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BBE/[EHHE

Tlomomenosas Tematuka 6ruta mpexcrasiena ma 11 Mesxnymapoanoit maamao-
Jormdeckoil kongepennun B HoBocuGupere (1971 r.) smaumrenbHBIM KoiIm-
9ecTBOM HMHTEPECHHEIX JOKIaJoB M colpala BechMa IIPeICTABHTEIBHYH ay/id-
TOPHIO COBETCKHX H 3apy0e:kHHIX mcciemoBareneil. HimBoit maTepec Kk mpobie-
MaM DaJWHOJOTHH W Tajeoreorpaduu TololeHa He clAy4aeH U o0bACHAETCA
PAOM IPHYHH.

TononenoBsie GosloTHO-03€PHBIE OTI0MKEHHA HABHIHCH (KOIHIOEIBIOY TOM
MHOT0O0TPACIeBO HAaIWHOTIOTHA, 0 OYPHOM pacmBere KOTOPOH CBHIETENBLCT-
BoBana kKoHpepennus B HosocmGupcre, C mccaemoBaHmAMEH ToNOIleHA CBA-
3aHBl MMEHA KPYOHEHIINX MalWHOIOTOB MHpA.

Hecmorpsa ma ortHOCHTENBbHO HeGOIBIIYI0 MPOJOJKHTEIBLHOCTH TOJOIEHA,
oxparoBaiomero mociaegame 10 000—12 000 mer, aTo BpeMms oTMedeHo 3Ha-
YUTeIBHBIMI M3MEeHeHHAMHA IPUPOIHOI cpensl. MBI mMeeM feslo mMOYTH ¢ HOJ-
HBEIM IMKJIOM MeKIeJHHKOBOI SIMOXH, TaK Kak maleoreorpaduueckas cTpys-
Typa ToJlolleHa Mako 49eM OTJIHYAeTCS OT HPOUIEIX Me;KIeIHHKOBHE, XOTH
HapacTaomasa CIJIa aHTPoHOreHoBoro gaxTopa u npupaer GoJBUIYIO CIENH-
¢uKy dTOMY IOCHe[HeMYy BTAIly YeTBePTHYHOTO BpeMeHH. Bce 5To BEI3HIBAET
GoXBIIOH HHTepec K MO3HAHWIO IHHAMAKHN OPHPOJHEX YCIOBHH ToJoIeHa, 3a-
HOMAIOMEMY KII0UeBHe MOSHIHA B IENH majdeoreorpaduiecKuX PeKOHCTPYK-
IHA — OT IPOILIOTO K HACTOAIIEMY M OyIymeMy.

IIpr pemenunm MHOTOOGPasHEIX HateoreorpaduiecKnx u majeoboTaHmIeC-
KHX 1mpobiieM, CBA3AHHEIX ¢ MBYYEHHEM TOJOIEHA, MBI ¢ HOJHBIM OCHOBAHHEM
MOJKeM UPHMeHATH NPUHINI AKTYalu3Ma, KPHTHKA KOTOpPoro (mpo3Bydas-
nras B IoKNIajax na miaeHapueix 3acemanuax [I1 Messgymaponmoil maamnomxoru-
YecKol KoH(pEPeHIH) MoiKeT OHTH IPHHATA UL B OTHOIIEHHH K TOPAa3JI0
fosiee JPEBHHM HTADaM DPAa3BUTHI JeMJIH.

IlanuHonmorua ceHrpasa 3HAYHTEIBHYIO POJb B PACKPHITHM MHOTHX Iajeo-
60TAaHHYIECKIX, TAaleOKINMATOMOTHIECKHYX W APYTHX IajeoreorpadHuecKuX
«raiitmy romomena. [locrarouno mamomuuTh 0 Mouorpadmax @. Dupbaca u
M. 1. Heitmrrapra, rpe jaHa pasBepHyTas KapTuHa HCTOPHH JIeCOB M Halleo-
reorpadguu rojxoneHa OrPoMHEIX TeppuTopmil cesepa Enpasum.

