[MonyasimuoHHast HCTOPHS HeoJuTH3anun B Marpuoe

AHaJIN3 HOBBIX /IPEBHHAX F€HOMOB O3B0 PO CJeUTH NONYJISIIHOHHYIO JUHAMUKY HEOJUTHYECKOTO Nepexo/aa Ha
ceBepo-3anajie Adgpukn, B Marpu6e. 3emie/iejine 1 CKOTOBOJCTBO B 3TOT PErioH MPHHECJH eBpOoIeiicKue
HEOJIMTHYECKNE 3eMJe/1eJblbl, Murpupyomnue u3 oepun yepe3 'mopanrap. B pannem-cpe/iHeM HeoJIMTe HA CEBEPO-
3anajae A¢pHKHI cOCYIIeCTBOBAJIN KAaK HeCMelIaHHbIe I'PYIIbI, COXPAHNBIINE reHeTH4Ye CKHil Npogmib ¢ BepXHero

MaJie 0JIUTa, TAaK U IPYNIbI, CMEMIABIINECS C €BPONeiicKUMU 3eMiieJeabnaMi. B mo3qneM HeoJIMTE 3TOT PErHOH MOJIYIHII
JIOTIOJIHATEJILHBIN reHeTHYeCKU NOTOK n3 JleBanTa.

Ha ceBepo-3anane Adpuku, B pernoHe, KOTOPbIN MOJy4YrI Ha3BaHue Marpu0, HEOJIMTUYECKUN MePEX0]l OT OXOTHI U COOMPATEIbCTBA K
MPOU3BOJISIIEMY XO3SIACTBY cityumicst okouio 7400 ner Hazan. Kak MMEHHO 9TO IPOM30IILIO, IO CHX MOP ObLIO He BIIOJIHE SICHO.
O6cysxmanich 1Ba cleHapus: 1) celibckoe X035ICTBO B A(ppUKY NPUHECTIH MUTPUPYIOIIHE eBPOIIEHCKHE 3eMIIE/IEbLIbI; 2) MECTHbIE
apUKaHCKUE OXOTHUKH-COOMPATENH MEPEHsUIN HaBBIK 3eMJIeAeNHs OT Oikaiiumx coceneil. HoBble naHHbIe, TO3BOJISIONIUE

pa3zo0paThCs B 3TOM BOIIpOCe, OIyOIMKOBAHBI B skypHanie Nature.

I'enetnkn uccnenosamm JHK neBsity MHAMBHAOB, HAHJEHHBIX Ha TEPPUTOPUM YETHIPEX apXeoJIOTMYECKUX MaMsATHUKax B Marpube (B
Mapokko), oru nipezctaisaoT snvmnareout (Ifri Ouberrid, OUB), pannauit Heomut (IAM u KTG) u cpennmii Heonmut (Skhirat-Rouazi,
SKH), xponosormueckn oxsartbiBast nepuoj 6osiee 1000 ner. 'eHOMBI cekBeHMpOBaM ¢ MOKpbITHEM OT 45,8x 10 0,02x. Hosbie
TeHOMHBIE IaHHBIE TIPOAHAIM3UPOBAIIN BMECTE C paHee OIyOJMKOBAaHHBIMH, YTO ITO3BOJIMJIO TIPOCIIEANTD 32 TEHETHUECKON UCTOpHEH
3TOro perroHa Ha MPOTSKEHUH BOCBMHU ThICAY JIET.

OT BepXHEero najeoJinra Yyepe3 SMUMNalIeoIuT K paHHEMY HEOJIUTY YUeHble HaOJOIaIi COXpaHEHHE YHUKAIBHOTO FTeHETHYECKOTro
nipoduJIst, CYIIeCTBOBABILIEro Ha ceBepo-3amnane Adpuku ere 15 Toic. et Hazaa. Tak, U3yueHHsbli B JaHHO# padoTte
srunaneotrndecknid nHAUBUA Oub002 (7660-7506 et Ha3ax) reHeTUYeCKU cXofieH ¢ BepxHenanteonutudeckum TAF (15 086—14 046
JIeT Ha3aq) U panHeHeommnmueckuM IAM (7316-6679 net Ha3am). ITO TOBOPUT O TEHETUIECKOU HETIPEPHIBHOCTH U OTCYTCTBUH
3aMETHBIX TeHETHYECKHX MMOTOKOB Yepe3 CpeanzeMHOe Mope, o KpaitHei Mepe Ha npoTspkeHnn 7000 ner.

