Forensic Science

THE ANALYSIS OF
BURNED HUMAN REMAINS

EDITED BY
CHRISTOPHER W. SCHMIDT
STEVEN A. SYMES

SECOND EDITION

The first edition of The Analysis of Burned Human Remains, published in 2008, has been popular
among students, scholars, and technicians and frequently lauded in professional journals. The follow-
up edition adds several chapters that bolster its scope and impact

New topics in the book include coverage of a greater range of archeological sites, as well as
additional chapters on burning mechanics. Written for a professional audience that includes
advanced undergraduates and graduate students, no other volume offers the same level of
expertise and scholarship.

Key Features:

 Includes the diagnostic patterning of color changes that give insight to the severity of burning, the
positioning of the body, and presence(orabsence)of soft tissues during the burning event

« Chapters on bones and teeth give step-by-step recommendations for how to study and recognize
burned hard tissues

¢ New chapters include improved analyses of thermally induced impacts on bone microstructure,
development, and appearance: they also cover sites from a greater geographic range adding
Alaska, Italy, Jordan, Mexico, and Southeast Asia

“In this significantly updated and expanded second edition, Schmidt and Symes have assembled
a group of authoritative contributors who address the complexities of analyzing burned human
remains. The technical and methodological components of the book are effectively complemented
by provocative case studies of burned bodies that span the ancient world to modern homicides. It
represents a definitive reference for students and practitioners of forensic anthropology, taphonomy,
field archaeology, bioarchaeology, and criminalistics alike.”

-Haagen D. Klaus, Ph.D. Assistant Professor of Anthropology, George Mason University

“Building on the strong foundation of the first edition, this new volume adds methodological,
theoretical, and contextual rigorto the study of burned bone: making ita superb resource for students
and professionals alike.”

-Anne L Grauer, Ph.D. Professor and Chair, Loyola University Chicago

ISBN 978-0-12-800451-7

ACADEMIC PRESS

An imprint of Elsevier
store.elsevier.com




I Ao O 0] a1 A 51 0101 (0] £ XV

(S = 0 S RPPRUPTRPN .

Chapter 1: Fire and BOdIeS........oeuiiiiiiieee e Yy
John D. DeHaan Ph.D.

LN I C= I o 4T £ = SRR ]

0o o 0 I T =T 7

= o3 g

CASE STUIES.. it i iq

O 1S T PP 1Q

S 2 e 11

CaSE B e 12

=Y o To 1] 14 0] o 11 o [P 14

CONCIUSIONS ... e e, 14

REIEIENCES. ... e 15

Chapter 2: PatternedThermal Destruction in a Forensic Setting........cc.ccovvevveviineennn. 77

Steven A. Symes Ph.D., D.A.B.F.A., Christopher W Rainwater M.S.,
Erin N. Chapman M.S., M.A. Desina R. Gipson B.A. and Andrea L. Piper B.A.

Introduction to Burned Bone RESEArCN.......cccooiiiiiii e 17
Early Studies and Classification of Research...........cccccooviiiiiiiiiiieiiccii e, 19
Research Approaches: Same Problem, Different Perspectives.......cccccevveveiviviiieiiiincnnnn. 20
Forensic PractiCe and PerSPeCtiVe.......uuuiiiiii i e e e e AT 22
Classic Approaches to Forensic ANthropology ..o 22
New Innovations in Forensic ANthropology ..., 23
Forensic Implications: Problems and Goals........ccccovvivciiiiiiiieiiieiennn, [/ZI.I.I....... [//....25
The Concepts of ‘Perimortem’ and ‘Postmortem’ in Bone Trauma............ccccvuee..... 25
Thermal Modification of Bone, Case by Case: The Dynamics of Burning Bodies....... 26
(02 LI R (= T VA €= o] 1 PP 30
Case 2 (Burned Hand) ..o 3q
Case 3 (BOAY 1N CaAr) ..t 32
NOrmal BUM PatteINS.....cooo it e e ee e 33
Case 1 (Car Wreck) ReVISITEA.......covvveuiiiiiiieeeeeeeeeiiiice e 35

