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Введение

Ê îñíîâíûì ðåçóëüòàòàì èçó÷åíèÿ êðàíèîñêî-
ïè÷åñêèõ îñîáåííîñòåé íàñåëåíèÿ Ãîíóð-äåïå –
ïðîòîãîðîäñêîãî öåíòðà ýïîõè áðîíçû â Þæíîì Òóð-
êìåíèñòàíå (2300–1500 äî í.ý., ÁÌÀÊ – Áàêòðèéñêî-
Ìàðãèàíñêèé àðõåîëîãè÷åñêèé êîìïëåêñ / êóëüòóð-
íàÿ îáùíîñòü) [Ñàðèàíèäè, 2008; Sarianidi, 2007],
èçâåñòíûõ â íàñòîÿùåå âðåìÿ, ìîæíî îòíåñòè

êîíñòàòàöèþ ñõîäñòâà ÷åðåïîâ èç Ãîíóðà ñ ðÿäîì
ãðóïï ýïîõè áðîíçû è æåëåçà Çàêàâêàçüÿ, à òàêæå
ñåðèÿìè ñîâðåìåííûõ áîëãàð è òóðîê, ÷òî ðàñ-
ñìàòðèâàëîñü êàê ñâèäåòåëüñòâî âûðàæåííûõ
«þæíîåâðîïåéñêèõ» ïàðàëëåëåé â ôåíåòè÷åñêîì
êîìïëåêñå æèòåëåé Äðåâíåé Ìàðãèàíû [Êóôòåðèí,
2016]. Òàêæå ïîä÷åðêèâàëîñü, ÷òî â ôåíåòè÷åñêîì
îòíîøåíèè ãîíóðñêèå ìàòåðèàëû íå îáíàðóæèâà-
þò ÿâíûõ ïðåäïî÷òåíèé ñðåäè «ñòåïíûõ» ñåðèé
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КРАНИОСКОПИЯ НАСЕЛЕНИЯ ГОНУР@ДЕПЕ: НОВЫЕ ДАННЫЕ

Ïðåäñòàâëåíû ðåçóëüòàòû èçó÷åíèÿ êðàíèîñêîïè÷åñêèõ õàðàêòåðèñòèê íàñåëåíèÿ Ãîíóð-äåïå –
ïðîòîãîðîäñêîãî öåíòðà ýïîõè áðîíçû â Þæíîì Òóðêìåíèñòàíå (2300–1500 äî í.ý., Áàêòðèéñêî-
Ìàðãèàíñêèé àðõåîëîãè÷åñêèé êîìïëåêñ).

Ìàòåðèàëû è ìåòîäû. Âûáîðêó, ïîñëóæèâøóþ îñíîâîé èññëåäîâàíèÿ, ñîñòàâëÿþò 46 ÷åðåïîâ
èç ðàñêîïîê 2005–2015 ãîäîâ. Îíà ïðîàíàëèçèðîâàíà ïî êðàíèîñêîïè÷åñêîé ïðîãðàììå, âêëþ÷àþ-
ùåé 36 ïðèçíàêîâ. Ìåæãðóïïîâîå ñîïîñòàâëåíèå ÷åðåïîâ èç Ãîíóðà ïðîèçâåäåíî ñ èñïîëüçîâàíèåì
14 êðàíèîñêîïè÷åñêèõ õàðàêòåðèñòèê. Â êà÷åñòâå ñðàâíèòåëüíîãî ìàòåðèàëà ïðèâëå÷åíû 14 ñå-
ðèé, ïðåäñòàâëÿþùèõ êàê «ñòåïíûå» ãðóïïû, òàê è íàñåëåíèå ðàçëè÷íûõ öåíòðîâ äðåâíåâîñòî÷-
íîé öèâèëèçàöèè. Àíàëèç ìåæãðóïïîâîé âàðèàáåëüíîñòè êðàíèîñêîïè÷åñêèõ ïðèçíàêîâ ïðîâåäåí â
íåñêîëüêî ýòàïîâ. Íà ïåðâîì ýòàïå, arcsin-ïðåîáðàçîâàííûå ÷àñòîòû ïðèçíàêîâ ïîäâåðãàëèñü
êëàñòåðèçàöèè ñ èñïîëüçîâàíèåì ìåòîäà Óîðäà, íà âòîðîì – ïðèìåíÿëñÿ àíàëèç ñîîòâåòñòâèÿ.
Íà òðåòüåì ýòàïå áûëè ðàññ÷èòàíû ôåíåòè÷åñêèå äèñòàíöèè, îïðåäåëÿâøèåñÿ ñðåäíåé ìåðîé
äèâåðãåíöèè Ñìèòà, êîòîðûå ïîäâåðãëèñü ïðîöåäóðå ìíîãîìåðíîãî øêàëèðîâàíèÿ. Ñòàòèñòè÷åñêèå
ðàñ÷åòû âûïîëíåíû ñ èñïîëüçîâàíèåì ïàêåòîâ Statistica 12.0 è PHEN 3.0.

