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ABSTRACT. Data on natural palaeoarchives combined with archaeological materials from prehistoric
sites of the south-eastern Baltic provide a picture of ancient anthropogenic activity and main stages of
evolution of local communities starting from the Mesolithic. Modern Analog Technique (MAT) method
applied for the Kamyshovoe lake palynological data is used to reconstruct the seasonal temperature and
precipitation trends and values during the Holocene. During the Mesolithic, climate conditions changed
from those close to the late Glacial through a period of warmer and wetter climate with parameters
close to the present day to conditions of climatic optimum, when temperature was several degrees
higher that modern ones. These climate conditions existed during the first part of the Neolithic as well,
while from about 5500 cal yr BP the climate changed towards colder temperatures and a shift in sea-
sonal moisture content: summers became wetter and winters less snowy. For the Bronze Age, relative
temperature stability along with significant precipitation fluctuations are reconstructed. Since the Iron
Age, temperatures remain close to modern ones and several “wetter” episods are distinguished.
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1. Introduction eastern Baltic, known as far back from the Mesolithic, a
) ) ) regional center of exchange, trade and attraction of var-

As an interglacial period, the Holocene appears ious cultural traditions, including those associated with

to be an interval of relatively warm and stable climate. ancient technologies. This together provides an oppor-
However, fluctuations of precipitation and tempera- tunity to get a new insight into climate and society
ture are visible on a more detailed time scale, showing interaction in this part of Europe during the Holocene.

that climate changed essentially during the last 11 700
years (Borisova, 2014). Numerous studies in palaeocli-
matology and the humanities underline the substen-
tial role the main climatic fluctuations played in the
development of human civilisation (Burke et al., 2021).
The history of the natural environment of south-east-
ern Baltic being in a stage of active formation during
the last deglaciation and in the Holocene is recorded
in the numerous local palaeoarchives: lacustrine, bog,
lagoon sediments. Located at the intersection of sev-
eral cultural regions, this territory reflects the histori-
cal processes that took place in wide areas of Eastern
Europe (Druzhinina et al., 2023). At the same time, the
presence of unique reserves of amber made the south-

2. Materials and methods

The research is based on an overview of the
available published palaeoecological information (lakes
Kamyshovoe, Chistoe; bogs Kozje, Zedmar etc.) com-
bined with data on economic activities in prehistory
obtained from archaeological materials (Druzhinina et
al., in prep.). Detailed climatic reconstruction is com-
pleted using the Modern Analog Technique (MAT)
method (Juggins, 2020), applied for the data from
palynological and geochronological analyses of the
Kamyshovoe lake sequence (Druzhinina et al., 2023).
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3. Results and discussion

According to the MAT reconstruction, during the
Mesolithic, people lived in three different types of cli-
matic conditions. From the beginning of the Holocene
until 10 400 cal yr BP, the conditions were cold and
close to those of the Younger Dryas; this was the time of
birch-pine forest dominance. Then a period of warmer
and wetter climate with parameters close to the pres-
ent day began, causing a change in forest structure and
increase in the number of deciduous species. The third
stage of the Mesolithic, since 8500 cal yr BP, took place
in conditions of climatic optimum with the dominance
of broad-leaved forests.

The Mesolithic — Neolithic transition coincided
with a relatively long climatic cooling (7100 - 6600
cal yr BP). While the first part of the Neolithic still fell
during the climatic optimum of the Holocene and era of
broad-leaved forests, from about 5500 cal yr BP the cli-
mate changed towards colder temperatures and a shift
in seasonal moisture content: summers became wetter
and winters less snowy. Role of conifers increases in
broadleaved forests. Since the Neolithic, a new strat-
egy of settling and economy with stationary settlements
occured, and farming (cattle breeding and plant culti-
vation) started to play a role in the subsistence strategy
of the local population.

The beginning of the Bronze Age corresponds
with a start of relative temperature stability in both
summer and winter, with values close to modern ones.
Along that, significant fluctuations in humidity during
this historical period are recorded: maximum val-
ues of summer precipitation for the Holocene in the
interval 3900 - 3700 cal yr BP and a sharp decrease
in humidity in the second half of the period. Available
archaeological and palynological evidence show that
farming became one of the main occupations during
the Bronze Age, and according to geochemical study
of the lake sediments, since at least ~3100 cal yr BP
metallurgy started to gain importance in life of ancient
communities.

