1U'1~1:. we :-J(l\ (' discussed thc value O!· completing n hio;toInorphoInctric analysIs of a 
lib trl)gmcnt In order to retine the age detennination of Kennewick Man. I consider this 
1111 C':'~(:J1tlal, (inal pie,:e lifintcmnatioll in the plaintiffs' analysi:, of this skeleton. Age 
cstllTlates vary among the different SCientists, both government and plaintiff Based on 
cUflsullatioIl will! Dr. Sam Stout. who will conduct this study, I believe that this analysis 
will provldc ,lII independent line of evidence that will heavily intluence our final 
aSSeSSll1ellt or Kennewick Man's age. 

r am in the process of collecting research reports completed by the plaintiff study team 
members. Ten drafts have been submitted to me, and seven to nine manuscripts arc to be 
sul~lTlitted. [ have stepped up my call to receive the remaining manuscripts to ensure that 
they arc in hanel sholily. From my perspective, the information to be obtained from Sam 
St(·ut is essentIal, and will enable completion of my component of the Kennewick Study. 
Follo\vmg receipt of the sample requested below for analysis, and by summer 200l), I will 
t(ll"Vvard copies of all manuscripts received that havc becn completed by the scientists' 
o;tudy (C"Ill. 

I'll!:; icttlT requests permiSSion to p(:rfonn a histological analysis on a rib bone fragment 
from tile I(ennc'w[ck';keleton The objective is to provide an independent estimation pf 
rJlt' age at deatl! Cor thiS llld"icluai. The analysis involves consideration of several 
histolllorphomctric, or quantitative illstoillorphological, v~lriables that will assist in the 
,lg(.' ck'lcnnIllat,OI1 of thIs individuaL Age Indicators uSing thiS method include counting 
the number of :;ecnndary osteons and osteon fragment::; vcrsus primary bone and the size 
of tile ()stCCll1<:, which deere;lsc with age. 

rile lllorpho logi ca I characteristics of the skeleton I cad to different supposi tions about 
KCIlIll:wick M,~n' sage Zlt death . .I ames Chatters provided two estimates of age based on 
thc:-.e charactt:ristics of the skeleton. Chatters (2000) estimated the age at death of the 
KenneWick man at 35 to 45 years while Chatters (2001) estimated death at 40 to 55 years. 
Pc)\\ell and Rosc (1999) suggest an age at death of 45 to 50 years based on the 
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lTl\llpho!ogv of the puhic hOlies. The ilistulllolphological analysis could define his age to 
~I higher ckgree of cntainty. 

Ihc :tn,tly.,is \\'ould require obta!l1ing a small rib fragment from the skeleton. A sample 
iippn1\irnately I to 2 cm in length that includes the complete cross-section orthe bone is 
necessary. Ideally the sample should be from rib nunhber 6, but any rib other than 1, 11, 
or 12 would also be acceptable. It is important thM the sample is taken fi'om the middle 
third or the shaft. Should it happen that lib preservation makes this impossible the 
rnidshaft of a clavicle could be used. However, during our inventory of the skeleton, we 
Identified three rib fragments that could serve this purpose and these were photographed 
in preparaticlO for this work: right sixth rib (97.1. 12d( 1 0»; left sixth rib (97.1. 12f( II »); lef 
fifth rib (97.LI2c(4». The analytical process would be minimally invasive and the 
remaining bone sections would be returned so that they can be reassociated with the 
rl~mai I1S. 

[he following ckscrihcs in detail the process through which the sample would De tested. 
The lih silmple will bl: vacuum cmbedded in a plastiq: resin to maintain its integrity 
dUrIng the processing to make thin scctions for histol;ogical analysis. Several transverse 
waters with parallcl surfaces and approximately 1 - 2 mm in thickness arc removed using 
a Buchler Isomct Petrographic S,lW. The sectiollS arc then ground to a final thickness of 
apPI'O\irnately SO - IO() micromcters, and mounted ami cover slipped j()r histological 
(lIl(l] \'Sl s. 

\H:,:nIODS 

\ ;\ R [AI3I.ES. The histological unalysis involves determining the following 
lhtll!1l0rphOII1 ein c (quanti tati 'Ie h istomorphological) variabl es. 

