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Can ancestry be consistently determined
from the skeleton?

Ingrid Sierp, Maciej Henneberg

Biological Anthropology and Comparative Anatomy Research Unit, School of Medical
Sciences, University of Adelaide, Adelaide 5005, Australia

AsstrACT: Although the concept of race has been thoroughly criticised in biological anthropology, forensic
anthropology still uses a number of methods to determine the ‘race’ of a skeleton. The methods must
be evaluated to see how effective they are given large individual variation. This study used 20 cases of
skeletons of varied provenance to test whether the nine published methods of ‘race’ determination, using
a range of various approaches, were able to consistently identify the ethnic origin. No one individual was
identified as belonging to just one ‘major racial class’, e.g. European, meaning that complete consistency
across all nine methods was not observed. In 14 cases (70%), various methods identified the same individ-
ual as belonging to all three racial classes. This suggests that the existing methods for the determination
of ‘race’ are compromised. The very concept of ‘race’ is inapplicable to variation that occurs between pop-
ulations only in small ways and the methods are limited by the geographic population from which their
discriminant functions or observations of morphological traits were derived. Methods of multivariate linear
discriminant analysis, e.g. CRANID, are supposed to allocate an individual skull to a specific population
rather than a ‘major race’. In our analysis CRANID did not produce convincing allocations of individual
skeletons to specific populations. The findings of this study show that great caution must be taken when
attempting to ascertain the ‘race’ of a skeleton, as the outcome is not only dependent on which skeletal
sites are available for assessment, but also the degree to which the unknown skeleton’s population of origin
has been investigated.
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Introduction due to the nature of human variability

(Kaszycka et al. 2009). Some elements

The concept of assigning skeletal re- of variability can be attributed to genet-
mains into a defined ‘race’ is problematic  ic drift in small populations (Henneberg
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2006; Rhine 1993) or to natural selection
in antecedent populations, however, with
the increasing levels of migration and the
resultant gene flow, levels of variability
of specific racial identifiers are increasing
within local populations. In general, the
concept of ‘race’ is ill suited to the study
of human variation because this varia-
tion is quasi-continuous and most of it
occurs among individuals in the same
populations while only about a quarter
is attributable to geographic distribution
of people (Brace 2005; Henneberg 2010;
Lewontin 1976). Anthropological meth-
ods available to identify a race are derived
from specific skeletal samples represent-
ing particular geographic groups. Thus,
discriminant functions or morphologi-
cal categories recommended by a meth-
od may not be adequate to identify the
racial affinity of a skeleton of unknown
provenance (Iscan 1983; Iscan & Steyn
1999; Patriquin et al. 2002). Some mem-
bers of a particular ‘race’ may share some
features within a population, such as
the presence of a wide nasal aperture in
African Americans; however, individual
variability can often cause an overlap of
such features with other ‘races’. The dis-
crimination ability of available methods
should be investigated in skeletal sam-
ples from outside the geographic popu-
lations, for which the original methods
were derived, to be able to assess their
general usability. In the literature there
is a wide variety of methods used to as-
certain the ancestry of skeletal samples.
These methods used craniometric (Giles
& Elliot 1962; Gill 1984; Wright 2008)
and morphologic (Bass 1995; Brues
1990; Gill 1998; Rhine 1993) assess-
ments of the skull and metric assess-
ment of the pelvis (Iscan 1983; Patriquin
et al. 2002). These skeletal elements are
commonly accepted as the gold standard

for determining ‘race’ from skeletal re-
mains. Other such studies exist, however
their methods are comparatively similar
to those mentioned previously. In this
study nine methods of ‘race’ determina-
tion, chosen to represent their common
types, have been applied to 20 cases of
skeletons requiring racial identification
as if they were a subject of forensic in-
vestigation. Thus each of the skeletons
is to be considered a separate case. The
ability of the nine methods to consist-
ently determine the ‘race’ of a skeleton
was evaluated.

Method

The nine methods (Table 1) were ap-
plied to 20 skeletons held by The Ray
Last Laboratory at The University of Ad-
elaide. The origin of these skeletons is
unknown, however, they are most likely
to come from two sources; (1) donated
skeletons of Australians of European de-
scent with a slight possibility of Austral-
ian Aboriginal admixture, and (2) teach-
ing skeletons bought by the University
from India early in the 20th century.

