Minulost ukryta v kosténém labyrintu
vhitfniho ucha: Védci z Univerzity
Karlovy pomahaji rekonstruovat
historii africkych pravéekych populaci

English see below

Praha 14. 8. 2026 — Jak rekonstruovat historii pravékych populaci tam, kde se kvuli nepfiznivym podminkam
nedochovala starobyla DNA? Mezinarodni tym s Ucasti Ceskych egyptologti, archeologu a antropologtl ukazal,
Ze odpovéd miuize byt ukryta na prekvapivém misté: v lidském vnitfnim uchu.

Analyza kosténého labyrintu téméf 150 jedinca z klicovych naleziSt v Africe a Eurasii odhalila zna¢nou biologickou
rozmanitost pravékych populaci v severovychodni Africe i zasadni populaéni zmény a procesy, které se zde odehravaly
na pozadi vyraznych klimatickych vykyva bé&éhem vice nez 40 000 let. Studie publikovana v prestiznim Casopise
Nature Communications tak poskytuje novy vhled do minulosti severovychodni Afriky a zaroven otevira nové moznosti
zkoumani populaéni historie v oblastech, kde geneticka data chybéji.
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Vyzkum realizoval rozsahly mezinarodni tym pod vedenim badatelt z University of Bordeaux (UMR 5199-PACEA) a
Narodniho centra pro védecky vyzkum (CNRS), jehoz soucasti jsou védci z Filozofické fakulty UK, Antropologického
oddéleni PFirodovédeckého muzea Narodniho muzea a Archeologického Ustavu AV CR, Praha. Hlavni autofi studie,
Nicolas Martin a Isabelle Crevecoeur, se pfi feSeni tohoto problému s nedostatkem genetického materialu ve zminénych
oblastech zaméfili na kostény labyrint — pevnou kosténou vnéjsi sténu vnitfniho ucha uvnitf spankové kosti. Jeho tvar
Ize totiz vyuzit jako spolehlivy ukazatel pfibuznosti a populacéni historie lidskych skupin.

Pomoci detailnich zobrazovacich technik védci vytvofili 3D rekonstrukce kosténého labyrintu a nasledné porovnavali
tvar jeho jednotlivych €asti — polokruhovych kanalkd, hlemyzdé a pfedsiné. Celkem pracovali se 194 strukturami ze 148
fosilnich koster z Afriky a Eurasie. Mezi nimi byli i cenné kosterni poz(istatky ziskané archeologickym tymem Ceského
egyptologického ustavu FF UK pod vedenim Lenky Varadzinové v sudanském pohofi Sabaloka. Odtud pochazi celkem
13 analyzovanych jedinct, z nichZ jedenact predstavuje vice nez polovinu do studie zafazenych holocennich lovca-
sbéracli z povodi Nilu a dal$i dva jedinci rozsifuji soubor stidanskych neolitickych pastevcl. Dalsi dva vzorky poskytl
Archeologicky ustav AV CR, Praha, jehoZ tym pod vedenim Ladislava Varadzina od r. 2021 zkouma pohofi Sakadud,
lezici 80 kilometra vychodné od Sabaloky.
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Nalezy z povodi Nilu na Uzemi Egypta a Sudanu mély ve vyzkumu kosténého labyrintu zvlastni vyznam, nebot nové
vysledky zde bylo mozné porovnat s vysledky pfedchozich analyz vyuzivajicich k poznani populaéni historie podél Nilu
morfologii dentino-sklovinné hranice na lidskych zubech.

LStavba vnitfniho ucha u vzork( z nilského udoli potvrdila jiz dFfive zjisténou biologickou kontinuitu zdejSich lovecko-
sbéralskych populaci, ktera saha od konce pleistocénu az do star§iho holocénu (cca pred 44000-8000 lety), a i velkou
populaéni zménu, k niz doSlo pred cca 8000 lety s prvnimi chovateli dobytka,” fika egyptolozka Lenka Varadzinova.
.Nové se v8ak podarilo odhalit dal§i pfipady pretrvani signalu pavodni lovecko-shéracské populace i nékolik tisicileti
po prvnim prichodu nové populace. Ukazuje se tedy, Ze nastup neolitu do nilského udoli neznamenal prosté nahrazeni
puvodni populace, ale mohl v jednotlivych regionech probihat podle riiznych scénaru.*






Analyzy také odhalily znaéné rozdily v morfologii vnitfniho ucha u jedincl z lokalit v Africkém rohu a centralni Africe mimo
nilské udoli, které naznacuiji, ze ve stfednim holocénu mohlo tyto regiony obyvat vicero biologicky odliSnych skupinek,
které nejspi$ prosly slozitym a zna¢né odliSnym vyvojem na lokalni Urovni. Tato mnohost a rozmanitost by mohla odrazet
davné vydéleni skupin v ramci jedné populace, rizné demografické trendy v daném regionu, ale i pfichod novych skupin
v prubéhu holocénu.