The Iron Age was apparently the epoch of the
greatest climatic stability with temperatures close to
modern ones and lower humidity, except for a wetter
interval around 2200 - 2100 cal yr BP. Precipitation
increased slightly during the Middle Ages, but remained
below modern values. About 1400 cal yr BP (Migration
Period) there was a slight temperature fluctuation
accompanied by a sharp increase in precipitation, the
cause of which should probably be attributed to a dou-
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ble volcanic eruption in AD 536 and 540. The smaller
scale peak of precipitation reflected the beginning
of the Little Ice Age. Since the start of the Iron Age,
intensity of anthropogenic activity in the south-eastern
Baltic grew till recent, with some interruptions during
the Migration period and local differences in its extent
related to the Teutonic Order’s conquest of the area in
the 13-14th centuries.

4. Conclusion

The overview of the archaeological and palaeo-
environmental data from the south-eastern Baltic pre-
sented on the background of the detailed climatic recon-
struction provides a framework for further research
of the «climate - human» relation and role of climatic
events in the evolution of human society. Increase in
archaeological data will make it possible to trace the
link between the changes in subsistence strategies of
local communities and dynamic environmental condi-
tions during prehistory.
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AHHOTAIIHUS. TlpencraBiieH 0030p apXeoJIoTMYecKHX U MaJIe09KOJIOTMYECKUX JTaHHBIX I0r0-BOCTOY-
Ho¥ banTyky Ha GoHe peKOHCTPYKLMM KJIMMaTta rojoneHa. MeToJ «CcoBpeMeHHHIX aHajioros» (MAT)
IIPUMEHUTEJIbHO K NaJMHOJIOTMYeCKWM AaHHBIM 03. KambloBoe KCHOJIB30BaH [Jis PEKOHCTPYKIUU
TPEH[OB U Ce30HHBIX 3HaUYeHUH TeMIlepaTyphl 1 OCAAKOB [JI Pa3HBIX 3TANOB rojolieHa. Y CTaHOBJIEHO,
YTO B TeueHHe Me30JIMTa KJIMMaThuieckue yCI0oBYsS MEHAINCh OT OJIM3KUX K [03[JHeJIe JHUKOBBIO Yepes3
nepuof 0oJjiee TEIJIOrO U BJIAXXHOIO KJMMaTa ¢ IapaMeTpaMu, OJIM3KUMU K COBPEMEHHBIM, K YCJIOBUAM
KJIMMaTH4YeCcKoro oNTUMyMa, Korjaa TeMiieparypa Oblia Ha HeCKOJIBKO IPafyCcoB BhIlle COBpeMeHHO!. B
TO BpeMs KakK IlepBas YacTb HeOoJIUTa COOTBETCTBOBAJIA KJIMMaTUYeCKOMYy ONTUMyMy, IpUMepHO ¢ 5500
KaJl. JI. H. KJIUMaT M3MEHUJICA B CTOPOHY IOXOJIOAAHUA U CMelleHHsA Ce30HHOTIO BBINafeHUsA 0CaAKOB:
JIeTO cTaJio 0oJjiee BJIaXHBIM, a 3Ma MeHee CHeXHOH. PeKOHCTPYKIINY [TOKa3bIBalOT, YTO OPOH30BEBII BEK
OBLJI IEPHOJIOM C OTHOCUTEIbHOU TeMIepaTypHOU CTaOMJIbHOCTHI0, HO 3HAUYUTEJIbHBIMU KOJIe0aHMAMU
KoJim4yecTBa ocagkoB. HaumHas c xxeJjie3HOro Beka, TeMiepaTypa, o-BUAUMOMY, OcTaeTcsA OJIM3KON K
COBpPeMEHHBIM 3Ha4eHUsAM. BeieAi0TcA HecKoJIbKo 60Jiee «BJIaXXHBIX» SIIM3040B, COBIAAA0MINX C Havya-
JioM Pumckoro BpemeHu, neprooM Besnkoro nepecesieHus HapoJOB U MaJIbIM JIeJHUKOBBIM I1epUO-
AoM B 21oxy CpeZiHEeBEKOBbA.

Kimouegwoie ciiosa: AHTPOIIOT€HHAaA AE€ATEJIbHOCTDb, apXe€O0JIOorvsd, 3110Xa KaMHA U IIaJieOMeTaJlia, MMaJIeOKJINMar,
Oro-BOCTOYHaA HPI/I6aJ'ITI/IKa, METOJ COBPEMEHHBIX aHAJIOTOB

Jia nqutupoBanusa: [[pyxuHuHa O., 'enmunuene JI.,, CxogHoB U., Bypko A. AHTpONOreHHas OeATeJIbHOCTb B SMOXU KaMHA
U najieoMetasuia Ha GoHe M3MEHEHUs KJIMMAaTta B roJIOlleHe Ha TepPUTOPUU 0ro-BoctouyHoil [IpuGantuku // Limnology and
Freshwater Biology. 2024. - Ne 4. - C. 318-321. DOI: 10.31951/2658-3518-2024-A-4-318

1. Beepenue PETHOHOB, 3Ta TEPPUTOPUS OTPAXaeT Te HCTOpUYeE-

CKUe INpOIlecchl, KOTOphble IIPOUCXOANIN Ha OOMIUPHBIX
Tepputopusax Bocrounoii EBponbl (Druzhinina et al.,
2023). B To xe BpeMs, HaauuMe YHUKaJIbHBIX 3allacoB

TojiolleH Kak MeXJIEJHUKOBbE - 3TO TEPUOJ
OTHOCUTEJIBHO TEIUIOT0 U CTaOWJIbHOrO KJIMMAaTa.