The ability of the methods to consist-
ently determine the ‘race’ of an individual
was evaluated in three different ways. (1)
Counting in how many cases the major-
ity of methods gave the same result, i.e.
at least five of the nine methods consist-
ently identified the skeleton as belonging
to the same ‘race’. (2) Counting in how
many cases results were fully ambiguous,
i.e. the skeleton was identified as belong-
ing to one ‘race’ by the same number of
methods as belonging to the other ‘race’.
(3) Counting in how many cases meth-
ods identify the skeleton as belonging at
the same time to all three of the ‘racial
classes’, with at least one method in each
class. The above categories are not mu-
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Table 1. Methods used for the determination of ancestry in this study

Method Description of method  Possible Results Collection Used Author & Date
Number
1 3% craniofacial indices White or Black/ Indi- Terry collection, Smithso- Gill 1984

nian Institution as well as
secondary sources

an/Eskimo

2 2 X cranial discrimi- White, Black or Terry collection, St. Louis Giles & Elliot 1962
nant functions American Indian Todd collection, Cleve-
land
3 11 x morphological Caucasoid, Mongoloid Meta-analysis of previous Bass 1995
traits of skull or Negroid studies
4 20x morphological Caucasoid, Mongoloid Meta-analysis of previous Rhine 1993
traits of skull or Negroid studies
5 12x morphological White, Black or East Meta-analysis of previous Gill 1998
traits of skull Asian/American Indi- studies
an/Polynesian
6 Morphological study of Caucasoid, Mongoloid Peabody Museum Col- Brues 1990
the nasal root or Negroid lection
7 4x Pelvic discriminant White or Black Terry collection, Smithso- Iscan 1983
functions nian Institution
8 4X Pelvic discriminant White or Black Dissection specimens, Patriquin et al.
functions University of Pretoria 2002
Raymond Dart collection,
Johannesburg
9 Multivariate statistics Many populations Howells’ public data set CRANID by Wright
on cranial dimensions 2008

tually exclusive except for (1) and (2).
Authors of each method gave somewhat
different names for the ‘racial categories’
into which their method is supposed to
classify and individual. For purposes of
comparing the methods we have grouped
their results into three general classes;
Black, White and Other. ‘Black’ includes
any determination pertaining to Sub-Sa-
haran African ancestry, ‘White’ includes
any determination pertaining to Euro-
pean ancestry, while ‘Other’ includes
any determination that is pertaining to
Asian, Amerindian, Indigenous Austral-
ian and Oceanian ancestry.

Outcomes of ‘racial’ determination
were transformed into numerical val-
ues for the purposes of statistical anal-
ysis. An outcome of ‘Black’ was given

the value ‘1’; an outcome of ‘White’ was
given the value ‘2’; to increase precision
of analysis, the ‘Other’ class was divid-
ed into an outcome of ‘Mongoloid’ that
was given the value ‘3’ and all other out-
comes were given the value ‘4’. Consist-
ency of the nine methods was then an-
alysed using a non-parametric One-way
ANOVA (Kruskal-Wallis test). Inter-cor-
relation between the nine methods was
also analysed using the non-parametric
Spearman test.

Results

Table 2 shows that no one individual was
identified as belonging to only one ‘ra-
cial class’. Twelve individuals fall under
the ‘majority’ category (see ‘consistency’



