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SUMMARY

Sex and age determination are vital when attempting to establish identity from
skeletal remains. There are two methodological approaches to sex determination,
namely morphological and metrical methods. In this study the shape of the scapula was
studied in order to gain information on its development and sexual dimorphism. One
drawback to studying the scapula is its fragility, making it difficult to obtain adequate
osteometric measurements.

The aim of this study was to use geometric morphometrics to study the ontogeny
and sexual dimorphism of the scapula. The sample consisted of 45 adult males and 45
adult females, as well as 81 juvenile scapulae of known individuals. The scapulae were
photographed and 21 homologous landmarks were plotted to use for geometric
morphometric analysis with the ‘tps’ series of programs, as well as the IMP package.
The consensus thin- plate splines, as well as the vector thin- plate splines for adult males
and females, as well as each consecutive year of growth in juveniles were compared
with each other.

The CVA and TwoGroup analyses yielded significant differences between males
and females. The lateral and medial borders of females are straighter and the
supraspinous fossa of females was more convexly curved than those of males. More
than 91% of the adult females and 95.6% of the adult males were correctly assigned.
Goodall’s F- test yielded a p- value of 0.20014 which was not significant. Hotelling’s
T test yielded a significant p- value of 0.00039.

Geometric morphometrics were found to be a valuable tool in the study of
changes in shape in the growing years and it was found that the lateral border of juvenile
scapulae remained constant with advancing age, while the medial border remained
constant during early childhood up to the age of six, varying during older childhood and
early adolescence and once again becoming constant from age 15 upwards.

The largest changes in the juvenile shape could be seen in the supraspinous
fossa, with the superior border having a concave shape up to the age of 10, and then
displaying a convex shape from 12 to 19 years of age.

Differences between the sexes in juveniles were not significant, but a larger
sample may yield different results.

In conclusion it was found that significant differences between the shapes of

adult male and female scapula exist.

iii



University of Pretoria etd — Scholtz, Y (2007)

OPSOMMING

Geslag- en ouderdombepaling is noodsaaklik wanneer identiteit vanaf skeletale
oorblyfsels bepaal word. Twee tipes metodes word gebruik in geslagsbepaling, naamlik
morfologiese en metriese metodes. In hierdie studie is die skapula bestudeer om
inligting te bekom aangaande die ontwikkelling en seksuele dimorfisme van hierdie
struktuur. Een probleem wat ondervind word wanneer die skapula bestudeer word, is die
feit dat dit ‘n baie delikate struktuur is, wat dit moeilik maak om voldoende osteologiese
afmetings te bekom.

Die doel van hierdie studie was om geometriese morfometrie te gebruik om die
ontogenie en seksuele dimorfisme van die skapula te bestudeer. Die steekproef het
bestaan uit die skapulas van 45 volwasse mans, 45 volwasse vroue en 81 jongmense
waarvan die geslag en ouderdom bekend was. Die skapulas is gefotografeer en 21
homoloé landmerke is toegeken vir gebruik met geometries morfometriese analise,
asook met die IMP- pakket. Die konsensus “thin- plate splines” van die volwasse mans
en vroue is vergelyk, asook dié van elke opvolgende groeijaar in die jongmense.

Die “CVA” en “TwoGroup” analises het statisties betekenisvolle verskille tussen
volwasse mans en vroue gevind. Die laterale en mediale grense van vroulike skapulas is
meer reguit en die supraspineuse fossa meer konveks gekurf as dié van die manlike
skapulas. Meer as 91% van die volwasse vroue en 95.6% van die volwasse mans is
korrek geklassifiseer. Goodall se F- toets het ‘n p- waarde van 0.20014 gelewer, terwyl
Hotelling se T°- toets ‘n betekenisvolle p- waarde van 0.00039 gelewer het.

Geometriese morfometrie is ‘n waardevolle hulpmiddel in die studie van
vormverandering. Dit is bevind dat die laterale grens van die skapula konstant gebly het
in jongmense, terwyl die mediale grens konstant was tydens die vroeé¢ kinderjare,
gevarie€r het tydens die latere kinderjare en weer konstant geraak het vanaf 15 jarige
ouderdom.

Die grootste veranderinge in die vorm van die van jongmense kon gesien word
in die supraspineuse fossa, wat ‘n konkawe vorm gehad het in kinders tot die ouderdom
van 10 jaar en ‘n konvekse vorm gehad het in jongmense van 12 jaar en ouer.

Geslagsverskille in die skapulas van jongmense was nie betekenisvol nie, maar
‘n groter steekproef mag ander resultate lewer.

Ter opsomming is dit bevind dat daar betekenisvolle verskille tussen die

skapulas van volwasse mans en vroue bestaan.
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