OmHAaKO Ha TMPOTSKEHUU TOJIOIeHA ITPOVICXO NN
MHOTOYHCJIEHHBIE KOJIEOAHUS KOJIMYeCTBA OCAIKOB U
TeMIIepaTyphl, MMOKa3blBasA, YTO KJIUMAT CYyMI[eCTBEHHO
MeHsIcA B TedeHue nocyequux 11700 net (Bopricosa,
2014). MHorue wuccJeIOBaHUS B HaJI€OKJINMATOJIO-
rMi U TYMAaHUTAPHBIX HayKax MOAYEPKUBAIOT CyIie-
CTBEHHYIO POJIb KOPOTKO-TIEPUOHBIX KJIUMATHYECKUX
KosiebaHuil B Pa3BUTHUU YeJIOBEUECKOHN ITMBUJIU3AIUN
(Burke et al., 2021). IIpupoaHas cpeda ro-BOCTOY-
Hou [IpubanTuky HaXOAWJIACh B CTAAWU AKTUBHOTO
(popmupoBaHusa B KOHIlE TJIECTOIIEHA U B T'OJIOIEHE,
4TO 3aUKCUPOBAHO B MHOTOYHCJIEHHBIX MPUPOJHBIX
apxuBax: 03epHBIX, OOJIOTHBIX, JIATYHHBIX OTJIOXKEHUSX.
PacnosioxxeHHasi Ha CTBHIKE HECKOJIBKUX KYJIbTYPHBIX
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SIHTaps cJeJiajio Iro-soctoynyio [Ipubantuxky yxe c
Me30JIMTa PeruoHaJIbHBIM LIEHTPOM 0OMeHa, TOPrOBJIU
U NPUTSDKEHUA PA3JIMYHBIX KYJIBTYPHBIX TPAguLIUM, B
TOM YHCJIE CBA3AHHBIX C JPEBHUMU TEXHOJIOTUsMU. Bee
3TO BMeCTe JaeT BO3MOXHOCTh JIeTaJIbHOTO H3y4YeHUs
npobyieMbl B3aUMOAENCTBUM KJIMMaTa U 00IjecTBa B
aTol yactu EBpomnsl B rojoreHe.

2. MaTepuanbl U MEeTOAbI

HccrenoBanue ocHOBaHO Ha 0030pe MMerolelics
onyOJIMKOBaHHOU maJieoreorpaduueckoii uHpoOpMa-
nuu (03. Kawmeimosoe, Yucroe; 60s1. Kosbe, Llenmap

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
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U JIp.) U apXeoJIOTUYECKUX MJAHHBIX O XO3AUCTBEH-
HOI [eATeJbHOCTH B SIOXM KaMHA M IajeoMeTasljia
(Druzhinina et al., in prep.). [leTaipHas KJMaTUye-
CKasi PEKOHCTPYKIMA BHIMOJIHEHA C KCIOJIb30BAaHUEM
Mmetomga Modern Analog Technique (MAT) (Juggins,
2020), mpuUMeHeHHOIo [aHHBIM MAaJTUHOJIOTUYECKOTO
U TEOXPOHOJIOTUYECKOr0 aHaIM3a JOHHBIX 0CaJIKOB 03.
Kawmspimosoe (Druzhinina et al., 2023).

3. Pe3ynabTaTtbl M 06Ccy)xpeHue

YcTaHoBJIeHO, YTO B TedeHue Me3osuta (~ 11
700 — 6500 kas.Jji.H.) KIMMaTuieckue ycJIOBUSA MeHs-
JIMCh OT OJIM3KUX K MO3[IHeJIeJHUKOBBIO Yepe3 Mepuof
0oJiee TeIJIOro U BJIAXKHOTO KJIMMarTa C lapaMeTpamu,
OJM3KMMH K COBPEMEHHBIM, K YCJIOBUAM KJIMMaTU-
Yyeckoro ONTHUMyMa, Korja TeMIiepaTypa Oblia Ha
HECKOJIBKO I'PaJlyCcoB BhIllle coBpeMeHHOI. CorjacHo
apxeoJIOTMYeCKUM [aHHBIM, Me30JIMTUYecKUe CcTpare-
rau xu3HeoOeclieueHUs OCHOBBIBAJIUCh Ha PHIOOJIOB-
CTBE U 0XOTe, HapAy C aKTUBHBIM OCBOEHUEM JIECHBIX
pacTUTEJIbHBIX PecypcoB, OJJHAKO M3-3a CKyOHOCTU
uMmeromierocsi GakTUYecKoro Marepuaja MNpPOCIeqUTh
U3MeHeHUs B [leATeJIbHOCTU YeJioBeKa, COOTBETCTBYIO-
1Me AUHaAMMKe KJMMarTa U najieocpe/ibl, CJI0XHO.