Ingrid Sierp, Maciej Henneberg

24

UBISUA[OJ 1O

UBIPU] UBDLIDWY ‘UBISY projo3uop
1SBY 91BJIPUI SITeX] 7T /G— 9IBDIPUI S1TRI) 07/¢—
AMYM (¥ ym (& ol pro18aN
argm (€ agm (g 91eDIPUT SITRI) T/~ 91BIIPUI SITeI 07/€— ueIpu] UBd
oprespjoH 21yM (7 MYM (¢ pIo] AYM proseone)) a1ed proseone) aed  -LPwy (g
7/1/9  uedef yquioN a1ym (1 21YM (I -0Suol 91edIpul 1B T1/9-  -IPUl SIBL} O7/F1— -IPUl s31en T1/T1- e[ (I1MYM € S
uersauA[od 10 projoSuoly  PIO[OSUON 1€d
UBIPU] UBDLIDWY ‘UBISY 1BDIPUI SITeX) 07/b— -Ipul sIen [1/7—
¥rid (¢ Yrid Iseq 21edIpUl 3N T /T~ proIsaN p1oi3oN 1o
JoRIg (€ YrId (¢ 3D S¥edIpul Sien) 07/9—  -Ipul siren [1/[— UBIPU] Ued
Yoerd (¢ yoerd (¢ pIo[ 91edIpUT SIeN) 71 /F— proseone)) 91ed proseone) 9)ed  -LOWY (7
T/¢/v  uetuogered e[ (I Yoelg (I -OSUORIYA EDIPUL SIEN T //~  -IPUl $1BN 07/01~ -IPUlSNEN [1/8—  oBIg ([MYM T ¥
projo3uoly  PIOJOSUOIN 918D
UBISQUA[OJ 1O 21BDIpUI SI1eX) 07//— -Ipul siend 11/7—
Yoerd (3 yoeid (¢ UBIPU] UBDLIDWY ‘UBISY proi3oN proiSoN 21ed
el (€ Yeid (€ Aseq 21edIpUl S1[eI} TT/G— 9IedIpUl Sifen) 07/~  -Ipul siien [[/¢— UeIpuJ ued
snoua8rpuy uer yoe[g (z Yoerd (T proy yoe[g 21ed1pur s1en 71 /f— proseone)) proseone)) 91ed  -LIRWY (7
€/7/¥ -Tensny qanog ANIYM (1 oeld (I -OSUONINYA SIEPUT SIeT) T /¢~ AVEDIPUL SIEI) 07/8— -IPUI SIEN [1//~  AYM (TAYM T €
PIO[OSUOIA 918D PIO[OSUOIA 918D
UBISIUAOJ 10 -IpUL SIEI) ,61/T—  -IPUT SUEBL ,6/1—
amgm F aym & UBIPU] UBDLISWY ‘URISY p1oi13aN 212 proi3aN a1ed
AYM (€ AMyMm (¢ Iseq 21eDIpULl SN T[/7~  -Ipul Sien ,61/p— -Ipul Sien .6/~ UBIpU] UED
[easIpawl MY (T SMYM (T PIOS Y®[g 91edIpUl SIeN 71 /1 proseone)) a1ed pIoseone) a1ed  -LPwWy (7
0/1/8 ensny S1ag Ay (I YA (I -EONEDANYA IEDIPUI SIEN T[/6— -IPUL SIED ,61/F1—~ -IPUl SN ,6/9—  Ye[d ([AYM d ¢
pIO[OSUOIA 918D PIO[OSUOIA 91D
-Ipur siten .61/G—  -1pul SIen ,6/1-
amym (F aaym ¥ ueISAUA[OJ 10 proi3aN 21ed proi3oN 21ed
[eASIPIW Y (€ MYM (€ UBIpU] UBDLIDWY ‘UBISY  -IpUI SR ,61/C~  -IPUl S}eN} .6/~ UBIpU] UBD
uerreduny Arym (z AMYM (¢ pIo] 1Seq 21edIpUI SITeI 7/7— proseone)) a1ed proseone) aed  -LPwy (g
I/1/L Teae[ez aaym (1 1Y (I -OSUON MY EJIPUI SIEN T[/Q[- -IPUL SIEI ,61/C[— -IPUl SIen ,6//—  Ye[d ([2MYym VT
(4! IT oI 6 8 L 9 S 14 € [4 !
12110 SuoISuaW sren s1ren
Mova aa e aqd aqa 00 SRR (eooudion) o silhy (eafoudiow)  dao  aao T N
[eseN aandrosap Teruer) —
/ATUM dINVID aAndrsap [erue1) 2Andrsap [eruer) uowroadg
Aouars 6 g / 9 G 2 ¢ e 1  SpoylI
-1SU0D

SIOYINE dwes 9yl Aq suorenba UONOUNJ JUBUIWILIISIP JUSIYIP JO SINSII 9IBIIPUT SUWN[OD UT *339 (7 (T sIequiny ‘s1xa1 A3ojodorqiue
SISURI0J AQ PIPUAWILIOIDI SPOYIdUW JO JOqUUNU B AQ ‘90UBUIA0Id JUSIAYIP JO ‘SUOID[ANS J[EUW JO SILISS B JO 08I, JO UOIIBUIULINIDP JO SINSAY 7 d[qel,



25

Can ancestry be consistently determined from skeleton?