Ðåçóëüòàòû. Êëàñòåðíûé àíàëèç arcsin-ïðåîáðàçîâàííûõ ÷àñòîò êðàíèîñêîïè÷åñêèõ ïðèçíà-
êîâ ïîêàçàë îò÷åòëèâîå âûäåëåíèå äâóõ ïîäêëàñòåðîâ. Ïåðâûé îáúåäèíÿåò âûáîðêó èç Ãîíóðà ñ
ñåðèÿìè «ñòåïíûõ» ãðóïï Ïîäíåïðîâüÿ è ñóììàðíûìè ñåðèÿìè ýïîõè áðîíçû Àðìåíèè. Âòîðîé –
îñòàëüíûå ãðóïïû. Ïðèìå÷àòåëüíî, ÷òî ïåðâûé ïîäêëàñòåð îáúåäèíÿåò â îñíîâíîì «èíäîåâðî-
ïåéñêèå» èëè «ïðîòîèíäîåâðîïåéñêèå» ñåðèè. Âòîðîé (çà èñêëþ÷åíèåì «àíäðîíîâñêîãî» ïîäêëàñòå-
ðà âòîðîãî ïîðÿäêà) – ãðóïïû ñ òåððèòîðèè Áëèæíåãî Âîñòîêà è äîëèíû Èíäà (ïðåèìóùåñòâåííî íå
èíäîåâðîïåéñêîãî ïðîèñõîæäåíèÿ). Ðåçóëüòàòû àíàëèçà ñîîòâåòñòâèÿ ïîäòâåðæäàþò èòîãè êëàñ-
òåðíîãî àíàëèçà. Âçàèìíîå ðàñïîëîæåíèå ñåðèé ïî ðåçóëüòàòàì ìíîãîìåðíîãî øêàëèðîâàíèÿ ðàñ-
ñòîÿíèé Ñìèòà, ïðè ýòîì, äåìîíñòðèðóåò êàðòèíó âî ìíîãîì îòëè÷íóþ îò òàêîâîé, ïîëó÷åííîé
â ðåçóëüòàòå ïðåäûäóùèõ ïðîöåäóð. Îäíàêî, ðàññìîòðåíèå âåëè÷èí ñòàíäðàòèçîâàííûõ MMD (ñ
ïîïðàâêîé íà óñðåäíåííûå ñðåäíåêâàäðàòè÷åñêèå îòêëîíåíèÿ) äåìîíñòðèðóåò òîò æå «èíäîåâ-
ðîïåéñêèé» òðåíä â ôåíåòè÷åñêîì ïðîôèëå æèòåëåé Äðåâíåé Ìàðãèàíû.

Çàêëþ÷åíèå. Êðàíèîñêîïè÷åñêèå äàííûå, äåìîíñòðèðóþùèå âûðàæåííîå òÿãîòåíèå íàñåëå-
íèÿ Ãîíóðà ê ÿìíèêàì è êàòàêîìáíèêàì Ïîäíåïðîâüÿ, òðàêòóþòñÿ â íàñòîÿùåé ðàáîòå íå ñ ïîçè-
öèé ãåíåòè÷åñêîãî ñìåøåíèÿ ïðåäñòàâèòåëåé «ñòåïíûõ» ïîïóëÿöèé ñ íîñèòåëÿìè ÁÌÀÊ, à êàê
ñâèäåòåëüñòâî íàëè÷èÿ îáùåãî äðåâíåãî «ïðîòîèíäîåâðîïåéñêîãî» ãåíåòè÷åñêîãî ïëàñòà. Òåì
áîëåå ÷òî íèêàêèõ àíàëîãèé (ïî êðàéíåé ìåðå, äî ñåðåäèíû II òûñ. äî í.ý.) ïî äàííûì êðàíèîìåò-
ðèè, çåìëåäåëü÷åñêèå ãðóïïû ñî «ñòåïíûì» íàñåëåíèåì íå îáíàðóæèâàþò.

Êëþ÷åâûå ñëîâà: êðàíèîëîãèÿ; êðàíèîñêîïè÷åñêèå ïðèçíàêè; Ãîíóð-äåïå; Òóðêìåíèñòàí; ýïîõà
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(ÿìíîé, êàòàêîìáíîé, ñðóáíîé êóëüòóð è ñêèôîâ
Ïîäíåïðîâüÿ). Â ïëàíå âíóòðèãðóïïîâîãî àíàëè-
çà îòìå÷àëîñü, ÷òî «…ãîíóðñêàÿ ïàëåîïîïóëÿöèÿ
ìîæåò ðàññìàòðèâàòüñÿ êàê ãðóïïà, ñîñòîÿùàÿ èç
áîëüøèõ îòäåëüíûõ ñåìåé (íàñåëåíèÿ ïîñåëêîâ-
ñàòåëëèòîâ?), èìåâøèõ íåâûñîêèé óðîâåíü áëèç-
êîðîäñòâåííûõ ñâÿçåé» [Êóôòåðèí, 2016, ñ. 277].
Ýòè äàííûå áûëè ïîëó÷åíû íà ìàòåðèàëå èç ðàñ-
êîïîê 2005–2010 ãîäîâ, êîòîðûé âêëþ÷àë 31 ÷å-
ðåï, èçó÷åííûé ïî êðàíèîñêîïè÷åñêîé ïðîãðàììå
ìîñêîâñêîé øêîëû [Ìîâñåñÿí, 2005á].

Â ðåçóëüòàòå ïðîäîëæàþùèõñÿ àðõåîëîãè÷åñ-
êèõ ðàáîò íà ïàìÿòíèêå, çà èñòåêøèé ñ ìîìåíòà óïî-
ìÿíóòîé ïóáëèêàöèè ïåðèîä, áûëà ïîëó÷åíà êðàíè-
îñêîïè÷åñêàÿ èíôîðìàöèÿ åùå î 15 èíäèâèäàõ, ÷òî
îáóñëîâèëî íåîáõîäèìîñòü ïåðåñìîòðà è íåêîòîðîé
êîððåêöèè îïóáëèêîâàííûõ ðàíåå äàííûõ.

Материалы и методы

Îáîáùåííóþ âûáîðêó, ïîñëóæèâøóþ îñíîâîé
äëÿ èçó÷åíèÿ êðàíèîñêîïè÷åñêèõ õàðàêòåðèñòèê
íàñåëåíèÿ Ãîíóð-äåïå, ñîñòàâëÿþò 46 ÷åðåïîâ èç
ðàñêîïîê 2005–2015 ãã. Îíè áûëè ïðîàíàëèçèðîâà-
íû ïî ïðîãðàììå, âêëþ÷àþùåé 36 ïðèçíàêîâ, ÷àñ-
òîòû è ðàäèàíû êîòîðûõ ïðåäñòàâëåíû â òàáëèöå 1
(÷àñòîòû ïîäñ÷èòûâàëèñü «per cranium» – áèëàòå-
ðàëüíûé ïðèçíàê ðåãèñòðèðîâàëñÿ êàê ïðèñóòñòâó-
þùèé, åñëè îí îòìå÷àëñÿ õîòÿ áû íà îäíîé ñòîðîíå
÷åðåïà, íåçàâèñèìî îò òîãî, íà êàêîé èìåííî).