B To BpeMs Kak IepBas YacThb HEOJIMTa COOTBET-
CTBOBaJIa KJIMMAaTUYeCKOMY ONTHUMYMY, IPUMEPHO C
5500 xan. Ji. H. KJIUMaT U3MEHUJICS B CTOPOHY IOXO-
JIOJIaHUSA U CMeIeHNs Ce30HHOI'0 BhIMaJeHUsI 0CagKOB:
JeTo ctaso OoJiee BJAaXHBIM, a 3MMa MeHee CHEeXHOM.
B crparerun >xusHeoOeclieueHUs HEOJIUTUYECKOTO
HaceJieHUs1 pa3BelleHUe CKOTa U 3emJie/iejiie Hayajo
UrpaTh BO3pacTalollyio poJib, IprodpeTs elle H6oJibiliee
3HaueHue B 6poH30BOoM Beke (~ 4000 — 2800 kay.j.H.),
rnepuojie ¢ OTHOCUTEJIbHOM TeMIlepaTypHOU cTabuiib-
HOCTbIO, HO 3HAUNUTEIbHBIMU KOJIeOaHNAMHU KOJIMUeCTBa
ocazikoB. 'eoxuMudeckue MCCIeOOBAHUA OTJIOXKEHUH
03. KaMmblIioBoe 1nokasslBaloT, 4To, 0 KpaliHell Mepe, C
~3100 xaj.Ji.H. MeTa/UTyprus CTaHOBUTCA ellle OAHUM
BaXXHBIM 3aHATHEM B XU3HH MEeCTHOI'O HaceJIeHHUS.

C HauajioM xejiesHoro Beka (~ 2800 kaJi.ji.H.)
UHTEHCHBHOCTh AHTPOIOTeHHON [eATeIbHOCTU (3eM-
Jefenus, CKOTOBOACTBA U MeTaJUTyprun) B IOr0-BOC-
TouyHol [IpubanTrke Bo3pacraja, ¢ HEKOTOPHIMU Tiepe-
pbiBaMu B Iepuofsl Benmkoro nepecejieHusi HapoO/iOB
(5-6 BB. H. 3.) U 3aBOeBaHUA JAHHOU TEPPUTOPUU
TeBTOHCKUM OpAeHOM B 13-14 BB. H.3. CorJjiacHO IpoBe-
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AC€HHBIM PEKOHCTPYKIUAM, HAUMHAaA C XX€JIE3HOI'O BEKa,
TEMIIEpATypa OCTA€TCA OJIM3KOM K COBpPEMEHHBIM 3HAYE-
HUAM. BeIgeIATCA HECKOJIBKO 00Jjiee «BJIaKHBIX» 3IU-
30[10B, COBIIaJIalIX C HavyajioM Pumckoro BpEMEHU,
InepruogomM Besuikoro nepecejieHrA HapoJOB N MaJIbIM
JIEAHWKOBBIM IIEPHOAOM B 3IIOXY Cpe,I[HeBeKOBbH.

4. 3aKknloueHue

O630p ApXeOoJIOTUYECKUX ¢ IaJIE03KOJIOTh4e-
CKMX JaHHBbIX I0T0-BOCTOYHOM HpI/IGaJ'ITI/IKI/I B COBO-
KyImHOCTM C [O€TaJIbHbIMU IaJIECOKINMaTUYE€CKUMU
PEKOHCTPYKIUAMHU, CO3Ja€T OCHOBY OJIA ,Z[aJ'IbHefIIHer‘O
nccjeJoBaHusA poJii KOPOTKO-IIEPHUOAHBIX KJIMMAaTHU4e-
CKUX H3MeHEeHU B SBOJIIMM YeJI0BeYeCKoro ooOiie-
CTBa. YBeJIMUeHHEe MaccuBa ApXeOoJIOTUYECKUX NJaHHBIX
IMO3BOJINT NPOCJIEOAUTDH CBA3b MEXAY HN3MEHEHUAMU B
CTpaTerusax X13HeobecneueHUs APEBHEro HacCeJIeHUA
N OJUHaAaMUYHBIMU YCJIOBUAMU Oprxcanmef?l cpeanl B
2II0XM KaMHA U ITaJieoMeTasljia.
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