Zcela ne¢ekanym nalezem je zachyceni skupiny jedinc s neobvyklou morfologii kosténého labyrintu, ktera souvisi s
vrozenymi vadami specifickymi pro vnitfni ucho. Tato neobvykla morfologie se vyskytuje pfevazné u holocennich lovc(-
sbéracl z udoli Nilu a jeji specificky vyskyt naznacuje, Ze nékteré pravéké populace v severovychodni Africe mohly projit
slozitym sidelnim a demografickym vyvojem. V ném mohly hrat kliCovou roli ménici se pfirodni a Zivotni podminky v
zaveéru pleistocénu a ve starSim holocénu, kdy je dolozeno stfidani velmi suchych a vih&ich fazi, z nichz prvni mohly vést
ke geografické i biologické izolaci skupin a druhé naopak k vétSi propojenosti mezi regiony. , Tato neobvykla morfologie
byla zjisténa i u tfi z jedenacti analyzovanych lovci-sbéract z pohori Sabaloka, a to je klicova informace pro nas vyzkum
pravéku v této oblasti — takto postizeni jedinci totiz nejspis trpéli vrozenou ¢astec¢nou nebo Uplnou ztratou sluchu,”
doplriuje Lenka Varadzinova.






Pfinos tohoto vyzkumu vSak sahd za hranice poznani pravéké severovychodni Afriky. Dokazuje, Ze tvar kosténého
labyrintu mUze slouzit jako dilezity zdroj informaci o migracich, obménach populaci &i jejich dlouhodobé izolaci i v
oblastech, kde se Zadna starobyla DNA nezachovala, a kde tedy neni z eho data o mistni lidské populaci rekonstruovat.
Nova metoda tak otevira moznost zkoumat populacéni historii regionu, o nichz jsme kvili nedostatku genetickych dat,
doposud védéli jen malo.

,Vyzkumy Ceského egyptologického uUstavu FF UK jsou dlouhodobé na svétové urovni. Nynéjsi publikace v Nature
Communications si Filozoficka fakulta ceni jako dokladu védecké excelence Lenky Varadzinové a jejich kolegu. Jejich
studie je pozoruhodna mimo jiné metodologicky a jsem presvédcéen, Ze ji mohou ocenit i védci z jinych obord,“ dodava
prodékan pro védu a vyzkum Vaclav Cvréek.

Citace studie:

Martin, N., Veleminsky, P., Urciuoli, A., Varadzinova, L., Honegger, M., Ambrose, S.H., Antoine, D., Brandt, S., Briazek,
J., Cauliez, J., Duday, H., Grine, F., Brukner Havelkova, P., Irish, J.D., Jesse, F., Maréchal, L., Maureille, B., Ribot, I.,
Rmoutilova, R., Rougier, H., Santos, F., Thibeault, A., Usai, D., Vanderesse, N., Varadzin, L., Whiting, R.J. & Crevecoeur,
I. Bony labyrinth morphology reveals deep population history among Homo sapiens in prehistoric northeastern Africa
(44 — 3 ka). Nature Communications, published on August 12, 2026. https://doi.org/10.1038/s41467-026-76423-5
Vice informaci:

Lenka Varadzinova

Univerzita Karlova, Filozoficka fakulta, Cesky egyptologicky Ustav

lenka.varadzinova@ff.cuni.cz

tel: +420 602 829 651

Petra Brukner Havelkova

Narodni muzeum, Pfirodovédecké muzeum, Antropologické oddéleni

petra.havelkova@nm.cz

tel: +420 777 692 541

Ladislav Varadzin

Archeologicky Ustav AV CR, Praha, v. v. i.

varadzin@arup.cas.cz

tel. +420 732 478 486

Kontakt na hlavni autory studie:

Nicolas Martin

Centre for Human Evolution Research, Natural History Museum, London

nicolas.martin.bioanth@gmail.com

Isabelle Crevecoeur

UMRS5199-PACEA, Université de Bordeaux, CNRS

Isabelle.crevecoeur@u-bordeaux.fr

Tiskova zprava ke stazeni ZDE

The Past Hidden in the Bony Labyrinth of the Inner Ear:
Czech Scientists Help Reconstruct the History of Prehistoric
African Populations

Prague 14. 8. 2026 — How can we reconstruct the history of prehistoric populations when ancient DNA is
poorly present or absent due to adverse conditions? An international team, including Czech Egyptologists,
archaeologists, and anthropologists, has shown that the answer may be hidden in a surprising place: the human
inner ear.