UBISUA[OJ JO
UBIPU] UBDLIOWY ‘UBISY
1seq 1edIpUI SIeN) 71 /¢~

projo3uon

91eJIPUT SIBI 0T/7—

projoSuopy 23ed
-Iput saren 11/1-

Wrg (7 YM (b Yorlg pro18aN pro13aN 212
¥elg (€ MMM (€ S1BDIpUL 1[I} TT /¢~ 91EDIPUL S[en) 07/~  -IPUl sifen [[/¢— Uelpuy ues
reurSur yoe[g (¢ aym (¢ proid AYM proseone)) a1ed proseone) aed  -LPwWy (7
1/2/9 -0qy AsupAsaaym (I oeld (1 N 91edIpul 1B T[//~  -IPUI SIBI} O7/€T— -TPUl SUE [1/8—  AYM (IMYM TNV 0L
ueIsauA[od 10
UBIPU] UBDLIDWY ‘UBISY projoSuoly  PIO[OSUON 1€d
IS 91edIpUl S1IeN) TT/H— 9IBJIPUL SIEN O7/F—  -IPUL SIeN [[/T-
Peid (7 el (7 Peg proIsaN proIgaN 21ed
el (€ yeid (€ 91BDIpUL S1[EI} TT /7~ 91€dIPUL Sifen 07/~ -IpUlsien [[/[— UeIpuJ ued
uedLyy yoerd (¢ Yoeid (z  proid IMYM proseone)) proseone)) 91ed  -LIDWY (7
0/5/% seg BIRLAMYM (I Yeid (1 N 91ed1pul S1fed) T[/9- SIBIPUL S)BN 07/6— -IPULSIBN [1/8—  oB[d (I9MYM L 6
ueIsauA[od 10
UBIpU] UBDLIDWY ‘UBISY projo3uoy  pIO[OSUOIA 91D
Iseq 21edIpUl S11en) 7T/~ 21eJIpUl S O07,/G—  -IpUl SIen 11/~
eid F uid (¢ oeid proi8oN proigaN a1eo
el (€ YRid (€ 91EJIpUI S1[eI) 7T /¢~ 91edIpUL S1IeN) O07/8~  -IPUl SIEI []/7— UBIpU] UED
Peig (¢ Peid (T pros AYM ploseonen proseone) 91ed LW (T
/v/¥ qelung oelg (1 oerd (1 -eoned 91ed1pul S1[B1) T[/8~ 9IedIpUl S3BN O7T/L~ -IPULSMEN [1//-  oR[d (I9Mym 9 8
UBISUA[OJ 1O
UBIPU] UBDLIOWY ‘UBISY projoSuoy  pIOJOSUOIN 218D
1SBY 91BJIPUI S11B1] 7] /9— 91IpUl S1TBX) O07/F— -IpUl SIBN [1/[-
eg (¢ eid (& oelg proi8aN pro13aN 210
yeig (¢ yrid (€ 91EJIpUI S1[eI) T/~ 91edIpUL S)IeN) O7/G—  -IpUl S3Ie: []/7— UeIpU] UEd
Kseudkp yoerg (z yoeig (¢ prois AYM proseone)) a1ed pIoseone) a1ed  -LPwWy (7
I/%/v  0€-9T1dA3g aaym (1 eid (1 =N 91edIpuUl S)BN 71 /b~  -IPUISIBI O7/I1- -IPULSIBN [1/8- B[ (I9MYym § £
projo3uolx 21ed
ueISQUATOJ 10 UBIPU]  -IpUT SITBI ,GT/H—
aMym (F 2mym (¥ UBDLIDWY ‘UBISY 1SBF proi3aN a1ed
MYM (€ MM (€ S1edIpul s3en 01 /F—  -Ipul Siren ,G1/7- uerpuy ued
[ead 2y M (7 21YM (¢ pIo] AYM proseone)) 91ed proseone) aed  -LPwy (7
[/1/L -1pow uOpuoT YA (T My (1 -OSUOW  SYedIpul S1en ,O1/9—  -IPUl SIeN ,G[/6- -Ipulsiten ,g/g—  oe[d (IAYM + 9
4! [T () 6 8 L 9 g 14 € [4 I