B mocnepnee Bpems Haronmics oGIIMPHEIL, KaueCTBEHHO HOBLIH MaTepHAI
II0 TaTWHOJIOTUH M Iajeoreorpaguu TOMOIEHA PAa3IHIHEIX PailoHOB 3eMIIH.
CymecTBerno o0oraTHinch HAINM IIPEJCTABJIEHHSA O COCTABE ILUIBIEBHIX
CHeKTPOB T'OJONEHOBHX OTI0KeHuil. Brimerenne neIbIE Tpas, KycTapHIKOB,
CIOOp MaTopPOTHHK00OPA3HHX, C(PAaTHOBEIX H THIOHOBEIX MX0B H T.J., OIpee-
lIeHNe 110 NEUIBIE BHAA PACTeHHS — BCE TO HO3BOJUI0 YTOYHHTH M JIOION-
HHTH LpeKHue Hajeoreorpaduueckue MoCTPOEHNA, OCHOBAHHLIE HA M3yUeHAN
ucropuu JecHuX (Gopmanmii. Bonemmoit BraIang B nandeoreorpaduaeckie Hccie-
JOBaHUA Tociaepnero mecarmiernsi BHec mertorn C'%, KoTopelil B KoMILTeKce ¢
najieoDOTAHNIECKUMA TAHHBIME T03BOJAET IPOBOAUTH IMHPOKHE KoppelAnun
00CTaHOBOK TOJOIMEHA W BePXHEro IIeHcTolena Ha ¢TPOroil XPOHOJIOTHICCKON
OCHOBE. SHAYHTENIBHO Ppacmmpmiach reorpadus TalmHOJIOTHICCKHX HCCIe-
MOBAHUI TOJONEHA, KOHIEHTPHPOBABIIUXCA pPaHee B OCHOBHOM B Ipeelrax
yMepennoro nosica Esponsi. B 1ol ¢BA3H yMecTHO HAOMHHATH 06 ompejeleH-
HHIX yenexax, jocturayteix mnaiampojgoramum B CIIA, Hamane, Hoonunm,
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Nugem w B apyrax crpasax. OcoBo cieayer BHIIeTHTH paGorer B. Ayapa mo
[0mmoit AMepuke, B. san Ileiicra mo Upany u Cupmu, Xoitzepa 1o Amsicke 1
Upnm, KOTOPHE MMEOT BAKHOE 3HAYCHHE A PelleHusd mpobieM TaInHOI0-
rEE ¥ maieoreorpadmm romomnena B raobansHoM Macmrabe. B CCCP B mocaep-
Hee BPeMA TaK/Ke 0TMeJaeTcsa aKTHBU3AINA I PacllupeHne pafoT Mo MBYIEHHIO
maXmHOJOTHE Todomena. HTepecHse mccienosannsa Bexyrca B Jlmrse, dcro-
gnE, ['pysus W B BOCTOYHEIX pailoHaX CTPAHHL

DTH ycmexm, 6e3ycloBHO, He 03HAYAIOT, ITO MBI HOTHOCTHIO HCISPIAIH BCE
naneoreorpadmueCKue BO3MOKHOCTH ITPAMEHeHHA INATMHOIOTHH TOJIONEHA.
Eme cymecTByi0T orpoMmbie Gexbie HATHA (B OCHOBHOM, OGTIHpHEE paitoHEl
ADHIHEIX M TPOIHYECKHX 00JIacTeil), e 0XBAYEHHEIe IMATMHOIOTHICCKHME MG~
clenoBaHAAMI. 11aIMHOTOTHA TOMONEHA MOKeT CHIpaTh (olee BHIHYO POTb
He TOJNBKO B pycIaX TPaJUNHOHHHIX Maneo0oTAHHIECKHX M IAIe0KIMMAaTH-
wecknx paboT, HO WM TPH pemeHHH IpoGreM reoMopoIOTHH, THAPOLOTHH,
[MOYBOBEEHASA, apXeoaornd U T. j. MHOroe IpejcTOHT cAienaTh B IIAHE Pas-
paboTKA T106aTbHOI CHCTeMEI TOI0NeHa i KOPPeIAIHE PerIoHAIBHAIX Ialeo0-
reorpamueCKHX cXeM UIA BHAENEHHA MeXaHH3Ma JMHAMUKH IPHPOJHBIX
VCJIOBHI HamIelt IJIaHETH B ToJoIleHe .