An analysis of the bony labyrinth of the inner ear of nearly 150 individuals from key sites in Africa and Eurasia revealed
considerable biological diversity among prehistoric populations in northeastern Africa, as well as major population
changes and processes that took place over more than 40,000 years, marked by major climatic fluctuations. The study,
published in the prestigious journal Nature Communications, thus provides new insights into the past of northeastern
Africa and, at the same time, opens up new possibilities for investigating population history in regions where genetic
data are lacking.
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The research was conducted by a large international team led by researchers from the University of Bordeaux (UMR
5199-PACEA) and the French National Centre for Scientific Research (CNRS), which includes scientists from the Faculty
of Arts at Charles University, the Department of Anthropology at the Natural History Museum of the National Museum,
and the Institute of Archaeology of the Czech Academy of Sciences in Prague. The study’s lead authors, Nicolas Martin
and Isabelle Crevecoeur, addressed the problem of insufficient genetic material in these regions by focusing on the bony
labyrinth — the solid bony outer wall of the inner ear located within the temporal bone. Its shape can serve as a reliable
proxy of affinity and population history of human groups.

Using high-resolution imaging techniques, the researchers created 3D reconstructions of the bony labyrinth and then
compared the shapes of its individual parts — the semicircular canals, the cochlea, and the vestibule. In total, they
analysed 194 structures from 148 fossil skeletons from Africa and Eurasia. Among them were valuable skeletal remains
recovered by the archaeological team of the Czech Institute of Egyptology at Charles University’s Faculty of Arts, led
by Lenka Varadzinova, in the Sabaloka Mountains of Sudan. A total of 13 individuals analysed come from this region;
eleven of them account for more than half of the Holocene hunter-gatherers from the Nile Valley included in the study,
while the other two individuals expand the sample of Sudanese Neolithic herders. Two additional samples were provided
by the Institute of Archaeology of the Czech Academy of Sciences in Prague, whose team, led by Ladislav Varadzin,
has been exploring the Shagadud Mountains — located 80 kilometres east of Sabaloka — since 2021.
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Finds from the broader Nile basin in Egypt and the Sudan were of particular significance in the study of the bone labyrinth,
as the new results could be compared with those of previous analyses that used the morphology of the enamel-dentin
junction on human teeth to shed light on population history along the Nile.

“The structure of the inner ear in samples from the Nile Valley has confirmed the previously established biological
continuity of the local hunter-gatherer populations, which spans from the end of the Pleistocene to the Early Holocene
(approximately 44,000-8,000 years ago), as well as a major demographic shift that occurred approximately 8,000 years
ago with the arrival of the first cattle herders,” says Egyptologist Lenka Varadzinova. “However, we have also revealed
additional instances where traces of the original hunter-gatherer population persisted for several millennia after the first
appearance of the new population. It therefore appears that the onset of the Neolithic in the Nile Valley did not simply
involve the replacement of the original population, but may have unfolded according to different scenarios in various
regions.”






The analyses also revealed significant differences in inner ear morphology among individuals from sites in the Horn of
Africa and Central Africa outside the Nile Valley, suggesting that during the Middle Holocene, these regions may have
housed multiple biologically distinct groups that likely underwent complex and markedly different histories at the local
level. This abundance and diversity could reflect deep population substructure, various demographic trajectories in the
region, as well as the arrival of new groups during the Holocene.

A completely unexpected finding is the identification of a group of individuals with an unusual morphology of the bony
labyrinth, which is associated with congenital pathologies specific to the inner ear. This unusual morphology occurs
predominantly among Holocene hunter-gatherers from the Nile Valley, and its specific occurrence suggests that some
prehistoric populations in northeastern Africa may have undergone complex settlement and demographic developments.

Changing environmental and living conditions at the end of the Pleistocene and during the early Holocene may have
played a key role in this process, as evidence shows an alternation between hyper-arid and more humid phases, the
former of which may have led to the geographical and biological isolation of populations, while the latter may have
favoured greater regional interconnectivity. “This unusual morphology was also present in three of the eleven analysed
hunter-gatherers from the Sabaloka Mountains, and this is key information for our research into prehistory in this region
— since individuals with this condition most likely suffered from a partial or complete loss of hearing,” adds Lenka
Varadzinova.






However, the significance of this research extends beyond our understanding of prehistoric northeastern Africa. It
demonstrates that the shape of the bony labyrinth can serve as an important source of information about migrations,
population changes, or long-term isolation even in areas where no ancient DNA has been preserved — and where,
therefore, there is no basis from which to reconstruct data on the local human population. This new method thus opens
up new possibilities of studying the population history of regions about which, due to a lack of genetic data, we have
known very little until now.

“The research conducted by the Czech Institute of Egyptology at the Faculty of Arts, Charles University, has long been
at the world-class level. The Faculty of Arts values the current publication in Nature Communications as evidence of
the scientific excellence of Lenka Varadzinova and her colleagues. Their study is remarkable, among other things, for
its methodology, and | am convinced that researchers from other fields will also appreciate it,” said Vaclav Cvrcek, Vice
Dean for Science and Research.
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