Case 2 (Burned Hand) ReEVISITEA.........uuuuuuiiiiiiiiiiiiii i e



Case 3 (Body in Car) REVISITEA.......cccuuuiiieieeic e e e e e eaes 41
Burned Bone Fracture Biomechanics

....................................................................... 46
Case 4 (Homicide in Arson StrUCIUIE Fir€).....uuceiiieeeeiieeeeieiis e 50
SUIMIMAIY ettt ettt ettt oo oo e et ettt e e b e e e e e e e et e e e bbb s e e e e e e e e e e e e ennn e e e e eeees 54
F Nl g o ATV =T Fo T=T o 1= 1 55
S =T =] [0 =T TSP 56
Chapter 3: Burned HUMaN TeETIN........coiiii e e e 61
Christopher W. Schmidt Ph.D.
LR o Yo 10T ol (0 o IR 61
PUIPOSE AN CaVEALS. ... it e e e e e e e e e e e e e e e e e e e eaat e e e e eeaa e eeeeenannen 6l
T o I =Yoo 1YL= OSSR 62
1o o I o Yo =T LU | =1 T 62
Laboratory ProCEAUIES. ... 64
Thermally Induced Changes in Colour, Texture and Size.........ccccovviiiiieiiviiiieeeeeeiiee, 64
o = 1 0 1= 66
Crowns of Immature and Deciduous Teeth..........oovvviiiiiiiiii e 67
@ LTI (U o1 (=To I @4 10 T o L= SRR 69
SOft TISSUE AQNEIENCE.....ccceeeeeeeee 70
00 £ PP 70
e To MO o] (o0 ] gir-TaTo B I =3 q (U | (= SRR 70
Distinguishing Molar Roots from Anterior Tooth ROOLS.........cccooveviiiiiiiiiiiiiiineeee, 71
Distinguishing Wear-Related Crown Loss from Fire-Related Crown Loss............. 72
1 Lol g E=Y o 0] o VU 72
Dental Restorations and OrthodONtiCS.....ccoeiiiiiiiiiiiii e e 73
MaterialS AN DEVICES......ooiiiiiiiiiii it e e e e e et a e e e e e e eeeeatanna s 74
THEIMAl PrOPEIIES. . ueuii it s e e e e e e e e e e e et e e e eaeeeeensennns 75
Case Study: Baumeister HOMICIHES . ...ciiii i 76
L@ 01 o 1] 18 =110 o 15U 78
FY ol a0 ATV =T Fo T =T o 1= o | 79
R EIEINICES. .. 80
Chapter 4: Analysis 0o THUMAN CremMaiNS.......ccooiiiiiiiiiiiics e s 83
John J. Schultz Ph.D., Michael W. Warren Ph.D. and John S. Krigbaum Ph.D.
INTFOAUCTION i 83
L1 =T 0 0= 11 o T o 0 To =] 84
Cremation PRaSe..........coouiiiii e 84
PrOCESSING PRASE.....eeieii et a e 87
Methods Used to ANalySe CremMaiNS. . ... oo iiiiiieiiiiiiie et e e e e 93
Cremation WeEIgNTS......ouviciii e e e e e e 94
OSSEOUS MALEIIAL ... e e aeeraaaa 94
CremMaAtioON AT A CTS . oot e e e e 95
ChemiCal MeETtNOUS. ... oot e e e e e eeeeeeennnaas 97