MapHHOIAIMHOIOTHA — CaMad MOJOAas BeTBh IaJMHOIOTHH. Boepsrie
0HA TPOABHIACH KaK CAMOCTOATEJIbHOE HANPABIEHHE B HAIHHOJIOTHMHE Ha IT
MeskyHapomHoii TaluHOIOrHIecKol KoHpepeHIHH B Vrpexte, B 1966 r.
Tam 65110 mpescrasieno okoixo 10 mormagoB, KoTopse Imocne KoHpepeHIHA
GpIH OmYGIMKOBAHEL B CHEL[HATBHOM BBIIYCKe MEKIyHAPOJHOTO HypHAIa
«Marine Geology».

CucreMaTHIECKAe MOPCKHME MaJMHOJOTHUECKHE HCCIe[0BAaHNA HAYaIHCh
¢ cepemHHE 50-X ro0B, I 3a HENONHBIE BAALATH JeT JOCTHTHYTH H3BECTHEIG
yemexn B atoil o6ractu. IlpoBogaTes cucTeMATHIECKHE HCCAROBAHHEA OCA/KOB
M3 MOPCKHX 06acceifHOB pPa3MMIHOTO THIA C I[eJbI0 BHIACHEHIA ocobennocTeit
pacmpe/eleHHs MBI I CIOP B MOPCKHX 0CaiKax, 4T0 HMeer foJblIoe 3HA-
weHme I8 METOAMKH CIOPOBO-IBLIBIEBOT0 AHAIN3A, TPOBOATCH HCCIEL0BA~
HASA 0CAJKOB M3 KOTOHOK MOPCKHX OTJIO/KeHHIl /Uls 1emeit crpaTarpaduu I
KOPPeIANHN ¢ KOHTHHEHTATBHRIMH OTJIOKEeHIAMH.

Jlsis1 BHACHEHHA BOIPOCA 0 HPOMCXOKGHIH M BO3PACTe ROHTHHEHTAIBHEIX
oKpamH GoJIbIIOe 3HAYEHHEe MMeeT M3YUeHNE JOHHOTO KaMEHHOro MaTepuaia.

Bce ati BOmpoCH OBLIM 3aTPOHYTHL B JIORIANAX, MPEJCTABICHHBIX Ha 111
MeskyHapoHoil NalHHOTOTHIeCKOH KoH(epeHIHN B HoBocubupere TeTom
1971 1.

1 9poii Teme ma 111 MemRIyHAPORHOH NATMHOIOTHIECKOI roH(epeHnuy OBLIM IOCBSAIEHE!
nsenapume gokaagst Y. Xoagerema n H. A. Xotumcroro (cam. «IIpodaeMsl maanHOIO=
o). M., «Hayra», 1973.



IHAJINHOJIOI'MA TOJIOLNEHA
HOLOCENE PALYNOLOGY

POST-GLACIAL PLANT SUCCESSION IN ICELAND
BEFORE THE PERIOD OF HUMAN INTERFERENCE

YRJO VASARI

Department of Botany, University of Oulu,
Oulu, Finland

The following is a preliminary report of mainly the pollen-analytical re-
sults obtained from a study of the development of Icelandic lakes in Late-
quaternary time.

Previous pollen-analytical work in Iceland

The investigations of Einarsson (1961, 1963) form the basis for the Late-
quaternary pollen chronology of Iceland. Other works in this field, are
those of Thorarinsson (1944, 1955), Okko (1956), Straka (1956), and Einarsson
(1956, 1962).

Einarsson (1961, 1963) distinguishes two main types of Icelandic pollen
profile, viz. one typical for Northeastern Iceland and another for North-
western — Southern Iceland. The main difference between them lies in the
fact that whereas the oldest pollen zone, A, is birchless in profiles from
most of Iceland, in Northeastern Iceland it shows a Betula maximum. Ac-
cording to Einarsson (1963, p. 355) this «first Betula maximum is probably
of Late glacial age».

The next zone, B, is characterized in all Icelandic diagrams by a large
Betula mazimum and Einarsson (1963) equates it with the Boreal and the
lower part of the Atlantic of continental Europe.

