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Abstrakt

Tato dizertacni prace je predkladana ve formé svazku odbornych publikaci a konferencnich
prispévkl spolu s teoretickym (vodem. Prezentuje rlizné pohledy na hodnoceni variability
lebky (popt. postkranialniho skeletu), s dlirazem na sledovani diachronnich zmén, asymetrie a
pohlavniho dimorfismu.

Predkladana prace se soustfeduje na klasickou morfometrickou i geometricko-
morfometrickou analyzu tvarovych a velikostnich charakteristik lebky, kosti koncCetin a
obligeje u souborli pochazejicich z populaci Zijicich na Gzemi Ceské republiky. Prvnim
souborem je fotografickd dokumentace svrchné paleolitickych lebek z Pfedmosti u Pferova
(stafi 25 - 27 000 let). Druhy material predstavuji lebky a kosti konCetin pochazejici z rané
stfedovékého sidlisté v MikulCicich (obdobi Velké Moravy, 9. — 10. stoleti). T¥eti soubor
pochazi z Prahy z 30. let 20. stoleti, tzv. Pachnerova sbirka. Poslednim, zejména srovnavacim
vzorkem populace, jsou RTG snimky lebek a 3D modely oblicejll soucasné ceské populace.

Studium kosterni asymetrie populaci (Bigoni et al., v recenznim Fizeni, 2005;
Kujanova et al., 2008), jejiho stupné a lokalizace, umoZiiuje porovnavat rlizné modely
chovani, Zivotni podminky, socioekonomicke rozdily a variabilitu uvnitf a mezi populacemi
(MikulCice vs. Pachnerova sbirka). Direkcionalni asymetrie poukazuje na asymetrické
pouZivani koncetin ¢i Zvykaciho aparatu v disledku preference jedné strany pro dané ¢innosti.

FluktuaCni asymetrie odrazi environmentélni stres a schopnost populace na néj reagovat.



Vysledky potvrzuji vysoky biomechanicky a environmentalni stres u Pachnerovy kolekce
pochazejici z nejnizSich socioekonomickych vrstev. Dale poukazuji na socioekonomické
rozdily mezi riznymi oblastmi Mikul&ického sidlisté a mezi pohlavimi.

Pohlavni dimorfismus tvaru a velikosti byl sledovan na lebce a obliceji Ceské dospélé
populace 20. a 21. stoleti (Bigoni et al., 2010 a; Veleminska et al., 2012). Tvarové pohlavni
rozdily lebky nebyly zaznamenédny na lebce jako celku, na lebe¢ni bazi a celkovém tvaru
neurokrania, signifikantni pohlavni dimorfismus tvaru byl zaznamenan v oblastech medianni
kFivky neurokrania, horniho obli¢eje, regionu ocnice, nosniho otvoru a patra. Nejvyraznéji se
projevoval ve tvaru horniho obli¢eje, na jafmovych obloucich. Celkovy pohlavni dimorfismus
obliCeje je dan alometrickym vztahem jeho tvaru a velikosti. Nejvyraznéji se pohlavni
dimorfismus lebky a obli¢eje projevuje v oblasti dolni Casti obliCeje, zejména brady a
jarmovych obloukd. Pohlavni rozdily na obli¢eji jsou zfejmé i voblasti Cela, ocnic a
nadocnicovych obloukd, nosu a nosniho otvoru, rti a v celkovych délkositkovych
parametrech.

Diachronni zmény morfologie lebky byly sledovany v ¢asovém horizontu svrchni
paleolit — rany stfedovék — poCatek 20. stoleti — souCasnost (Veleminska et al., 2008 a, 2009;
Bigoni et al., 2010 b). Interpopulacni variabilita v tomto pfipadé ukézala zejména na trend k
rozvoji neurokranidlni globularity a snizovani facialni konvexity. Tyto zmény byly vyrazné;si

s rostouci asovou vzdalenosti populaci.



Abstract

This doctoral thesis is submitted in the form of science publications and conference
presentations together with theoretical introduction. It presents several points of view on the
variability evaluation in the skull (and postcranial skeleton), with accent on diachronic
changes monitoring, asymmetry and sexual dimorphism.

This study concentrates on analysis (using traditional and geometric morphometrics)
of size and shape of the skull, limb bones and face in the samples originated in the region of
the Czech Republic (Central Europe). The first one is a photographical documentation of the
Upper Palaeolithic skulls from Pfedmosti near Pferov (age 25,000 - 27,000 years). The second
material is represented by skulls and limb bones deriving from the Early Mediaeval settlement
in MikulCice (The Great Moravia, o _ 10" century). The third sample originated in the 1930s
in Prague, so called Pachner Collection. The last comparative sample presents radiographs of
the head and 3D surface models of faces of the recent society.

Study of skeletal asymmetry of populations (Bigoni et al., v recenznim Fizeni, 2005;
Kujanova et al., 2008), its level and localization, enables us to compare behavioral patterns,
living conditions, socioeconomic differences and variability within and between populations
(MikulCice vs. Pachner Collection). Directional asymmetry adverts to asymmetrical using of
limbs or masticatory apparatus in consequence of one side preference for some tasks.

Fluctuating asymmetry reflects environmental stress and the ability of population to react.



Results confirmed high biomechanical and environmental stress in the Pachner Collection
deriving from the lowest socioeconomic groups. Furthermore it refers to socioeconomic
differences between different regions of MikulCice settlement and between sexes.

Sexual dimorphism of the shape was evaluated in the skull and face of the Czech adult
population from 20" and 21 century (Bigoni et al., 2010 a; Veleminska et al., 2012). Skull
sexual differences were not found in the skull as a whole, in the cranial base and the shape of
neurocranium, significant sexual dimorphism was noted in the regions of the midsagittal
curve of neurocranium, upper face, orbits, nasal and palatal region. It was the most expressive
in the shape of upper face, in the zygomatic arches. Sexual dimorphism of the face is
presented of allometric relationship its shape and size. Sexual dimorphism manifests itself the
most in the lower part of the face, especially in the chin, and also in the cheeks. Sexual
differences were also apparent in the forehead region, orbits, and eyebrow ridges, nose and
mouth aperture, in general in length-width parameters.

Diachronic changes of the skull morphology were monitored in the time horizon
Upper Paleolithic — Early Middle Ages — the early part of the 20" century — recent time
(Veleminska et al., 2008 a, 2009; Bigoni et al., 2010 b). Towards recent inter-population
variability confirmed the tendency to the development of neurocranial globularity and the
decrease of facial convexity. These changes were more expressive with the increasing time

interval between populations.
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