O6pastpl 3 Marpuba JeMOHCTPUPYIOT HU3KOE FeHETHUECKOe Pa3HOOOpa3ue, Kak MOXHO CY/UTh 1o crenenu romosuroroctu (RoH),
BO3MOXHO, BCIIE/ICTBUE [UTUTETbHON m3oismuu. O6pazernr Oub002, cekBeHUPOBAHHBIN ¢ HANOOJIBIIIIM MOKPHITHEM 45,8X, IOKa3bIBaeT,
YTO JpeBHsIs MOMYJISIIUS CeBepo-3amaaHoi AprKY MpoIuia Yepe3 y3Koe OyTHUIOYHOE TOPJIBIIIKO. BeposTHO, Marprockast JIMHAS
OblJTa pOACTBEHHA I'PyIIIaM COBPEMEHHBIX JIIofiel, MUTprpoBaBIMM u3 Adpuku 70-60 Thic. neT Hazan.


https://www.nature.com/articles/s41586-023-06166-6
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a. ['eorpacuueckoe pacnosnoxeHre apxeonormueckix NaMATHUKOB. b. XpOHOIOrHs MPeCTaBIEeHHBIX HICTOPUYECKUX IEPHOOB. C.
AHanu3 T1aBHBIX KOMIIOHEHT APEBHUX I'€HOMOB, M3YUEHHBIX B IaHHOM padoTe (KpyIHbIe LIBETHBIE 3HAYKK) U paHee OIyOJIMKOBaHHbBIX
(npoune 3Haukn). d. AHamu3 ADMIXTURE npeBnux renomoB (Simdes et al., 2023).

Heomutnueckue naauBuapl IAM, cy/isi IO NOJTYYeHHBIM JaHHBIM, UIMEJI AaBTOXTOHHOE ITPOUCXOXKACHUE U SBJISUIHCH TIOTOMKaMK OoJiee
PaHHMX TPy (BEPXHUH MAJIEOIUT U SIUIATIEOIIUT) CEBepo-3anatHoil AGpUKU. DTO coraacyercs co clieHapHreM, YTO HEOJTUTUIECKHIN
nepexo/1 B Marpuoe ocyIecTBHIIN MECTHBIE TIOMYJISIIIMY, TIEPEHSIBIINE MHHOBALIMIO 3eMJIE/IeITHS ITyTeM KOHTaKToB yepe3 CpeanzeMHoe
Mope. B otimuue ot IAM, uHauBHIBI ¢ Apyroro Heonutuyeckoro naMaTHuka KTG reHeTnyecky CXOAHBI ¢ PAHHUMH €BPOIEHCKUMU
3eMule/leNTbLIaM1, OHU MOZIEIMPYIOTCS U3 CMELIEHHs] eBPOTIEHCKIX 3eMIIE/IebLIEB C MECTHBIMH ceBepoadpUKaHCKUMH TpyInamu. bosee
Toro, B reHoMax KTG oGHapysxuiiach 1 HeOOIbIIIasi IPUMECh eBPOIENCKUX OXOTHUKOB-cobuparenein (WHG), nepenabiiasicst uepes
eBporneiickux 3emienenslieB. Monenupoanue KTG meronom qpAdm mnokaszano 72 % aHatosmiickoro Heoquta, 10 % WHG u 18 %
MECTHOTO MarpMOCKOro KOMIIOHEHTA.

MoxHo npearnonoxuTh nporucxoxgene KTG oT HEOIMTHYECKHNX 3eMiIeIelbIIeB, KOTOPbIe MUTPUPOBAIN U3 AHATOINY U
pacripoctpanuirch o EBporie, BoOpas B ce0s renerndeckuii crey WHG, a motom nepeceksin Cpeii3eMHOE MOpe 1 NOMaly B
Marpu6. IMeHHO B TaKO¥ MOCJIEJOBATENIBHOCTH, a He HeMoCpeICTBeHHO U3 AHatonnu u JleBanta B Adpuky. Hanbosee BeposiTHbIM
KaHIMIATOM JJIs 9TOTO CIIYKUT paHHUE Heomut M6epuu. OOcyxaaeTcs, MPUILIBUIM JIM eBPOIercKre 3eMiieaenblibl u3 Vioepuu B
MapOoKKO WK 3TO NMPOU3OILIO Yepe3 Nposue Mexay Cuipnieit 1 TyHHcOM, Belie]] 32 YeM MUTPaHTHl JOCTUII Marpuoa.
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PexoHcTpyKuus NomyJIsIMOHHON uctopun Marpuba (Simdes et al., 2023).

ApXeoJIorsi TOBOPHT, YTO PAHHEHEOJIUTUYECKOE 3eMIIe]IeNie B ceBepHON Adpuke ObUIO OrpaHMYEeHO TeppuTopreil Marpuoa,
BO3MOJKHO M3-3a KJIMMAaTHUECKHU X YCIOBUH. DTO OrpaHMYMBAIIO M IOTEHIMAJ PacCIpOCTPAaHEHHsI STUX I'PYIIT HACEIECHHUS IO JPYTUM
peruoHam AQpHku.