Forensic Case Study USING ICP-MS.... .. 98



Contents vii

CONCIUSIONS ... 101
ACKNOWIEAGEMENIS. ... e e e e e e et e e e e et e e e e naeaa e 102
References........cccccceveiiiiiieviviieiinns e 102
Chapter 5: Thermally Induced Changes............ccoiiiiiiiiiiiiiii s 105
Mark R. Schurr Ph.D., Robert G. Hayes Ph.D. and Della C. Cook Ph.D.
LN e Yo ¥ o3 4 o] o FO PP 105
Bone Charring and Its Effect on the Isotopic Composition
of Bone OrganiC Material...........cciiiiiiiiiiiieic et e e e e e eeaenens 106
Controlled Heating Experiments to Evaluate Isotopic Changes in Charred Bones.... 107
Control Preparation ProCEAUIES.........cuuuuuiiiiie ettt sttt eeeeeeeenes 107
COoNLIOl RESUIES....coeieieeeee e 107
Evaluating Prehistoric CremMatiONS.........ccieecce i 109
Pete KIUNK MOUN GrOUP ..uuuuiiiiie et e e et e e e e e e e e eanannnas 110
Yokem Upper Mississippian and Late Woodland.............cccceovviiiiiiiiiiiiiiiiinneeeeeeee, 110
Yokem Late Woodland Crematory.......ccoovvuuiiiiiiiiie e e e e e 112
ANgel Upper MiSSISSIPPIAN .. ...ttt ettt e e e e e e e et s e e e e e e e eeaerenes 112
1] 1P 112
D[S od U =11 o] o P PP 115
@0} o3 118 =3 Lo 0 1= 0 116
ACKNOWIEAGEMENTS. ... 117
] (=] (=] 1= T 117
Chapter 6: BoONE COlOUN........e e e e e e e e e e e e e e e aaa e 119
Joanne B. Devlin Ph.D. and Nicholas P. Herrmann Ph.D.
T o 1 o 4 o o S 119
Burned BONE RESEAICN.......ccco e e e e e e 119
= T0] T @0 ] [0 ] U 1 PR 121
(0] (o 18 [ 1Y/ Ko T =1 £ 122
WalKer-NOE 15GD56.......oo e e e e e e e e e s 124
Walker-Noe 15GD56 CremMaiNS. . ... ciieeeeeeeieeeiiiiiiie e e e e e e eeeeettins s e e e e e e e eeeaearnaeaseeeeeeeees 124
1] U1 SRR 127
D 11T od U151 ] o SN 133
CONCIUSION s 137
ACKNOWIBAGEIMEBNTS. ...ttt e e e e e e e e e eetbesa s aaeeeeeeeeensenes 137
RETEIEINCES. ....ceieeeeeeeieeeeeeee ettt e e e 137
Chapter 7: Heat-Related Changes in TOOth COlOr........cccuviiiiiiiiiii e 139
Jeremy J. Beach M.S., Nicholas V. Passalacqua Ph.D. and Erin N. Chapman M.S., M.A.
[N EF O AU CTION .. 139
Materials and Method. ... e 140
1] U1 £ 141
DR E 1] o] o PP 144