Äëÿ ìàêñèìèçàöèè ÷èñëà íàáëþäåíèé èñïîëü-
çîâàëèñü è íåïîëíûå ÷åðåïà, ÷òî îïðàâäûâàåòñÿ
ôëóêòóèðóþùèì õàðàêòåðîì àñèììåòðèè â ðàñ-
ïðåäåëåíèè áîëüøèíñòâà äèñêðåòíûõ ïðèçíàêîâ
[Ìîâñåñÿí, 2005à, 2005á].

Ñðàçó íåîáõîäèìî îòìåòèòü, ÷òî ñòàòèñòè÷åñ-
êè äîñòîâåðíûõ îòëè÷èé ïî ÷àñòîòå âñòðå÷àåìîñòè
èçó÷åííûõ ÷åðåïíûõ ôåíîâ ìåæäó íîâîé «îáîá-
ùåííîé», è ðàíåå èçó÷åííîé âûáîðêàìè íå íàáëþ-
äàåòñÿ [Êóôòåðèí, 2016, ñ. 274]. Ýòî îáñòîÿòåëü-
ñòâî ïîáóäèëî íàñ íåñêîëüêî èçìåíèòü àëãîðèòì
ìåæãðóïïîâîãî àíàëèçà (âî èçáåæàíèå äóáëèðîâàíèÿ
ðàíåå ïîëó÷åííûõ ðåçóëüòàòîâ) çà ñ÷åò èçìåíåíèÿ
íàáîðà ñîïîñòàâëÿåìûõ ïðèçíàêîâ è ïðèâëå÷åíèÿ
íåêîòîðûõ äðóãèõ ñðàâíèòåëüíûõ ìàòåðèàëîâ. Ïå-
ðå÷åíü êðàíèîëîãè÷åñêèõ ñåðèé, èñïîëüçîâàííûõ â
ñðàâíèòåëüíîì àíàëèçå, ïðèâîäèòñÿ â òàáëèöå 2.

Ìåæãðóïïîâîå ñîïîñòàâëåíèå ïðîèçâåäåíî ïî
14 êðàíèîñêîïè÷åñêèì ïðèçíàêàì. Òàêîå ñîêðàùå-
íèå èõ íàáîðà îáóñëîâëåíî, â ïåðâóþ î÷åðåäü,
ðàçëè÷èåì â èññëåäîâàòåëüñêèõ ïðîãðàììàõ, ïî
êîòîðûì èçó÷åíû ìàòåðèàëû, ïðåäñòàâëÿþùèå
îñîáûé èíòåðåñ â ïëàíå ñðàâíåíèÿ ñ ãîíóðñêèìè.
Â ÷àñòíîñòè, â ïóáëèêàöèè äàííûõ ïî Õàðàïïå

ïðåäñòàâëåíû ñâåäåíèÿ î ðàñïðåäåëåíèè ÷àñòîò
ëèøü 18 ïðèçíàêîâ, 4 èç êîòîðûõ íå ó÷èòûâàëèñü
ïðè èññëåäîâàíèè ñåðèè èç Ãîíóðà [Hemphill et al.,
1991]. Ñóììàðíàÿ ñåðèÿ àíäðîíîâñêîé êóëüòóðû
Àëòàÿ òàêæå èññëåäîâàíà ñ èñïîëüçîâàíèåì àëüòåð-
íàòèâíîãî ìåòîäè÷åñêîãî ïîäõîäà, ïðàêòèêóåìîãî
ÿïîíñêèìè ñïåöèàëèñòàìè [Òóð, 2011]. Ïðèâîäÿòñÿ
äàííûå î ðàñïðåäåëåíèè ÷àñòîò 19 ïðèçíàêîâ, ÷àñòü
èç êîòîðûõ îòñóòñòâóåò â ïðîãðàììå, ïðèìåíÿå-
ìîé íàìè [Òóð, 2011]. Ïðè ìåæãðóïïîâîì àíàëèçå
îáðàáîòêà ïðîïóùåííûõ çíà÷åíèé äëÿ ýòîé âûáîð-
êè âûïîëíåíà ïóòåì ïîäñòàíîâêè ñðåäíåãî (îòñóò-
ñòâóþò ñâåäåíèÿ ïî 5 ïðèçíàêàì, èñïîëüçîâàííûì
â ñîïîñòàâëåíèè). Òàêèì îáðàçîì, çà ñ÷åò ðåäóöè-
ðîâàíèÿ íàáîðà ïðèçíàêîâ, áûëà ðàñøèðåíà «ãåî-
ãðàôèÿ» ñðàâíèòåëüíîãî ôîíà, ÷òî ïðåäñòàâëÿåò-
ñÿ îñîáåííî âàæíûì â ñâåòå îáøèðíûõ êóëüòóðíûõ
ñâÿçåé íàñåëåíèÿ Ìóðãàáñêîãî îàçèñà, ôèêñèðóåìûõ
ïî äàííûì àðõåîëîãèè [Ñàðèàíèäè, 2008; Àíòîíî-
âà, 2009; Äóáîâà, 2012; Ñàðèàíèäè ñ ñîàâò., 2014].