Ingrid Sierp, Maciej Henneberg

UBISUA[OJ 1O

UBIPUJ UBDLISWY ‘UBISY projoSuo
1Seq 91eJIpUl S1TRI) 7T /f— 91BJIpUI S11eN) 07/S—
el (3 yeid (% Jor[g pIOI8aN  PIO[OSUOIN 21ed
yerg (¢ yrld (¢ 21ed1pul S17eI) T/ IEDIPUI SITeX) 07/G—  -IPUl S1[e [[/¢— UBIPUJ UBD
uedLyy yoerg (¢ Yoeid (¢ proid AIYM proseone)) 91ed proseone) 91ed  -LIDWY (7 10

0/S/%  wmos ninz peig (1 2ym (1 N dedIpul s1eN T[//~  -IPUI SIeN O7/C1~ -IPUIsIen [1/6-  eld (I23MYM -SH I
UBISUA[OJ JO

UBIPUJ UBDLIOWY ‘UBISY projoSuon
1SBH 21BJIPUI SITeI) 7T /¢— 9IBDIpUI SIEI) 07/C—
eg (¢ Peid (¢ 3eld PIOISON  PIO[OSUOIN 21ed
aym (¢ yoeid (€ 1edIpUL SR 7T /[~ IeJIPUI SITeI} O07/S—  -IPUl SIeN [[/[—- UBIpU] UBD
yorrg (¢ oerd (z  proid AYM proseone)) a1ed proseone) a1ed  -LeWYy (7

0/5°2/5°93IN Amqgpunog arym (1 erg (1 N 9YeJIpUL S31eN T1/8~  -IPUI S31eN 07/CT~ -IPUI SIeN T1/0T—  MYM (I93YM SNV ¥1
ueISAUA[od 10

UBIPU] UBDLIDWY ‘UBISY projo3uoy  PIO[OSUOIN 1€d
1Seq BJIPUI SITRI) 7T /7~ IBJIPUI S1BI) 07/~ -TpUl siren 11/1—
eid (7 el (7 Peg proIsaN PIoI3aN 21ed
el (€ Yeid (€ S1edIpUL S1[eI} TT//~ 91€DIPUL SI[eN) O7/8—  -IPUlsien [[/f— Uuerpuy ues
Kiseudp yoerg (z yoerd (¢ pro[ QIYM proseone) proseone)) 918> -LIDWY (7

7/§°€/5°€  0€-971dA37 el (1 erg (1 -0SuoW S1ed1pul S1fell 7/~ 9IBIPUL S3eN 07/8~  -IPUL MBI [1/9— M (I9MYM YNV €1
ueIsQuA[od 10

UBIPU] UBDLIDWY ‘UBISY projoSuoly  pIO[OSUON 21D
Iseq 2IedIPUI SIEX) 7T/~ IBDIPUI SIIeN 07/~  -Ipul SIED [1/T~
PrId (7 2mym (¢ Rl proxsaN proI8aN 21ed
Yorlg (€ IYM(S 97BDIpUI SIBX) T [ /f— 91edIpUL SITeI} 07/~  -IPUl S3eN [[/[- UBIpU] Ued
[eAQIPIIN-1SOJ AMYM (T 23yMm (¢ plos AIYM proseone)) 21ed proseone) ed  -LIRWY (g
0/S'1/5'L uelea] MY (I MY (I -8oNeD  9IBdIpUI SIeN 7L/~  -IPUI SHEX 07/p1- -IPUISHen [[/6-  oo[d ([3YM €WV ¢l
ueISauA[od 10
UBIPU] UBDLIOWY ‘UBISY projoSuojy  pIOJOSUOIA 918D
1seq 91BDIPUI SITEI) 7T /G— 1edIpUl SI[eN) O07/6— -Ipul siren [1/¢-
rg (¢ eid (& oelg pro1daN pro13aN 212
Yoelg (¢ yoeid (¢ a1BdIpUI S[ex 7T/~ eIIPUL SITe1} O7/¢~  -IpUl SIeN [[/Z~ UBIPU] UED
pue[AYM (¢ eId (¢ PO anym plOSedNE)  PIOSEINE) 918D LAWY (T
$/S°1/5°€-U991D) ownsg MMYM (I Ye[d (I -0SUON  9IBdIPUI SITeT) TT/p— 99BJIPUL SITeN) 07/8— -IPUI SIBI [[/9—  9IYM (I UM TNV 11
(4! IT 01 6 8 L 9 g ¥ € [4 I

26



27

Can ancestry be consistently determined from skeleton?