The large Betula maximum is followed by a minimum, also included
in zone B, and corresponding to the wet Atlantic period of continental
Europe (Einarsson 1963, p. 356). Zone C has another large Betula mazimum.
This zone corresponds to the Sub-boreal period and the lower Sub-atlantic.

The topmost part of the pollen profiles, zone D, exhibits very clear signs
of «landnam». This began between 870—930 A. D. and led to a rapid dest-
ruciion of birch forests which before that time had covered at least 50 per
cent of Iceland.

In his division of the pollen diagrams Einarsson makes great use of the
numerous tephra layers in the peat. Many of these layers, which have been
thoroughly studied by Thorarinsson (1944, 1954, 1958), have been dated by
means of C1* analysis.

The Pollen profiles

Two series of lake deposits have been studied for this work. Both of
them are outside the area where Einarsson (1961, 1963) found a lower
birch maximum of (probably) Late-glacial age. The northern series is, ho-

7



L

F D g

™ e
0 20 40 60 80 30 200 20 %0 0 20 Y0 60 01000 20 0 20 %0 60
fetula D xSaliz Juniperus ) Cyperaceae
'3 |
a8 AP 8 Jurart-Herbs Spores S

Shrubs Shrubs grasses &

DU LD,

Fig. 1. Lématjérn: Pollen diagram. Letter symbols in Varia column: A—Adrtemisia, Ca—Caryophyl-
laceae; Co—Compositae, Ce—Cruciferae, U—unidentified pollen

wever, not far from those areas of Iceland which are regarded as having
been ice-free during the last (Weichsel) glaciation (Einarsson 1961, Fig. 4;
1963, Fig. 3; cf., however, also Hoppe 1968).

Samples were taken with a modified Livingstone-sampler with a core
of diameter 5,5 cm and length 90 cm. Only one core was taken from each
depth and it served for pollen, macrosubfossil and C'* analyses.

The most important tephra layers with their respective ages have been
marked on the left hand side of the diagrams.

I. Southern lIceland (Sudurland), Arnesysla, Biskupstungur, Loématjorn.
About 100 m above sea level. This small lake is surrounded by a vast fen
of the Hallamyri type (cf. Einarsson 1961, pp. 8—9 and the literature the-
rein).

The pollen profile (Fig. 1) is divisible into five zones, marked b—f. The
lowermost zone, b, is characterized by NAP dominance, high values of
Juniperus and Saliz and a very low number of Betula pollen grains. The
main aquatic plant is Myriophyllum alterniflorum.

Zone ¢ is rather similar to b in many respects. It shows an increase in
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Betula and a decrease in Saliz. NAP still forms the dominant component
of the pollen rain and consists of many different species. Macroscopic re-
mains prove that tree birches (Betula pubescens coll.) existed already at
this time, while remains of Betula nana and Sorbus were also found. Myrio-
phyllum alterniflorum continues to dominate the aquatic vegetation.

At the zone ¢/d boundary a marked change in the vegetation takes place:
the nearly treeless vegelation becomes replaced by dense birch forests (birch
maximum — NAP minimum). A noteworthy feature in the aquatic vege-
lation is the abundance of Chara.

Zone e is typified by continuing high values of Betuly pollen and an inc-
rease of the numbers of NAP and spores. Juniperus falls to low values and
Is discontinuously present. Birch has minima in the beginning and end of
this zone. Myriophyllum alterniflorum is no longer the sole dominant in
the lake as [soetes (echinospora) and Potamogeton mainly P. natans also
become important.

The last zone, f, shows a new birch maximum and a clear increase in Spo-
res (Polypodiaceae, Lycopodium and Equisetum). Myriophyllum  alterniflo-
rum declines whereas [spetes and Potamogeton natans increase.
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11. Northern Iceland (Nordurland). Hinavains sysla, Asar, Hafratjorn.
97 m above sea level. Hafratjorn is a drained lake now almost entirely
covered by fen vegetation (F16i; cf. Einarsson 1961, pp. 8—9; Molholm Han-
sen 1930, p. 111—114). The surrounding higher ground is covered by low
heath vegetation of the M6 type (cf. Molholm Hansen 1930, pp. 47—51).

