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MATEPVAJIbI MEXXTYHAPOJTHOVI KOHOEPEHIIVIV

HEKPOIIOJIb ®AHATOPUU — NMEPBBIE PE3YJIbTATbI PAJUOYTJIEPOAHOIO JATUPOBAHUS

©2020r. A.A. Ctpokos

Hrncmumym apxeonozuu PAH, Mockea, Poccus

E-mail: anton-strokov@yandex.ru

B pa60Te AHAJIM3VPYIOTCH NEPBbIE paAuOyIyIepoAHbIe NAaTbl [J11 aHTUYHOI'O MaMATHUKA CDaHaropml. Pe3yJ'IbTaTbl non-
TBEP KAAIOT W YTOUHAIOT JaTUPOBKH, MOJIy4YE€HHbIE IPYIrMMU METOAAMMU.

Kntoueswvie cnosa: Ceeproe [puuepHomopbe, danaropusi, XpOHOJOTHs.

B poccuiickoit apxeonornu paguoyrieponHoe NaTu-
poBaHKe O4YeHb PeKo MPUMEHSIETCS PU U3YUeHUH JIpeB-
HOCTeil MCTOPMYECKUX 3MO0X, 00ecrnevyeHHbIX HaXOAKaMu
MOHET Y UCTOPUUECKMMHU HCTOYHUKAMU, UMEIOLLIMMH CBOO
MCTOPUYECKYI0 XpoHosoruto. CuuTaercsi, YTo I TaKuX
NeproJoB OTHOCHTENbHAs! M aGCOIIOTHASI XPOHOJIOTHSI pa3-
paboTaHbl JOCTATOUHO JPOGHO M MO3BOJISIOT 060MTHCH 6e3
IaHHbIX PaZMOYITIEPOIHOTO NaTUpOBaHKs. TeM He MeHee,
JaHHas cxeMa paboTaeT He Bcerma — HEKOTOpbIe Morpe-
GeHust He coziepkar B cebe y3KO HaTHpPyeMbIX BeLleil, a
MHOTMe 3aXOPOHEHHsl 3a4acTyio BoOOLe Ge3bIHBEHTAPHBI.
VccnenoBanys noceqHYX JIeT OKas3any MepcrekTUBHOCTD
TNpMMeHeHKsl paauoyIJIepoHOrO NaTUPOBAHUS PUMEHH-
TEJIbHO K JIPEBHOCTSIM PaHHETO KeJIE3HOI'0 BeKa U CpefiHe-
BekoBbs (Stadler, 2005. S. 113; Warren, Higham, 2017).

B UcTopuueckom mysee XpaHsITCs MaTepuarbl packo-
nok 1936 r. nekponons @anaropuu B.Jl. Bnasarckum (bra-
Barckuii, 1941). danaropusi pacrnosnaraercsi HeflaJieko OT
nocenka Cennoit Temprokckoro paitoHa Kpacnogapckoro
Kpasi. ITO KPYNHeHLMii FOPOZA aHTMYHOH U CPeAHEeBEKOBOM
anox (540 . 1o H.3. — X B. H.3.). Ha JaHHbIii MOMEHT MHe He-
M3BECTHO HY OJHOI MOMbITKM PaJuoyIepogHOro AaTHPO-
BaHMsI MaTepHasIoB 13 3TOrO MAMSITHIKA, HECMOTPSI Ha Mac-
wrabHble MccenoBaHus, ausiyecs yke 6osee 100 ner.

B konnexuuM 13 pPacKONOK HEKPONOJs COXpaHHU-
JIMCb OpraHMYecKkue YraepoziCofepalliie HaXOIKh U3
Goraroro 3axopoHeHust 21 — GOJBIIOrO JBYXKAMEPHOrO

ckierna. JTO Mpexxae Bcero peBecHHa rpoba (Mosske-
BeJIbHUK, Juniperus) W Mopckue Bojopociu (Zostéra),
yCTU7aBILMe BXOAHYIO wwaxTy. OHM ObliM OTOOpaHbl 4715
AMS-natupoBanus.

Bbinu nonyueHs! cnenytoLie pe3yyibTaThl:

NpeBecnna — 14C (15) 1660+20 BP; 206 (95,4 %) 342—
420 calAD.

Mopckue Bomopocin — 14C (1o) 1820+20 BP;
26 (95,4 %) 132—-241 calAD.

[lo apxeonoruueckoMy MHBEHTaplO 3aXOpOHeHWe Ja-
THUpYeTCsl NOBOJIbHO Y3KUM IPOMEXYTKOM BpEMeHH —
375-450 rr. H.3. OCO6EHHO MHTEPECHO, YTO B JAHHOM MO-
rpeGeHny Oblia HaiifieHa WHOMKALWs MOHETbl PUMCKOTrO
umneparop Banenra (364378 rr.). AMS-naTa npeBecuHbl
rpo6a MOJHOCTbIO MOATBEP3KAAET TPAAULIMOHHYIO apXeo-
JIOrMYECKYIO IaTUPOBKY HaX0Zl0K, @ MOHeTa (terminus post
quem) Mo3BOJISIET CY3UTb JIaTy 3aXOPOHEHMs! 10 HEeCKOJIb-
Kux pecsitunetuit (375—420 rr.) — Bpems Hauasa 9KCHaH-
cuK ryHHOB B EBpony 1 murpauuy rotoB Ha TeppUTOPUIO
Pumckoit umnepun.