(@F0] 2 [o1 181 [0 ] o FUTE T UT TR PR 146



F ot g Lo ATV =T [ T o ¢ 1= o £ 146
REIEIBNCES. 146
Chapter 8: HerCUIANEUM ... e e e e e e et e e e e e e e e eaeaaaaas 149
Christopher W. Schmidt Ph.D., Elizabeth Oakley B.A., Ruggero D 'Anastasio Ph.D.,
Rebecca Brower B.A., Ashley Remy B.A. and Joan Viciano Ph.D.
= = Yot 1q 1 (10 1 o U SRURPPSURS 150
(@ ] o Y=o (1= S 152
Y1 R = = PRSPPI 152
A =1 g o T o PP PUPRPPPUPPTRTP 153
R B S UL S e a e e e e e e et abr e aaaaees 154
0] o 1 U1 154
(T = o (U L ST TP PPN 156
=Y 1 e e 0 1 1Y 2P 157
Maximum Temperature and Tissue Shielding......ccccceoeiiiiiiiiiiic e, 158
(0] o o3 [T 157 To ) o PSRRI 160
ACKN OW B A O M NS .. e e e e et e e e e e e e e e aerea s 161
ST (=T (=] ot PP 161
Chapter 9: Investigations on Pre-Roman and Roman Cremation Remains................... 163
Joachim Wahl Prof.Dr.
o X0 U o o X o PSSP 163
] N (5 = L R =T 0 =1 USSP 164
\YTXigToTo o) (o] I Tox= IRy o X=X of £ PPTPPTPPPPPPRPPP 165
Anthropological INVeSTIGatioN ... ... e 170
Weight of Cremations and Grade of Combustion.........ccccoiiiiiviiiii e, 170
Portion of SUDAAUIES.......cooiii e 171
AQE At DEALN.....coiiiiieeee 172
(270 To )Y o K=1 o I o 1 PP PP PPPPPPPPPP 173
Pathological CONAItIONS.......ciiiiiiiiiiiiiiiiiiieee e 174
(0% oY aTod I8 To Il g Lo T = =T 4 1= U G 175
F Yol gL AV (=0 (o =Y o g1 o P UUPPPPUPRR 176
= (=T =T o= P 176
Chapter 10: In the Heat OTthe PYre..... e 181
Jacqueline I. McKinley B.Tech.
(Ao X0 U o A T X o ISP 181
The CremMatioN PrOCESS. . ittt e e ettt s e e e e e e e e e e eetbaaa s e eeeeeeeeneennes 182
Measure of Level of OXIdatioN.........oouuuiiiiiiie e 186
Cremation in ROMAN BiTaiN ....uuuuiiiiiiieieeeci s e e e raa s 187
D= L= PRSPPI 190
Variations iN O XIAATION .....ciiiiiiiiii e e e e e e e e e e e e e e e e e eeeeeesannanns 191
[0 Yox= 14 0] o FS TR SRRPPP 192

12T o T0ES] [ S 1Y 1 PP PRURPPPPPTRRP 192



Contents ix

D = 193
Age/SeX...ciiiiiiiiiii e, I 193
Skeletal Elements.........cccccco..... | e 194
SPECIFIC VaNIatIONS. .. .o 195
Partial Cremation........ccceveeiiiieiieeie e 199

(00 1o [T 1] [0 2 =TT 199
y o1 4 o 1YLV U= Vo =T o 0= o | SO 200
ST (=] 10T TR 200
Chapter 11: Fire as a Cultural TaphonomiC AgeNnt........ccceiiiiiiiiiiiiiiiiiii e 203

Misty A. Weitzel Ph.D. and Hugh G. McKenzie Ph.D.

L o Yo 10 o310 o P 203
7= 1 oo KSR 207
S U] | £ 208
(@0 o ] U | 212

o Yo = 11 0] o 212
Proportion of Charred/Uncharred BONe..........oooooiiiiiiii 212

N (o181 = X0 o 213
=T | 1< o1 =V i[o] o PP PPPRPPPPPPPPPPPP 213

= 11 0] [0 To |2 213
(0] Tod 1111 Y 1 214
ST =] (=] 10 = 216

Chapter 12: Putting Together the Pieces: Reconstructing Mortuary
Practices from Commingled Ossuary CremainS..........cccvvvviiiiiiiiieeeeeeeeeeeiiiiise e e e eeeeeeeannns 219
A. Joanne Curtin Ph.D.

LN Ao Yo LU o} 4 o o PP UPRPPPPPRPRP 219
= Tod 10 | {0 11 o o 1R 219

DORW 1O0-F .. e et e e e e e et aeeeaans 220
MethodS Of ANAIY SIS ..o e e e e e e e e s 221
=TS U TR 223
Mortuary Behaviour RECONSIIUCTEM. ........uviiiiiiiiiiiiiiiiiiiiiieeeeeeeeee ettt eeees 225
References........cccoooeviiiiiinnnnn 226

Chapter 13: A Taphonomic Analysis ofHuman Cremains from
the Fox Hollow Farm Serial HOmiIcide Site.........oooiiiiiiiiiiii e 229

Amanda B. Bontrager M.S. and Stephen P. Nawrocki Ph.D., D.A.B.F.A.