Altogether 6 zones were distinguished in the profile from this la-
ke (Fig. 2). At the bottom of the profile there is a sterile region where pollen
grains were too few to be counted. This part has been called zone a. The
basal sequence here bears a close resemblance to a typical «Late-glacial»
stratigraphy: first clay and clay-gyttja followed by gyttja which in turn is
overlain by minerogenic material (sand). C'* datings were made from the
gyttjas on both sides of the sand layer. The ages obtained were, however,
far from Late-glacial being 7.940 + 260 B. P. (HEL-146) and 7.830 -+ 360
B. P. (HEL-159).

Zone b, above the sterile part is, as at Lomatjorn, characterized by Sa-
liz and Juniperus maxima and high values of NAP. An extremely scanty
macrosubfossil record further corroborates the impression of a poor vegeta-
tion during these pioneer phases. Nitella and Ranunculus trichophyllus coll.
were the first plants to grow in the lake. The only woody species of zone b
were Juniperus, Empetrum and Saliz herbacea.

Zone ¢ is much longer than in the previous profile. Juniper pollen is
much more abundant than at Lématjorn, while spores (Equisetum, Lycopo-
dium and Polypodiaceae) are more numerous. Macroscopic remains again
prove the existence of tree birches during this period. Potamogeton species
(P. praelongus and P. gramineus) were the main water plants, but towards
the end of zone ¢ Isoétes (echinospora) and Myriophyllum alterniflorum
begin to occur in greater quantities.

The zone ¢/d boundary is much more difficult to define here than in the
Lématjorn diagram. The Betula curve rises more gradually and the Betula
mazximum is less clearly defined at its upper limit. Zone e is again marked by
somewhat lower percentages of Betula between two maxima. Myriophyllum
alterniflorum is abundant in zone f.

Conclusions

On the basis of the tephra layers of known age and the two available
C!* datings, «sedimentation curves» were drawn for both of the profiles
studied (cf. Nilsson 1964, pp. 24—27 and Fig. 3). With the help of these,
the pollen zones were then dated. The absolute ages and the different periods
used in the correlation table (Fig. 3) are according to Nilsson (1964 and
1965). This is of course only a rough method and it is hoped that these sug-
gestions can be verified by further studies on these pollen sequences. Figure
3 summarizes the results obtained and at the same time affords a comparison
with the zonation scheme of Einarsson (1961, 1963). The right hand part
of the table shows the zones of Einarsson and his concept as to their ages.
A correlation between these two schemes reveals that the greatest differences
in opinion prevail in connexion with the first phases of development of the
vegetation.

In the light of the available C!* datings, five in all (Thorarinsson 1955,
1956; Einarsson 1961, pp. 19—20), it seems evident that records of plant
life in Iceland do not reach back to Late-glacial time but only to about the
Boreal period, 9.000—8.000 B. P. At that time there still prevailed a tree-
less tundra vegetation. It should be noted that no signs of steppe elements,
generally so common in European Late-glacial deposits can be seen, and
Saliz herbacea and Juniperus, both of them favouring oceanic climate (for
juniper, see the discussion in Vasari & Vasari 1968, pp. 43—44) are charac-
teristic of the pioneer phase. The climate in the ice-free areas of Iceland must
at those times have been rigorous and of a maritime character.
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The spread of birch forests was a relatively slow process, datable to the
early Atlantic period. The real Hypsithermal period in Iceland seems to
fall in the Late Atlantic — early Sub-boreal period (about 4.500—2.500
B. C.) rather than to a time about two thousand years later as suggested
earlier by Einarsson (1963, p. 357). It is possible that further studies will
prove zones e and f to be artificial only and that they should be better trea-
ted as a single entity as done by Einarsson (op. c.: zone c). However the
second birch maximum which is also evident in the diagrams of Einarsson
(1961, 1963) seems too clear to be disregarded without further consideration.
It appears to belong to the first part of the Sub-atlantic period. The cli-
matic explanation for this phenomenon must still be left open.

The «landnam» phase in Icelandic pollen diagrams has been dealt with
in an excellent manner by Einarsson (1961, 1962, 1963). The two pollen
profiles now under discussion do not, unfortunately, include that interes-
ting period.