Àíàëèç ìåæãðóïïîâîé âàðèàáåëüíîñòè êðàíèî-
ñêîïè÷åñêèõ ïðèçíàêîâ ïðîâåäåí â íåñêîëüêî ýòà-
ïîâ. Íà ïåðâîì, arcsin-ïðåîáðàçîâàííûå ÷àñòîòû
ïðèçíàêîâ ïîäâåðãàëèñü êëàñòåðèçàöèè ñ èñ-
ïîëüçîâàíèåì ìåòîäà Óîðäà, êîòîðûé ïðèâîäèò ê ìè-
íèìàëüíîìó óâåëè÷åíèþ äèñïåðñèè è ïðèìåíÿåòñÿ
äëÿ çàäà÷ ñ áëèçêî ðàñïîëîæåííûìè êëàñòåðàìè.
Arcsin-ïðåîáðàçîâàíèå (óãëîâîå ïðåîáðàçîâàíèå
Ôèøåðà) ïîçâîëÿåò áîëåå òî÷íî îöåíèâàòü äîâå-
ðèòåëüíûå èíòåðâàëû, íåæåëè ïðîñòàÿ îöåíêà
îøèáêè ðåïðåçåíòàòèâíîñòè [Ãðæèáîâñêèé, 2008].
Íà âòîðîì ýòàïå ïðèìåíåí àíàëèç ñîîòâåòñòâèÿ
(Correspondence analysis) – àíàëîã àíàëèçà ãëàâ-
íûõ êîìïîíåíò äëÿ êà÷åñòâåííûõ ïðèçíàêîâ, â
êîòîðîì âìåñòî ìàòðèöû ïîïàðíûõ êîððåëÿöèé
äëÿ âûäåëåíèÿ êîìïîíåíò èñïîëüçóåòñÿ ìàòðèöà
çíà÷åíèé χ2, îòðàæàþùàÿ âåëè÷èíó ïîïàðíûõ ðàç-
ëè÷èé ïðèçíàêîâ. Äàííûå ïðîöåäóðû âûïîëíåíû
ñ èñïîëüçîâàíèåì ñòàíäàðòíîãî ïàêåòà ïðîãðàìì
Statistica 12.0. Íà òðåòüåì ýòàïå áûëè ðàññ÷èòà-
íû ôåíåòè÷åñêèå äèñòàíöèè ìåæäó ãðóïïàìè, êî-
òîðûå îïðåäåëÿëèñü ñðåäíåé ìåðîé äèâåðãåíöèè
Ñìèòà (MMD – mean measure of divergence) [Harris,
Sj vold, 2004]. Äàííàÿ ìåðà ïðåäñòàâëÿåò ñîáîé
ñðåäíþþ êâàäðàòèðîâàííóþ ðàçíîñòü ïðåîáðàçî-
âàííûõ ÷àñòîò âñòðå÷àåìîñòè ïðèçíàêîâ ïàðû
ñðàâíèâàåìûõ âûáîðîê, âûðàæåííóþ â ðàäèàíàõ
[Âàñèëüåâ ñ ñîàâò., 2007]. Îòðèöàòåëüíûå çíà÷å-
íèÿ MMD íå èçìåíÿëèñü [Êîçèíöåâ, 1980, ñ. 92].
Ñòàòèñòè÷åñêàÿ äîñòîâåðíîñòü ðàçëè÷èé ìåæäó
ãðóïïàìè ïðîâåðÿëàñü ïóòåì ñðàâíåíèÿ âåëè÷èíû
MMD ñî ñòàíäàðòíûì îòêëîíåíèåì (MSD). Âåëè÷è-
íà ñòàíäàðòèçîâàííûõ MMD (MMDst) ïðèçíàâàëàñü
ñòàòèñòè÷åñêè çíà÷èìîé, â ñëó÷àå ïðåâûøåíèÿ 2,00
[de Souza, Houghton, 1977; Ricaut, Waelkens, 2008].
Âåëè÷èíû MMD ðàññ÷èòàíû ñ èñïîëüçîâàíèåì
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ïðîãðàììû PHEN 3.0, ðàçðàáîòàííîé â Èíñòèòóòå
ýêîëîãèè ðàñòåíèé è æèâîòíûõ ÓðÎ ÐÀÍ (ã. Åêàòå-
ðèíáóðã) [Âàñèëüåâ ñ ñîàâò., 2007, ñ. 265–266]. Âè-
çóàëèçàöèÿ ôåíåòè÷åñêèõ äèñòàíöèé ïðîâåäåíà
ìåòîäîì ìíîãîìåðíîãî øêàëèðîâàíèÿ â ïðîãðàììå
Statistica 12.0.

Результаты

Îñíîâíûå ïîëó÷åííûå ðåçóëüòàòû ñãðóïïèðî-
âàíû â òàáëèöàõ 3–7 è ãðàôè÷åñêè ïðåäñòàâëåíû
íà ðèñóíêàõ 1–4.

Òàáëèöà 1. Ñðåäíèå äàííûå ðàñïðåäåëåíèÿ ÷àñòîò êðàíèîñêîïè÷åñêèõ ïðèçíàêîâ è èõ ðàäèàíû â ñåðèè
èç Ãîíóð-äåïå (ìàòåðèàëû 2005–2015 ãã., ñ÷åò “per cranium”)

Table 1. Average frequencies of cranial non-metric traits and their radians in Gonur-Depe sample (2005–2015
data, “per cranium” count)
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Обсуждение

Ðåçóëüòàòû àíàëèçà òàáëèöû ñîïðÿæåííîñòè,
ñ èñïîëüçîâàíèåì êðèòåðèÿ χ2 äëÿ ñðàâíèâàåìûõ
ãðóïï äåìîíñòðèðóþò, ÷òî 6 êðàíèîñêîïè÷åñêèõ
ïðèçíàêîâ îáíàðóæèâàþò äîñòîâåðíî ïîâûøåííóþ
èçìåí÷èâîñòü (òàáë. 3). Âåëè÷èíà çíà÷èìûõ ðàç-
ëè÷èé ïðèáëèçèòåëüíî â øåñòü ðàç ïðåâûøàåò òåî-
ðåòè÷åñêè îæèäàåìóþ (p < 0,05; 6 / 14 = 42,9%),
ñîîòâåòñòâåííî äàííûå ïðèçíàêè (ëîáíûå, äîïîëíè-
òåëüíûå ïîäãëàçíè÷íûå è ðàñïîëîæåííûå âíå øâà
ñîñöåâèäíûå îòâåðñòèÿ, ðàçäåëåííûé ïåðåìû÷êîé

ïîäúÿçû÷íûé êàíàë, ïðåäìûùåëêîâûå áóãîðêè è
îòâåðñòèå íà áàðàáàííîì êîëüöå) ìîãóò ðàññìàò-
ðèâàòüñÿ êàê àäåêâàòíî îòðàæàþùèå ìåðó ìåæãðóï-
ïîâîãî ðàçíîîáðàçèÿ ñðàâíèâàåìûõ ñåðèé.