"UOI[AS Y] UO 9DUISJE 113U 01 INP PIPN[IXd dI9M SITeI)
QWOS, ‘OPIB[APY JO ANSIDAIUN dY) WOIJ 90BI puE 9 ‘XS UMOUNUN JO SUOIINS-J[BY PIXOT40-05/s40-s “OPIE[PPY JO AIIsI10ATUN AWIOIRUY JO WNISNA 21qqY
9} woiy 201 puk 95E ‘XoS UMOUUN JO S[ENPIAIPUT JO SUOI[NS gy ‘SWOOT UONIISSIP UT Spre SUIYOL] Se pasn 20kl pue 99 ‘xas umoudun Jo S[enpIAIpUI
JO SUOID[OYS [BNIDY, ‘SIBIA XX 88 1k PAIP OYM d[eW UBI[ENSNY UM — IOABPED PAJBUOD B WOIJ 0B PUE 95E ‘X3S UMOUY JO UOIINS Vg OPIB[APY JO
Ars1oAtu) ‘AWojEUY JO WNISNN AIGQY Y3 WOIJ I[NPE UB JO UOIDA[S Yy ‘UONIUN JUBUTWLIISIT JIA[R] — I(d, ‘UONIUN] JUBUTWLIISI( [BIUBID — I

UBISAUA[OJ 10
UBIPU] UBDLIOWY ‘UBISY projoSuopy
1SBY 91BJIPUI SITeI] 7T /€— 9IBDIPUI S1TRI) 07/S—

ped e F oerg pIOISaN  PIO[OSUON 21ed
el (€ deid (€ 91eDIpUT S1TeN) T/~ 9IBJIpUL S1e1) O7/T—  -IpUl Sifex) [[/T— UeIpU[ Ued
Yoelg (7 Yoed (¢ pros QIYM proseone)) 1ed proseone) 918> -LIWY (7 €00
1/£/$ qefung Aym (T Yoerd (I -eoned  29edIpul SIeN 71/L~  -IPULSIED 07/F 1~ -IPUISIEN [1/01-  Y°ld (I9MYM -OS 0T
projoSuoy 21ed
-Iput S)eI L61/%-
Yoerd (v yoerd (¢ yoerg proi3oN 218> projoSuopy 21ed
JorIg (€ Yrid (¢ oyedIpur siren ,[1/¢-  -Tpul siren ,61/G— -Ipul siren ,Q[/¢— UeIpuf ued
¥orIg (T Yrid (T pros AAYM PIOSEONED) 91ED proseone) 93ed  -LRWY (T 200
1/¢/S qelung >e[g (I oe|g ([ -BONED  2IEDIPUI SIEN ,[/6— -IPUl SMED L61/0[— -IPUl SIED ,01/8— e[ (IMYM -OS 61
ueISauAJod 10 uerpuy
yoeid (¢ Yoeig & UBDLISWY ‘UBISY 1SeHq projoSuox 21ed pro[o3uoy 21D
3orIg (€ Yeid (¢ o1edIput sien ,0[/L-  -IPUl SIeN ,GT/¢—  -Ipul siren ,g8/T— UBIPUL UBD
[eASIPIIN Yo®Id (T PeId (T PIO[ AUMYM pIOSEONED) 918D proseone) 93ed  -LRWY (T 10
T/¢/%  emsny S1ag anym (I Yoeld (I -OSUON  91edIpUT SIEX) ,O[/€~ -IPUl SIEN ,G[/T[~ -Ipul siten .8//—  e[d ([YM -SH 81
UBISIUA[OJ 1O
UBIPU] UBDLISWY ‘URISY projo3uop
Jseq 91edIpUl S1IeI) 71 /F— 9IBdIPUl SIIRI) 07/9—
el (3 yeid (% Jor[g pIoI8aN  PIO[OSUOIN 21ed
rlg (€ Ydeid (€ S1BDIpUL S3[EI1 TT /¢~ 91BDIpUl S1[e1) 07/~  -Ipul S)en [/~ Uuelpu] ued
ureirg Yoeig (z Yoeid (T pIoj AYM proseone)) 1ed proseone) 9Jed  -LOWY (7 650
/ey MON] TE[OL NTYM (T 1YM (T -0Suoy 9JedIpul 1B T[/G~  -IPUI SIeN O7/C1~ -IPulsien [1//-  eld (I23YM -SH LI
UBISUA[OJ JO
UBIPU] UBDLIDWY ‘UBISY projo3uon
1Seq 91BJIpUI SIIRI) [ /H— IBIIPUI SIRI) O07/7—
eig (¢ Peid (¢ oelg proidoN  PIO[OSUOIN 21ed
el (€ Ydeid (€ 91edIpUT S1TeN) T/~ 9IBJIpUL S1[en O7/T— -IpUl Sfen [[/¢— UeIpU[ ued
[eASIPaIN-1s0d oeld (7 Yoeld (¢ pros AIYM proseone)) 1ed proseone) 9Jed  -LOWY (7 8¢0
0/€/9 uerrel] AYM (T MYM (I -eoned 9)edIpul S1eN ¢[/9~  -IPUI SIeN O7/L1~ -Ipulsien 11/8-  e[d (I93YM -SH 91
(4! IT oI 6 8 L 9 S 14 € [4 I