0 X0 10 o f o ] o P 229
The StUAY SAMPIE... e e e e e e e et e e e e aaa e e eeanes 231
0) Qi Lo Y| oYLV =Y 2 T 231
LaWrenCe COUNLY, P A . ittt e ettt e e e e aea e e e e e ean e eeeeees 231
POttEr COUNLY, P A ettt e et e et eeeeaeeeees 232
LI L] (0 = S Y| (= 232

Commercial HUMaN CremM ationN . ... .o et 233



X Contents

SCOMNMNG METNOUS ..eeiiiii et a e e e e e e eeeara s 233
GO OUT e 234
= U0 (0 TSP PUPPPTTR 234
LAV = 1 011 o PSP 235

SRS L UURPPPPPRPPRR 236
[ T0] g[S O 1 (=T o [0 =T 236
Fragment LeENgtN. ..o e e 237
@0 [0 01 PP 238
Fracturing @nd WarDiNg. ... ... e e eeeeeieeiiiiieiitiuiieeeeeaeeseessessessssssssssssasssssssessssssnssssssssnees 240

Summary and CONCIUSIONS......uui e e e e e e e e e e et e e e e e eaaeaees 243

ACKNOW BUGEIMENTS. .. it e e e e e e e e e abaa e e e e e e e eeeaeennnanas 244

R (=T 0= 0ol SRR 245

Chapter 14: Early Archaic Cremations from Southern Indiana...........cccccccoevvvvvvvvnnnnnnnn. 247

Christopher W. Schmidt Ph.D., Curtis Tomak M.A., Rachel A. Lockhart B.S.,
Tammy R. Greene Ph.D. and Gregory A. Reinhardt Ph.D.

L o Yo LU o £ o Y o I 247
(@ 1S3 (=T ] (0] PP RUPPPPRPTRR 249
Y= 10 0] 0111 O UUUSPPRT 249

1A= 01101 PP 250

Y N R 250
DEeMOGrapny ... 252
(=] TS0 = T VT o ] o Yo 252

[ TS ] o 10 11 T o 253

A Ko (U= YA I == U1 0 =T o | RPN 254
DTS od U 177 [0 R 255
(@ o o o3 117 Lo 1 o 256
ST (=] (=] o =S 257
Chapter 15: Towards an Archaeology ofCremation.......ccccooveeiiiiiiiiiiiiii e 259

Howard Williams Ph.D.

Lo Yo LU o f o ] o IO 259
The Perception 0f CrematioN...... ..ot e e e e e e e eeaenes 259
Themes in the Archaeology of CrematioN..........uciiii i 261
(@11 0 F= 1 (=T 0 I = 1o o = 262

Pyre Goods and Grave GOOUS. .....cooooiiieeiiee e 263
Vessels, Containers and Grave StrUCTUIES.........vuuvvviiieeieiiieieeieieeeeeeeeeeeeeeeeeeeeeeeeeeeees 265
MONUMENTS ... it e ees 266

= T L0 KT o= o 1< SRR 268
Cremation IN CONTEXT......uuii e e e et e e e et e e e e e e 270
Theoretical Approaches for the Archaeology of Cremation........ccccccovvevivicienceeeinnnnnn, 270
Early Perspectives - Evolution, Race, Culture and Religion............ccccceeeeeveennnnn... 271
Social Perspectives and Mortuary Variability.........cccooviiiiiiii e 272