Ðåçóëüòàòû êëàñòåðíîãî àíàëèçà arcsin-ïðå-
îáðàçîâàííûõ ÷àñòîò êðàíèîñêîïè÷åñêèõ ïðèçíà-
êîâ (ðèñ. 1) ïîêàçûâàþò, ÷òî îò÷åòëèâî âûäåëÿþòñÿ
äâà ïîäêëàñòåðà. Ïåðâûé îáúåäèíÿåò âûáîðêó èç
Ãîíóðà ñ ñåðèÿìè «ñòåïíûõ» ãðóïï Ïîäíåïðîâüÿ è
ñóììàðíûìè ñåðèÿìè ýïîõè ñðåäíåé è ïîçäíåé
áðîíçû Àðìåíèè. Ýòîò ïîäêëàñòåð ôîðìèðóåò ñëå-
äóþùèå ïîäêëàñòåðû âòîðîãî ïîðÿäêà: à) Ãîíóð-äåïå;

Òàáëèöà 2. Êðàíèîëîãè÷åñêèå ñåðèè, èñïîëüçîâàííûå â àíàëèçå è èñòî÷íèêè ñðàâíèòåëüíûõ äàííûõ
Table 2. Cranial samples used in comparative analysis and sources of cranioscopic data

Òàáëèöà 3. Ðåçóëüòàòû àíàëèçà òàáëèöû ñîïðÿæåííîñòè ñ èñïîëüçîâàíèåì êðèòåðèÿ ñîãëàñèÿ ÷2 äëÿ
ñðàâíèâàåìûõ ãðóïï

Table 3. Contingency chi-square analysis of cranial non-metric traits among compared samples

Ïðèìå÷àíèÿ. Óðîâåíü çíà÷èìîñòè ðàçëè÷èé: * = p < 0,05.
Notes. Marked differences are statistically significant at the p < 0,05.
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á) ÿìíàÿ è êàòàêîìáíàÿ êóëüòóðû Ïîäíåïðîâüÿ;
â) ñêèôû, ñðåäíÿÿ è ïîçäíÿÿ áðîíçà Àðìåíèè;
ã) ñðóáíàÿ êóëüòóðà Ïîäíåïðîâüÿ. Âòîðîé áîëüøîé
ïîäêëàñòåð îáúåäèíÿåò îñòàëüíûå ñðàâíèâàåìûå
ãðóïïû è âêëþ÷àåò íà ðàçëè÷íûõ ðàññòîÿíèÿõ ñëå-
äóþùèå ñåðèè: à) àíäðîíîâñêàÿ êóëüòóðà Àëòàÿ è
áðîíçà Ñèíüöçÿíà (Ëþøè); á) Õàðàïïà R37 (íà çíà-
÷èòåëüíîì óäàëåíèè), Äðåâíèé Åãèïåò (ñóììàðíî),
Ëàõèø è Êóìèäè; â) Ñàðàé Õîëà; ã) Ëèäàð. Î÷åíü
ïðèìå÷àòåëüíî, ÷òî ïåðâûé ïîäêëàñòåð îáúåäèíÿ-
åò â îñíîâíîì «èíäîåâðîïåéñêèå» èëè «ïðîòîèíäî-
åâðîïåéñêèå» ãðóïïû. Âòîðîé (çà èñêëþ÷åíèåì

«àíäðîíîâñêîãî» ïîäêëàñòåðà) – ãðóïïû ñ òåððèòî-
ðèè Áëèæíåãî Âîñòîêà è äîëèíû Èíäà (ïðåèìóùå-
ñòâåííî íå èíäîåâðîïåéñêîãî ïðîèñõîæäåíèÿ).

Ðåçóëüòàòû àíàëèçà ñîîòâåòñòâèÿ äåìîíñòðè-
ðóþò, ÷òî ïî ïåðâîìó âåêòîðó, îòðàæàþùåìó 29,4%
îáùåé âàðèàáåëüíîñòè (èíåðöèè), âûñîêèå íàãðóç-
êè ïðèõîäÿòñÿ ñ îäíîé ñòîðîíû íà òàêèå ïðèçíàêè,
êàê ìåòîïè÷åñêèé øîâ, äîïîëíèòåëüíîå ïîäãëàç-
íè÷íîå îòâåðñòèå, ðàçäåëåííûé ïåðåìû÷êîé
ïîäúÿçû÷íûé êàíàë. Ñ äðóãîé ñòîðîíû, íà òàêèå
îñîáåííîñòè, êàê ëîáíîå îòâåðñòèå, âñòàâî÷íûå
êîñòî÷êè â âåíå÷íîì øâå è îáëàñòè àñòåðèîíà,

Òàáëèöà 4. Ðåçóëüòàòû àíàëèçà ñîîòâåòñòâèÿ. Íàãðóçêè êðàíèîñêîïè÷åñêèõ ïðèçíàêîâ ïî I è II âåêòîðàì
(29,43 è 17,98% èíåðöèè)

Table 4. Correspondence analysis. Loads of cranial non-metric traits by I and II vectors (29,43 and 17,98% of
inertia)

Òàáëèöà 5. Ðåçóëüòàòû àíàëèçà ñîîòâåòñòâèÿ. Êîîðäèíàòû ðàñïîëîæåíèÿ ñðàâíèâàåìûõ ñåðèé â
ïðîñòðàíñòâå I è II âåêòîðîâ (29,43 è 17,98% èíåðöèè)

Table 5. Correspondence analysis. Coordinates of compared samples in the space of I and II vectors (29,43
and 17,98% of inertia)
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Òàáëèöà 6. Ôåíåòè÷åñêèå äèñòàíöèè (MMD) ïî êîìïëåêñó êðàíèîñêîïè÷åñêèõ ïðèçíàêîâ
ìåæäó ñðàâíèâàåìûìè ãðóïïàìè

Table 6. Mean measure of divergence (MMD) scores derived from cranial non-metric traits
among compared samples

Ïðèìå÷àíèÿ. * Íîìåðà ñåðèé (ãðóïï) òîæäåñòâåííû ïîðÿäêîâûì íîìåðàì â òàáë. 2 è 5.
Notes. * Samples’ numbers are the same as in Tables 2 and 5.