28 Ingrid Sierp, Maciej Henneberg

column for specimen numbers 1, 2, 5, 6,
9, 10, 12, 14, 15, 16, 19, 20), where in
most cases skeletons were identified as
being White (specimens 9 and 16 were
identified as black). Three individuals fall
under the ‘ambiguous’ category (speci-
men numbers 7, 8, 13), where in all cases
skeletons were identified as being equal-
ly White and Black. Fourteen individuals
were identified as belonging to all three
of the racial classes by at least one meth-
od in each group (specimen numbers 1,
3,4,5,6,7,8,10,11, 13, 17, 18, 19, 20).

A non-parametric analysis of the
transformed data found a significant dif-
ference between the results of the nine
different methods (p<0.0001). Non-
parametric analysis of the inter-corre-
lation between the nine methods found
that only two methods (methods 7 and 8)
displayed significant correlation (r=0.56,
p=0.01).

Discussion

The combination of the nine methods
used in this study failed to produce ful-
ly consistent identification of the ances-
try of even a single skeleton. Although,
with a larger sample size, or with yet
another method, it may have been pos-
sible to find an individual who belonged
only to one ‘racial group’; such an event
would still be a small portion of all cases.
Were any of the skeletons studied here
an actual forensic case, the fact that in
none of the instances a fully consistent
result has been achieved is disturbing. It
indicates that the reliability of the meth-
ods is below 5% level while in criminal
cases the proof required is that “beyond
reasonable doubt”. The ethnic origins of
the skeletons used in this study where
not precisely known, with one exception
(specimen 2), however, this is of little

importance when no combination of the
nine methods was able to consistently
identify a single skeleton as belonging to
just one and the same ‘racial group’.

The ability of methods of forensic an-
thropology to determine ‘race’ from the
skeleton has been questioned by Brues
(1992). She states that paradoxical di-
agnoses of ‘race’ from the skull may be
due to the use of a subset of a single pop-
ulation to represent a large geographic
area. She does, however, commend the
work of Giles and Elliot (1962) describ-
ing their method as the ‘standard’ of ra-
cial determination. Contrarily, Snow et
al. (1979) found that in a collection of
42 skulls from White, Black and Indian
Americans, the racial origin of only 30
skulls was identified correctly using the
Giles and Elliot (1962) method. They
concluded that the geographically limit-
ed crania used to develop the discrimi-
nant functions were not representative
of the crania of present-day Americans.
This concept can be applied to all the
methods used in this study, as the ori-
gin of the 20 skeletons may not have
matched with the populations used to
derive the methods. Multivariate discri-
minant function approaches, such as that
of Wright (2008), proposed to improve
precision of identification of ancestry,
however, they do not seem to perform
significantly better as evidenced by our
results and those of Kallenberger and Pil-
brow (2012) who found that the CRA-
NID program was only able to accurately
assign 39% of specimens to geographi-
cally closest matching reference samples.

No single individual was identified as
belonging to only one ‘racial group’. It is
concerning that nine methods of forensic
anthropology, whose sole purpose is to
ascertain the ‘race’ of an individual, did
not yield consistent results. In 14 cases
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(70%), individuals were identified as be-
longing to all three racial classes. Speci-
men 18 was identified as White by four
methods (Bass 1995; Gill 1984; Rhine
1993; Wright 2008), Black by three meth-
ods (Giles & Elliot 1962; Iscan 1983;
Patriquin et al. 2002) and either Asian,
Amerindian, Indigenous Australian or
Oceanian by two methods (Brues 1990;
Gill 1998). Specimen 10 was found to be
majority White (six of the nine methods)
however the CRANID software (Wright
2008) identified this individual as be-
ing a Sydney Aboriginal. Results such as
these show that the range of inconsist-
encies found in assignment of ‘race’ does
not improve using more sophisticated
software.