YapeBHeHHbI BO3PacT MOPCKUX BOZIOPOCIeit SIBJISIeTCs!
Pe3yJIbTaTOM BJIMSIHUSI MOPCKOTO pe3epByapHOro s¢pdekra
¥ JIOJKEH YUMUTBIBAaTbCSl P BepU(UKaLMK PafiMoyriepo-
HOro Bo3pacTa KOHCymMeHTOB (BaH nep [lnmuxt u ap., 2007.
C. 46—47), B cocTaB paLiOHa MMTAHKs KOTOPBIX OHAa MOIJIa
BXOJUTb.
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NECROPOLIS OF PHANAGORIA - FIRST RESULTS OF RADIOCARBON DATING

A. Strokov

InRussian archaeology radiocarbon dating is used in very rare cases when antiquities from historical periods are studied
based on coin finds and historical sources which have their own historical chronology. However, this arrangement does
not always work, as some graves do not contain items that can be dated to a narrow time span while a great number
of graves often have no funerary offerings at all. The State Historical Museum in Moscow houses archaeological
materials from the Phanagoria necropolis excavated in 1936. Phanagoria is is the largest city of the Classical period
and the early medieval period (540 BC—10th century). The collection from the necropolis excavations has preserved
organic carbon-containing finds from grave 21 (the wood served to make a coffin — juniper, and sea algae).
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These materials were selected for AMS-dating. The following results were obtained: wood: 342—420 calAD, sea
algae — 132—241 calAD. Of particular interest is the impression of the coin of the Roman Emperor Valens (364-378)
found in this grave. The AMS-date of the coffin wood fully confirms the traditional archaeological dating of the finds
whereas the coin offers an opportunity to narrow down the timeline of the grave to several decades (375-420). The
older age of sea algae is caused by a marine reservoir effect which must be taken into account during the verification
of the radiocarbon age of the consumers the food intake of which probably included algae.

Keywords: Northern Black Sea region, Phanagoria, chronology.
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HISTORY OF LAKE ONEGA AND ITS BOTTOM SEDIMENTS (NW RUSSIA)
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Lake Onega is the second largest freshwater lake in Europe, located at the boundary between the Baltic Crystalline
Shield and the Russian Plate. The bottom sediments have been formed during 14,000—15,000 years ago. Within the
framework of the RFS project, the multidisciplinary paleolimnological and geological investigations are carried out.
The aim of the research is to study the questions of the Lake Onega evolution and the formation of bottom deposits
in time and space. The report will present the reconstruction of the development of Lake Onega and the stages of the

evolution of lacustrine sedimentation.

Keywords: Lake Onega, paleolimnology, deep-water sediments, lacustrine sedimentation.

Lake Onega is the second largest freshwater reser-
voir in Europe, located at the boundary between the Baltic
Crystalline Shield and the Russian Plate. The depression of
Lake Onega is of tectonic origin. Its catchment area lays on
Precambrian crystalline rocks and Vendian to Phanerozoic
sedimentary rocks, which are resistant to glacial abrasion
and partly covered by Quaternary deposits. Oligotrophic
waters of Lake Onega are characterized by low mineraliza-
tion (39—46 mg/1). The area of the water surface is 9720
km?. The maximum depth is 127 m, with the average depth
is 30 m, the length (the longest distance from south to
north) is 248 km, and the width is 83 km.

Time-space variations in the sedimentogenesis and di-
agenesis of Lake Onega at all stages of its evolution from
its basin deglaciation ca.15000 years ago to the present is
reconstructed for the first time using a digital relief mod-
el. Long drill cores of bottom sediments from Lake Onega
were collected, based on seismoacoustic profiling data to
obtain more detailed objective information on the distribu-
tion of Holocene and Late Pleistocene sediments. Onegalce
Lake developed in front of the receding Late Weichselian
ice margin in Russian Karelia (Cy6erto u np., 2019; Zob-
kov et al., 2019). Glacial varves that formed in Onega Ice
Lake have been earlier studied by means of varve counts,
palacomagnetism and '4C AMS dates from small lakes
north of modern Lake Onega and from Lake Onega proper.
Synchronous changes in magnetic parameters and simi-
lar stratigraphy of these varve records together with the
existence of basin-wide marker interval of pink-coloured
varves have been used for core-to-core correlation and
palaeogeographic interpretations. Unfortunately, there are
missing varve-to-varve correlations between these cores.
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We present a 1155 yr long local varve chronology based
on 3 parallel overlapping cores from two small lakes in the
Zaonezhsky Peninsula at the northern coast of Lake Onega
(Fig. 1). Varve counts and matching of varve series were
made from digital images (Hang et al., 2019).

Current sedimentation processes in Lake Onega are
assessed for the first time by the integrated study of sus-
pended substances in the water and chemical, mineral and
particle-size compositions, physicochemical properties
and structural and textural characteristics of bottom sed-
iments using up-to-date mineralogical and geochemical
methods.

The upper layer of Lake Onega’ sediments are com-
posed of typical lacustrine sediments, represented by fluid
gray and greenish-gray organic silty clays and clays with a
brownish tinge. They are eventually replaced by more san-
dy mud and often have erosion contact with underlying de-
posits. The sediment-water boundary is characterized by
ochre-coloured colloidal gelatinous silt up to 1 cm thick;
below there lies gray-green unaltered lacustrine silt, grad-
ually hardening and then being replaced down the section
by homogeneous gray and/or varved clays. Black (due to
the presence of complex oxides and hydroxides of Mn, Fe),
green (containing vivianite), and cream-colored (contain-
ing rhodochrosite and siderite) microlayers are observed
in the gray-green mud. The number of microlayers and
their distribution in different cores vary. Importantly, the
reduction-oxidation barrier zone in the upper parts of the
sediment cores from the areas with increased gas con-
centration coincides with the sediment-water boundary
(a slightly oxidized layer that is less than 1 cm thick). This
upper horizon was identified according to previous studies
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