Òàáëèöà 7. Ôåíåòè÷åñêèå äèñòàíöèè (MMD), óñðåäíåííûå ñðåäíåêâàäðàòè÷åñêèå îòêëîíåíèÿ (MSD)
è ñòàíäàðòèçèðîâàííûå MMD (MMDst) äëÿ ñåðèè èç Ãîíóð-äåïå â ñðàâíåíèè ñ 14 ãðóïïàìè

ïî êîìïëåêñó êðàíèîñêîïè÷åñêèõ ïðèçíàêîâ
Table 7. Mean measure of divergence (MMD), its standard deviation (MSD) and standardized MMD (MMDst)

values based on cranial non-metric traits between Gonur-Depe and 14 compared samples

Ïðèìå÷àíèÿ. * MMDst = MMD/MSD. Âåëè÷èíû, ïðåâûøàþùèå 2,00 ñòàòèñòè÷åñêè çíà÷èìû ïðè p < 0,05.
Notes. * MMDst = MMD/MSD. Values greater than 2,00 are statistically significant at the p < 0,05.
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Ðèñóíîê 1. Ðåçóëüòàòû êëàñòåðíîãî àíàëèçà arcsin-ïðåîáðàçîâàííûõ ÷àñòîò êðàíèîñêîïè÷åñêèõ ïðèçíàêîâ
(èåðàðõè÷åñêàÿ ïðîöåäóðà, åâêëèäîâà ìåòðèêà, ìåòîä íàèìåíüøåé âíóòðèêëàñòåðíîé äèñïåðñèè Óîðäà)

Figure 1. Cluster analysis of arcsin-transformed cranial non-metric traits frequencies
(Hierarchical procedure, Euclidean distances, Ward’s method)

Ïðèìå÷àíèÿ. Íîìåðà ãðóïï òîæäåñòâåííû ïîðÿäêîâûì íîìåðàì â òàáëèöå 2.
Notes. * Samples’ numbers are the same as in Table 2.

Ðèñóíîê 2. Ðåçóëüòàòû àíàëèçà ñîîòâåòñòâèÿ â ïðîñòðàíñòâå I è II âåêòîðîâ
Figure 2. Correspondence analysis results

Ïðèìå÷àíèÿ. Îáîçíà÷åíèÿ ïðèçíàêîâ ïðèâîäÿòñÿ â òàáëèöå 3 è 4.
Notes. * Traits abbreviations are listed in Tables 3 and 4.
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Ðèñóíîê 3. Ðåçóëüòàòû àíàëèçà ñîîòâåòñòâèÿ. Ðàñïîëîæåíèå ñðàâíèâàåìûõ ñåðèé
â ïðîñòðàíñòâå I è II âåêòîðîâ

Figure 3. Correspondence analysis results. 2D Plot illustrating relationships between samples
Ïðèìå÷àíèÿ. Íîìåðà ãðóïï òîæäåñòâåííû ïîðÿäêîâûì íîìåðàì â òàáëèöå 2 è 5.
Notes. * Samples’ numbers are the same as in Tables 2 and 5.

Ðèñóíîê 4. Ðåçóëüòàòû ìíîãîìåðíîãî øêàëèðîâàíèÿ ôåíåòè÷åñêèõ äèñòàíöèé (MMD),
âû÷èñëåííûõ íà îñíîâå 14 êðàíèîñêîïè÷åñêèõ ïðèçíàêîâ

Figure 4. Multidimensional scaling of mean measure of divergence (MMD) values calculated
based on 14 cranial non-metric traits

Ïðèìå÷àíèÿ. Íîìåðà ãðóïï òîæäåñòâåííû ïîðÿäêîâûì íîìåðàì â òàáëèöå 2 è 5.
Notes. * Samples’ numbers are the same as in Tables 2 and 5.
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ïðåäìûùåëêîâûå áóãîðêè è îòâåðñòèå íà áàðàáàí-
íîì êîëüöå (òàáë. 4, ðèñ. 2). Äèôôåðåíöèàöèÿ
ãðóïï ïî çíà÷åíèÿì ýòîãî âåêòîðà âî ìíîãîì ñõîä-
íà ñ òàêîâîé, ïîëó÷åííîé ïî ðåçóëüòàòàì êëàñòåð-
íîãî àíàëèçà – ñåðèÿ èç Ãîíóð-äåïå îêàçàëàñü â
îáëàñòè ïîëîæèòåëüíûõ çíà÷åíèé, â íàèáîëüøåé
ñòåïåíè ñáëèæàÿñü ñ âûáîðêàìè ÿìíèêîâ è êàòà-
êîìáíèêîâ Ïîäíåïðîâüÿ (òàáë. 5, ðèñ. 3). Âåêòîð II,
îòðàæàþùèé ïî÷òè 18% îáùåé èíåðöèè ïðèçíàêîâ,
ïðîòèâîïîñòàâëÿåò ãðóïïû ñ íèçêîé ÷àñòîòîé âñòðå-
÷àåìîñòè ìåòîïè÷åñêîãî øâà è âûñîêîé – ïîäãëàç-
íè÷íûõ îòâåðñòèé, ýïèïòåðíûõ êîñòåé è âñòàâî÷íûõ
êîñòåé â îáëàñòè òåìåííîé âûðåçêè. Ïî çíà÷åíèÿì
ýòîãî âåêòîðà îáîñîáëåííîå ïîëîæåíèå ïðîäåìîí-
ñòðèðîâàëà ñåðèÿ ýïîõè áðîíçû èç Ëèäàð-Ãóþêà
(Àíàòîëèÿ). Òàêèì îáðàçîì, ðåçóëüòàòû àíàëèçà ñî-
îòâåòñòâèÿ, â öåëîì, ïîäòâåðæäàþò èòîãè êëàñòåð-
íîãî àíàëèçà, äåìîíñòðèðóÿ ïðàêòè÷åñêè èäåíòè÷íóþ
êàðòèíó äèôôåðåíöèàöèè ñðàâíèâàåìûõ ãðóïï.