Symbolism, Eschatology and CoSMOIOgY..........uuiimiiiiii e 272



Contents  xi

Ideology, POWEr @nd AQENCY ......ccoviiiiiiiiee e e e e e e e e e e e 273
Commemorating PersonnOOd...............uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeee e 274
S 01U o= SR [0 T AN o= 1 [0 1o VP 275
Case Study: A Late Iron-Age Cremation Cemetery Near Westhampnett Sussex.... 278
The Cemetery as a Ritual Space..........cccccceevvviviieeeenns ettt e e e ana—— 279
Cremating the DEAM. ...... ... 281
Mortuary Variability..........o oo 283
Interpreting the Mortuary PracCtiCeS............uuuviiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 285
(@0 o [od 11153 [0 o 1RO SRURPPPIPPP 287
ACKNOWIEAGEMENTS. ... e e e e e e et e e e e e eaaaas 287
T (=] (=] 00T RPR 287

Chapter 16: An 11,500-Year-Old Human Cremation from Eastern Beringia
(O] a11 = LN = U] € ) RSP 295

Joel D. Irish Ph.D., Ben A. Potter Ph.D. and Joshua D. Reuther Ph.D.

L0 o U o { o o 1 295
T Lo 11T SRS 295
The “BUrial Pit” FEATUIE........ciiee et e e e e e ees 296
The HUMAN REMAINS. ...t e e e et e e et e e e e ra e eabaeee 298
(LU ] L0 = 1IN i 1 =8 A X o 302
TS 53] [ o 1R 302
F o q 01TV [T o =T 4 =T £ OSSPSR 304
ST (=] (071 304
Chapter 17: Italian 1ron Age CrematiONS........cccuuuieeiiiiiiie e e et e e e e e eeaes 307
Simona Minozzi Ph.D.
L (oo LU T3 1o Y o 307
Materials and MEthOAS. . ... e e e 308
RESUILS ANA DiSCUSSION . ..uuiiiitii et e et e e e e e e e e e e e e e e e eeb e e s aba e e saaeerebnnnns 312
DEemMOgraphiC STIUCTUIE ... .uuuiiiiiiiiiiiiiiitieiee ettt ee e e e ee e e e e e eeeeeeeeeeeees 312
QUANTITALIVE ANAIYSIS. . ittt e e e e 313
Bone Fragmentation and Combustion Temperature...........ccccovveeeeeiieeviiviiinineeeeeen, 316
Pathological and Functional Skeletal Alterations..............ccceiiiiiiiiiiiiiiiiiii e, 317
(OF 0] (o3 [V T o] o 1= 320
ACKNOWIBUGEIMENTS. ...t e e e e e e e e et e e e e e e e e e eataaan e e e aaeees 321
S (=] (=] 10T 321
Chapter 18: The Analysis o fHeat-Induced Crystallinity Change in Bone................... 323
Tim J.U. Thompson Ph.D.
L 0o ¥ o { o o 1 323
Heat-Induced Changes in Bone Crystallinity..........cccovviiiiiiiiiii e, 324
Methods of Measuring Heat-Induced Crystallinity Change...........ccccovvvvviiiiiineenee, 325
Interpreting Heat-Induced Crystallinity Changes.........cccccccciiiieiieiieiieeeiceeee e 328

(070 g 1o (U110 ] 4 1T VT T TP RUPRTR 333



xii Contents

ACKNOWIEAGEIMEBNTS. ...t e e e e e e et e e e e e e e e e eeebanaaens 334
=T (= (= 101 =T 334
Chapter 19: Death and Community Identity in the Trincheras Cremation
Cemetery, SONOKA, MEXICO......uuii ittt e e e e e e e e e e e et e e e e e aaa e e e eeeananns 339
James T Watson Ph.D., Jessica |. Cerezo-Roman Ph.D., Lie. Silvia I.N. Maldonado,
Lie. Carlos C. Guzmdn and Lie. M. Elisa Villalpando

o X0 U o Ao P 339

The Urn-Field Cremation CeMELEIY .....ccoi i e e e e e eeeaaanas 341

F 1= 12T T PR URPPPPPRTRR 343

Cremation as a Funerary CUSTOM ..o e e 345

Cremation and the Cerro De TrNCNEras.......ccccveuiiiiiiii e 348

Death and the LandSCape......uuu oo e e e e e e e a e as 349

(%0 1 od 1110 o = 351

ACKNOWIEAGEMENTS. ..o 351

ST (=T 1= o= 352

Chapter 20: Formation Times in Thermally Altered Enamel...........cccccooooiiiiiiiien 355
Patrick Mahoney Ph.D. and Justyna Miszkiewicz Ph.D.