ABTOPBI IPUXOJIAT K 3aKJIIOUSHHUIO, UTO XapaKTep B3aUMOJICHCTBUS MKy pa3HbIMU Tpyrramu B Marpube ObUT CXOJIeH C TeM, UTO
HaOmonaock B EBporie: 3emiieielblibl aCCUMUTAPOBAIA MECTHBIX OXOTHHKOB-COOMpPATENICH B X0/Ie TEHETUIECKOTO CMEIIeHHUSI.
[Tporiecc HeOMMTU3ALIMU B ceBepo-3anaHoi AdpurKe BKIIOYAT COCYIIECTBOBAHUE T€HETMUECKH HECMEIIAHHBIX MECTHBIX MOMYJISIAN
(takux kak [AM) 1 cMelIaHHBIX ¢ eBpOIeCKUME 3eMJiieeblamu nomyasanui (takux kak KTG). MHeIMu c10BaMH, Tepexos K
CeJIbCKOMY XO3SIIICTBY OCYILIECTBIISUICS KaK MyTeM «Iepeiavyd HIei», TaK U «MUTPALIIH JIOAEH».

Eme oayH reHeTHYecKy i KOMIIOHEHT BO3HHUKAET B ceBepO-3anagHoi A(Qpuke B CpeJHEM HEOJIUTE, OH OTMEYaeTcsl Y MHINBUIOB U3
SKH kak pe3ymibrar reHetrmdeckoro moroka u3 Jlesanra. SKH mMoaenmpyiorcs kak cMelieHre Heonutuiaeckoro JleBanra ( 76,4 %) n
MECTHBIX MoItysiuuid (23,6 %). I[losiBiieHue 3TOro JIEBaHTUICKOTO TeHETUYECKOTO IIOTOKA COTJIACYETCs ¢ BOSHUKHOBEHHEM HOBOM
TpaJfLINKA KEPAMUKHU Ha ceBepe MapoKKo, B KOTOPOI MPOCMAaTpHBAIOTCS YEPTHI IIHYPOBOH Kepamuku. [lapasiensHo mo ceBepHOi
Apuke pacrpocTpaHsaeTcs CKOTOBOACTBO U appo-a3UaTCKUE A3BIKU. AHAIN3 NTOKa3aJl, YTO JIEBAHTHUACKUI KOMIIOHEHT OCTaeTCs B
Marpube B TeueHue nosaHero Heonuta. Maausunst nozanero veonmta (KEB) MopenupyloTes Kak Tak ke, Kak ¥ MHAWBUIbI PAHHETO U
CpeIIHEero HeoJIMTa ceBepo-3anaaHoil A(PHUKH, YTO TOBOPHUT 00 OTCYTCTBHM CYIECTBEHHBIX MUTPALM B 9TO NIEPHO]] BPEMEHH.

CrnoxHas NOMyJIALIMOHHAs CTPYKTYpa COBPEMEHHOI'O HaCeJIeHUs CeBepo-3anaaHoil ApUKY CBS3aHA C pa3INYHBIMU UCTOPMYECKIMU
COOBITUSIMH, TAKUMHU Kak apaOckasi skcniancus. Ho reHeTrvecky i aHam3 BbISIBUI O0Jiee IeTAIbHYIO TOMYJISIMOHHYIO IMHAMUKY.
IMepBoe, nonyJsALMKN ceBepo-3anagHoil A(PUKY IEMOHCTPUPYIOT TEHETHUECKYIO HEITPEPBIBHOCTD U U30JIALINIO, HAUMHAS C BEPXHETO
naneonura, ot 15 thic. ger no 7500 ner Hazan. 3aTeM TOT MEePUO U3OJISILUK ObUT HAPYIIIEH MUTPALIMSIMU PAHHUX €BPONEHCKUX
3eMJIeIeIbLIEB, KOTOPhle PHHECIIH CI0AA TEXHOJIOTUH CeJIbCKOro xo3sicTBa. HecMoTps Ha HeGodbIoe paccrosiHre Mexay Uoepueit n
ceBepo-3anaiHoil A(pHKON, TeHETHUECKHI MOTOK Yepe3 [ mbpanTap ycTaHOBUIICS TOJBKO B paHHEM HeoJIuTe. MUTPaHTBI IPHHECIH C
co0O¥ TEXHOJIOTMH 3eMJICICIS U KEPAMUKH, KOTOPbIE OT HUX HEPEHsIM U MECTHBIE MONYJISLMH Kak 0e3 FeHeTHYEeCKOrO CMEICHHSI
(IAM), Tak u cmemmBasick ¢ HUMU (KTG). BonbImiHCTBO TPy HaceaeH!s HEOJITa CeBepo-3anagHor A(pHKY OTIMYaIOCh
HeOoIbIINM 3(PEKTUBHBIM pa3MepOM MOMYJISALNHI 1 OoJiee HU3KMM TeHETHIECKUM pa3HOOOpa3reM, YeM HOIJISAINH TOTO Ke BPEMEeH!
B EBpore.
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