Ìàòðèöà ôåíåòè÷åñêèõ äèñòàíöèé ìåæäó
ñðàâíèâàåìûìè ãðóïïàìè ïðåäñòàâëåíà â òàáëè-
öå 6. Âçàèìíîå ðàñïîëîæåíèå ñåðèé ïî ðåçóëüòà-
òàì ìíîãîìåðíîãî øêàëèðîâàíèÿ ðàññòîÿíèé Ñìè-
òà, äåìîíñòðèðóåò êàðòèíó âî ìíîãîì îòëè÷íóþ
îò òàêîâîé, ïîëó÷åííîé â ðåçóëüòàòå àíàëèçà ñîîò-
âåòñòâèÿ (ðèñ. 4). Ãîíóðñêàÿ âûáîðêà â ïðîñòðàíñòâå
I è II èçìåðåíèé ïîêàçàëà íàèáîëüøóþ áëèçîñòü ñ
ñåðèåé èç Ñàðàé Õîëà è êàòàêîìáíèêàìè. Ïî âñåé
âèäèìîñòè, òàêîé ðåçóëüòàò ñâÿçàí ñ äîïóùåíèÿ-
ìè, ïîäðàçóìåâàåìûìè àëãîðèòìîì ïðîãðàììû
PHEN 3.0 ïðè âû÷èñëåíèè ôåíåòè÷åñêèõ äèñòàí-
öèé – íåîáõîäèìîñòüþ óíèôèêàöèè ÷èñëà íàáëþ-
äåíèé (N) â ñðàâíèâàåìûõ ãðóïïàõ. Îäíàêî ðàñ-
ñìîòðåíèå âåëè÷èí ñòàíäàðòèçîâàííûõ MMD (ñ
ïîïðàâêîé íà óñðåäíåííûå ñðåäíåêâàäðàòè÷åñêèå
îòêëîíåíèÿ) äàåò âîçìîæíîñòü êîíñòàòèðîâàòü,
÷òî è ýòîò ñïîñîá ñîïîñòàâëåíèÿ äàë ðåçóëüòàòû
âî ìíîãîì ñõîäíûå ñ òàêîâûìè ïðè èñïîëüçîâà-
íèè êëàñòåðíîãî àíàëèçà è àíàëèçà ñîîòâåòñòâèÿ
(òàáë. 7). Íàèáîëüøóþ áëèçîñòü ñ Ãîíóðîì îáíàðó-
æèâàþò ñëåäóþùèå âûáîðêè (â ïîðÿäêå óáûâàíèÿ
ñõîäñòâà): ñêèôû, ÿìíàÿ êóëüòóðà Ïîäíåïðîâüÿ, ïî-
çäíÿÿ áðîíçà Àðìåíèè, êàòàêîìáíàÿ êóëüòóðà. Òàêèì
îáðàçîì, ðàññìîòðåíèå ðàññòîÿíèé MMD äåìîíñò-
ðèðóåò òîò æå «èíäîåâðîïåéñêèé» òðåíä â ôåíåòè-
÷åñêîì ïðîôèëå æèòåëåé Äðåâíåé Ìàðãèàíû.

Заключение

Ê êàêèì çàêëþ÷åíèÿì ìîæíî ïðèéòè â ðåçóëü-
òàòå ïðîâåäåííîãî ñîïîñòàâëåíèÿ? Ïåðâûé âûâîä
ïðåäñòàâëÿåòñÿ äîñòàòî÷íî òðèâèàëüíûì – èçìå-
íåíèå íàáîðà ñðàâíèâàåìûõ ïðèçíàêîâ ñóùå-
ñòâåííûì îáðàçîì ìîæåò ïîâëèÿòü íà âçàèìíîå

ðàñïîëîæåíèå ñîïîñòàâëÿåìûõ ñåðèé [Êóôòåðèí,
2016]. Â ýòîé ñâÿçè, îñîáî âàæíûì ïðåäñòàâëÿåò-
ñÿ òùàòåëüíûé ïîäáîð ïðèçíàêîâ ïðè ìíîãîìåð-
íûõ ìåæãðóïïîâûõ ñðàâíåíèÿõ. Ýòî íàáëþäåíèå
â èçâåñòíîì ñìûñëå ïîäòâåðæäàåò ïîëîæåíèå, ÷òî
ïðè ñóììàðíîì ðàññìîòðåíèè øèðîêîãî íàáîðà
ïðèçíàêîâ, íèâåëèðóåòñÿ äåéñòâèå îòáîðà ïî êàæ-
äîìó èç íèõ â îòäåëüíîñòè è îòðàæàåòñÿ ñåëåê-
òèâíî-íåéòðàëüíûé óðîâåíü äèôôåðåíöèàöèè
ôåíîôîíäîâ [Ìîâñåñÿí, 2005à].