A o X o LU o3 o o 1R 355

AN 356

Materials and MethodS. ... e e 356

=1 1 £ 358

DTS Y o U =11 (o ] USRS 360

(@0 o o3 1T 157 To ) 1P 362

F ot g Lo RV A L=To o= ¢ 1= o £ 362

REIEIBNCES. .. 362

Chapter 21 : Influence o fHeating Regimes on Dimensional and Colorimetric
(@ g g o TS o I 1= = o P 365
Michael Sandholzer Ph.D.

A o X o U 1 [0 o PSR 365
Experimental APPrOaChES. . ... e 365
Dimensional and Morphological Alterations of Teeth.......cccccceeeiiee i, 366
Colour Alterations Of TEEtN.......oi i e e 368

Material and MEeTNOAS........oooiii e e e e e r s 369

=S U1 | £ EEEPPPPUSR 370
Macroscopic Changes Of Tt ........uiiiiiiiiiiiiei e 370
WeIght LOSS Of TEOTN.....ue e e 370
Dimensional Changes Of Teeth.......ccccc o 370
Colour Alterations Of TEEt.......ci i e e 373

Discussion..............



Contents xii/

Weight LOSS OF TEEIN......eeee e 375
Dimensional Changes of Teeth........coooreeiiii e 376
Colour Changes of Teeth........ L 376
(@0 o] 11 1] [0 [P PPTOT 377
AcknowledgementS.. ..o 377
] (=] (=] 101U 377

Chapter 22: The Use of Ethnographic Information in Cremation
Studies: A Southeast Asian EXample.......ooo 381

Stacey M. Ward M.Sc. and Nancy Tayles Ph.D.

INEFOAUCTION e 381

An Overview of Ethnoarchaeology ... e 382

How Can We Apply Historically Informed Ethnoarchaeology

to the Bioarchaeological Determination of Funeral Practices?.........cccovvviiiiiiiiinnnnnnnn. 385

Case Study: Lan Xang Cremations in Vientiane, LaoS......cccccooeeeevviiiiiiiiiiiie e e, 385
Study Sample BaCKgroUNd.........ooooeiiii e e e e e 385
The Lan Xang KiNQAOM .....oouiiiiiiii e e e e ee et e e e e e e eeeenaenns 386
A Brief Background to Bone Colour, Cremation Weight and Heat Fracturing
AN ALY S B Sttt et et 387
=0 TSI @0 ] Lo 1 U 1 PSSP 387
(O 1= 0 F= T 0T o VAV =T o | PP 388
(== U = Tox LU [ ] Lo PP 388
Methods and RESUITS. ... .. 389

How Does the Evidence from the Archaeological Remains
of Lan Xang Cremations Correlate with the Ethnographic and Historic Records?...394

Can We Call This Approach Ethnobioarchaeology?......ccccvviiiiiiiiiiiiiiiici e, 398
(@30 o] 11/ F7 [0 o PP 399
ACKNOWIEAGEMENTS. ... e e e e e e e e e e e abrb e as 400
RETEIEINCES. ... 400

Chapter 23 Bone Color Changes in a Burned Burial Structure from
Early Bronze Age Bab adh-Dhra% Jordan...........ccccoooi i 403
Jaime Ullinger Ph.D. and Susan G. Sheridan Ph.D.

= F= To] 1o ] {0101 o F ST RTSPP 403
Materials and M ETNOAS.......oo e e e et e e ea e e e e eaee 406
TS U L 408
DT ESY o1 8 £S1= o] o 1R 409
ACKNOWIEAGEIMENTS . ... e 412
Y (=] (=] o7 =1 412

Index 415