I. INTACT OSTEON DENSITY eN.On) in #/mm2, the total number of osteons per unit 
area (Sa,Ar) that have their Haversian canal perimeters intact or unremodeled. Half or 
more of an ostcon's area must fall within the Merz grid to he counted, 

The entire cross section of a rib is read in a checkerboard pattern. 

2. FRAG7\1E"t\;TARY OSTEON DENSITY (N.On.Fg) in i'I/mm2, the total number of 
usteons pCI' unit area (Sa.Ar) that lack (I Haversian canal or for which the perimeters of 
their l-laver~ian canals, if present, have b(~en remodeled by subsequent generations of 
osteons. H,df ur Illore of the fragmentary osteon must fall within the Merz grid to be 
l'i)lillkli . 

., ,\[CA1\ OS I EONAL CROSS-SECTIONAL AREA (On.Ar) in m1l1 2, the average area 
uf hone contained within the cement lInes of structurally complete osteons for each ri:) 
sp('cil11el1. Ostcons arc Cl'llsidcreci to be srructur(Illy complete if their reversal lines were 
IIIUICr. CUlllpiele usteuns with HaverSian canals that dc:viated significantly from circular 
\\ crc e\cludcd Mcan :tre,l IS calcu1atl'd <:\:) the averag4' cross-sectiunal area of a rnmirnul1l 
ut _:~ complete (lstCOI1S PC) cross-section. 



4. OSTEON POPULATION DENSITY (OPo) in #/mm2, the sum ofN.On and N.On.Fg. 
OPD =cc N.On ..;.. N.On.Fg 

5. TOTAL SlrBP[RJOSTEAL AREA (Tt.At"), total cross-sectional area or the area under 
tht subperiostcull1 including the ll1arro\v cavity, or endosteal area. 

6. ('ORIICAL AREA (CLAr). the amount of cortica.l bone in a cross-section of bone 
c\:.c Iud Illt~ the endosteal area. 

7. Ei\'OOSTE;\[_ /\RE,\ ([s.Ar). the area of the marrow cavity obtained by subtracting 
cortical art'a from total area 

bAr = Tt.Ar Ct.M 

;..;. IZU;\ lIVE CC)RTIC'\I_ ARE \ (Ct.i\riTu\r), [he relative amount of cortical bone in 
C10S:,;-scctlOnal areJ of bone, or the ratio of cortical bone area (Cu\r) to total area (Tt.Ar) 
nf:1 rlh cru::.s-sectJUI1. 

l()wl :o;uhpenl1Sleal area and cortical area are directly computed by scanning the rib thin 
section on a tlatbed scanner and using image analysis sothvare. Endosteal area (Es.Ar) 
~Uld relative cortical area (Ct.Ar/Tt.Ar) are derived from cortical area and total area 
measurements. 

/\CiE ESTIMA TlON: Age at de8th will be estimated using two histomorphometric age 
estimation methods developed for the human rib: the oJiginalmethod of Stout and Paine 
(1 C)9?), 

Ln;\ge 2.343 + 0.050877 x OPDrib 

and the more recent method developed by eho et al. (2002). 

'\ge c .. 2()524- 156(1(UPD rib)- 4.78()(C:.AriTu\r)- ).C)2.899(On.Ar) 

In :lddl[IOIl to the age estimate r(~sulting from the above two formulas, relative cortical 
arca. curt!cal area. and osteon area for Kenne\\ick will be compared with data on age 
ilSS(]Clated vailles jClf these variables avzlllablc f()j' mudem and several North Anlerican 
archaeolugical skeletal samples ranging in antiquity from about 7000 years ago to 
MissiSSippian, end representing a number of wbsislence strategies and cultures. The final 
agt' cstim:lte will be based upon a combination of the results from histomorphometric 
!()n1wlzIS ilnd relative cortical ill·ed measurements, d similar process to the wayan age 
c'Sllmatc was calculated for the Mayan ruler Hanab-Pakal from the site of Palenguc (Stout 
and Streeter in press). 

Thank. you for your time and consideration. 1 would be happy to answer any questions 
you may r18vc about this request. 
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