The accurate determination of ‘race’
is virtually impossible with distribution
of human variation within and between
populations. For this reason, no-matter
how sophisticated the method, there is
no way to consistently identify an indi-
vidual as belonging to one specific ‘race’.
In court cases it is advisable to abstain
from stating the ‘race’ of a skeleton, even
if desired by the court, because a mistake
in assignment is likely and it will com-
promise the proceedings. If an ‘ethnic’
identification is required, it is better to
base it on the evidence of lifestyle, such
as tooth wear or limb characteristics than
on any ‘racial’ characters.

According to the discriminant func-
tion of Gill (1984) all 20 specimens in
this study were White. This is question-
able as only 12 specimens were consist-
ently found to be White by a majority of
the methods. In addition to this, speci-
men 13 displayed morphological features
congruent with an African American
or Australian Aboriginal person. These
features included a wide nasal aperture,
significant prognathism and a heavy su-

praorbital ridge. Despite this, the ability
of the methods to determine the ‘race’ of
this individual was ambiguous at best,
with results showing that three and a half
methods indicated White; three and a half
indicated Black, and two indicated either
Asian, Amerindian, Indigenous Austral-
ian or Oceanian. This suggests that de-
termination of ‘race’ through individual
morphological features of the skull (Bass
1995; Gill 1998; Rhine 1993) is limited
by the specific sites available for exami-
nation. If, in the case of specimen 13, re-
mains were fragmented and the mid-fa-
cial region was absent, the individual
may have been identified as being White;
a conclusion that would not be accepted
had the skull been fully intact.
Multivariate metric methods based
on linear discriminant analysis (LDA)
such like FORDISC (Ousley et al. 2009)
or CRANID (Wright 2008) also have
their fallacies. If even one anthropo-
metric point (out of the 29 necessary)
is missing, say due to a fractured skull,
CRANID will not work. When less than
21 measures, available in FORDISC are
used, results are not convincing, too
(Williams et al. 2005). Wright (2008)
states that results of the distributable
version of CRANID can only be taken as
reliable if the most likely sample popu-
lation has a high probability and if the
sample populations that immediately
follow are consistently from contiguous
geographical areas. In our analysis of 20
skulls, CRANID returned a result ‘poorly
catered for’ for eleven of our specimens
(Specimens 1, 2, 3, 5, 7, 11, 13, 15, 16,
17, 18). Wright (2008) states that this
lack of fit may be due to measurements
being wrongly made or entered, the ge-
ographical area from which these indi-
viduals came is poorly catered for in the
database, the individuals being morpho-
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logically atypical, or the individuals are
of mixed ancestry. This however, does
not help to understand what specifically
caused an ambiguous result for each of
our 11 abovementioned specimens. In
the present day forensic applications it
is likely that increased number of mixed
ancestry individuals may appear due to
an increase in migration, thus limiting
the applicability of metric methods.

Statistical analysis found a significant
difference between the results of the nine
methods. This indicates that, statistically,
the methods are not consistent. In a prac-
tical sense, this means that forensic inves-
tigators using one, or even a few of these
methods, will be obtaining results differ-
ent from investigators who may be using
a different combination of methods.

A number of methods of forensic an-
thropology were unable to consistently
determine the ‘race’ of any of the 20 skel-
etons. Racial determination is an identi-
fier of an individual’s uniqueness, regu-
larly sought after by law enforcement in
cases of discovery of skeletal remains. We
have shown that even with 20 non-frag-
mented sets of skeletal remains none
could be consistently placed into a single
racial category. Individual variability may
have played a significant role leading to
inconsistency of the results found in this
study, which further confirms the ideas
of Brace and Ryan (1980), Henneberg
(2010) and Lewontin (1976); that most
human variation occurs between individ-
uals of the same population rather than
being attributable to geographic distribu-
tion. Since the majority of the biological
variation in the human species occurs
among individuals with the minority be-
ing due to geographic differences (Brace
2005; Henneberg 2010; Lewontin 1976),
it seems impossible to construct a pre-
cise method of ‘racial’ identification.

Instances of such identification may be
successful in particular local populations
created by recent migrations.
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