Ïî äàííûì ïàëåîãåíåòèêè, ó îáðàçöîâ èç Ãîíóð-
äåïå çàôèêñèðîâàíû ìèòîõîíäðèàëüíûå ãàïëîãðóï-
ïû U7, J1c10, H14a è Y-õðîìîñîìíûå ãàïëîãðóïïû
E1b1a1a1c2c3c, E1b1b1, J1, R è T. Ýòè ðåçóëüòàòû
ïîçâîëèëè ïðèéòè ê çàêëþ÷åíèþ, ÷òî ïðåäñòàâèòåëè
«ñòåïíûõ» ïîïóëÿöèé ãåíåòè÷åñêè ñìåøèâàëèñü
ñ íîñèòåëÿìè ÁÌÀÊ, à òàêæå áûëè «îòâåòñòâåí-
íû» çà ãåíåòè÷åñêóþ ñâÿçü Åâðîïû è Þæíîé Àçèè
â áðîíçîâîì âåêå è ñïîñîáñòâîâàëè ðàñïðîñòðà-
íåíèþ èíäîåâðîïåéñêèõ ÿçûêîâ íà áîëüøåé ÷àñ-
òè Åâðàçèè [Narasimhan et al., 2018]. Êàçàëîñü áû,
äàííûå êðàíèîôåíåòèêè, äåìîíñòðèðóþùèå, â
ñâåòå íàñòîÿùåãî èññëåäîâàíèÿ, âûðàæåííîå òÿ-
ãîòåíèå ïàëåîíàñåëåíèÿ Ãîíóð-äåïå ê ÿìíèêàì
è êàòàêîìáíèêàì ñòåïåé Ïîäíåïðîâüÿ, ìîæíî ðàñ-
ñìàòðèâàòü êàê ïîäòâåðæäåíèå ýòîãî ïîëîæåíèÿ?
Ïî íàøåìó ìíåíèþ, îäíàêî, ýòîò ôàêò, âåðîÿòíåå
âñåãî, ÿâëÿåòñÿ ñâèäåòåëüñòâîì íàëè÷èÿ íåêîåãî
îáùåãî äðåâíåãî «ïðîòîèíäîåâðîïåéñêîãî» ãå-
íåòè÷åñêîãî ïëàñòà. Òåì áîëåå, ÷òî íèêàêèõ àíàëî-
ãèé (ïî êðàéíåé ìåðå, äî ñåðåäèíû II òûñ. äî í.ý.) ïî
äàííûì êðàíèîìåòðèè, çåìëåäåëü÷åñêèå ãðóïïû (â
÷àñòíîñòè, Ãîíóð) ñî «ñòåïíûì» íàñåëåíèåì íå
îáíàðóæèâàþò. Îäîíòîëîãè÷åñêè ïàëåîíàñåëåíèå
Ãîíóð-äåïå òàêæå ïðåäñòàâëÿþò ñîáîé òèïè÷íûõ
þæíûõ åâðîïåîèäîâ, ñ êîòîðûìè ãåíåòè÷åñêè ñâÿ-
çàíû, íàïðèìåð, íîñèòåëè àíäðîíîâñêîé êóëüòó-
ðû Àëòàÿ [Ðûêóøèíà ñ ñîàâò., 2003; Òóð, 2009]. Ïî
âñåé âèäèìîñòè, ìåòðè÷åñêèå (êîëè÷åñòâåííûå) è
ôåíåòè÷åñêèå ïðèçíàêè, äåéñòâèòåëüíî èìåþò
ðàçíûé ìåõàíèçì íàñëåäîâàíèÿ è îòðàæàþò ðàç-
íûå õðîíîëîãè÷åñêèå ïëàñòû âî âçàèìîîòíîøå-
íèè ïàëåîïîïóëÿöèé.
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CRANIAL NON@METRIC TRAITS IN GONUR@DEPE SKELETAL POPULATION:
NEW DATA

The article outlines the result of non-metric traits analysis of the cranial sample from Gonur-Depe – a
Bronze Age proto-urban center in Southern Turkmenistan (2300–1500 BC, Bactria-Margiana archaeological
complex, BMAC).

Materials and methods. The discussed sample consists of 46 skulls, excavated at 2005–2015. It was
analyzed by the cranioscopic program, which includes 36 non-metric traits. Intergroup analysis of Gonur
crania was made using 14 non-metric traits. As a comparative material, 14 samples, representing both “steppe”
groups and the archaeological population of various centers of the Ancient Eastern civilization were used.
The analysis of intergroup variability of non-metric traits was carried out in several stages. At the first stage,
arcsin-transformed trait frequencies were clustered using Ward’s method. In the second stage, a
correspondence analysis was used. At the third stage, we calculated Smith’s mean measure of divergence
biodistances, which were subjected to the multidimensional scaling procedure. Statistical procedures were
performed using Statistica 12.0 and PHEN 3.0 packages.

Results. Cluster analysis of arcsin-transformed frequencies of cranial non-metric traits showed a clear
presence of two subclusters. The first one combines the Gonur sample with the “steppe” groups of the
Dnieper region and the pooled Bronze Age samples from Armenia. The second one combines other groups.
It is noteworthy that the first subcluster combines mainly “Indo-European” or “Proto-Indo-European” samples.
The second (except for the “Andronovo” subcluster) includes samples from the territory of the Middle East
and the Indus Valley (mostly non-Indo-European origin). Correspondence analysis results confirm the results
of cluster analysis. Multidimensional scaling of Smith’s mean measure of divergence (MMD) distances, at
the same time, demonstrates a situation in many respects different from that obtained as a result of previous
procedures. However, consideration of the standardized MMD values (adjusted for mean standard deviations)
demonstrates the same “Indo-European” trend in the phenetic profile of the inhabitants of the Ancient Margiana.
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Discussion. Cranial non-metric data demonstrate the proximity of Gonur materials to the Yamnaya and
Catacomb cultures of the Dnieper region. This fact is interpreted not from the standpoint of genetic mixing of
the representatives of the “steppe” populations with the BMAC ones, but as evidence of the presence of a
common ancient “Proto-Indo-European” genetic stratum. Moreover, there are no analogies (at least until the
middle of the 2nd mill. BC) based on craniometric data, between agricultural groups and “steppe” populations.
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