As has already been noted by Einarsson (1961, pp. 34—35), the tephra
falls following volcanic eruptions in Iceland have apparently not affected
the vegetation to any great extent. His observations were based on pol-
lenanalytical criteria only. Macrosubfossil analysis, reflecting closely the
local vegetation, affords a much finer instrument for such observations.
However, recent results only seem to verify the concept of Einarsson. Per-
haps the only case where some sort of response of plants to the eruptions
can be seen is that, in Lématjorn the Chara oospores seem to increase in
number above the tephra layers. This may be due to an addition of fresh
nutrients to the lake by the volcanic material.
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N3MEHEHUA B PACTATEJIBHOCTH NCJIAHININ
B IOCJEJEAHUKOBOE BPEMA —
710 BMEIIATEJIBCTBA YEJOBERA

1. BACAPH

IlenapraMeHT 0OTAHMKH, YHUBEPCHUTET,
Oyny, @HHAAHIAA

Onmcansl PesyABTATH, MONYICHHEE IPH MCCAETOBANII ABYX cepuii 00pasmoB 03epPHBIX
oTmoskenuit cepepa m fora Meaanami.

IInnbnessle AUAarpaMMEL oTJI03Kenuil rojonena o-pa MemampmdA, Te Oepesa ABIACTCA
@IUIHCTBEHHOI IpeBeCcHOil TOPO0i, mOUTH 0/1006PABHE, I HX BO3PACT ONPEfeIAeTCA Iilas-
HEM 00DPAa30M PajHmOYTJIepOJHBIME JIATIPOBKAMIL 1 Te)pOXPOHOTOTHIECKHMH JAHHEMM,
(MopMupoBanNe OTJ0EHNI HATAI0CH B (I03IHEJeHAKOBHX) YCIOBHAX, B MEPHOL, COOT-
peTcTRylomuil Gopeany cepepo-samamoil EBpomEL.

3a «mospEedequmRoBoi» (asofi B 000X MCCIEOBAHHEIX paspesax clefyer XOopomo
BHPa;KEHHKIT, HO KPATKOBPEMEHHHI MaKCHMYM Gepearr. OcHOBHAS TACTh PA3Pe30n OTHOCHT=
¢ K IIePHOJY TOCIOZICTBA GePe30BHIX J1eCOB, I7ie TPABHI I aIaKy Bee ske mrpann 6oiiee BaKHYIO
pOIb, UeM B IEPHOR MAKCHMyMa Gepeanr. OOpasnsl H3 CaMOI BepXHeil JacTH Paspeson me
o OTOGpAmEI, MOSTOMY HA NONYUCHHEIX AUHATpAMMAX HO OTpaykaeTcA BMEIIATeIbeTBO
qe0BeKA. DEIM WCCIEOBAHK TaKKe MakpOoOCTaTRH PACTEHHI, YTO MO3BOJIHIO AATEH donee
IeTalbHYI PEKOHCTPYKINIO MECTHOH PaCTHTeIbHOCTH. Tar, HAOpEME]p, 0Ka3aloch BO3MOK-
HEIM TPOCTE/Th BIMAHNE HA PACTHTENLHOCTH 03€pa BHe3AMHHX W3BEpJKeHHH BYIKAHHYO-
CKOro memia.

PACIIPOCTPAHEHUE JIPEBECHBIX IIOPO/I
HA CEBEPO-3AIIAJIE CCCP
B IOCJEJEIHNKOBOE BPEMA

JI. P. CEPEBPSIHHBII

Mucruryr reorpaduu AH CCCP,
Mocksa, CCCP

[lannHodormIecKHe MCCIETOBAHUA BHOCAT MeHHEIH BKIaK B PaspaboTky 6uo=
crparurpaduu ToJIOMEeHOBHIX OTJIOAKeHMIT, 0HOBPEMEHHO BHIACHAIOTCA M 0CO0-
GeHHOCTH MCTOPHE Pa3BHTHA PACTHTENBHOCTIH. Uame Bcero B JuTepaType Imoji-
yepKHBAETCS XPOHOJOTHIECKAS COMPAAEHHOCTE IEUIBIEBHX ypoBHeit, ofyc-
TOBIEHHAA TI00ANBHBIME KINMATHYECKAMH PHTMAMH. Ha aroM OpmHIATE
HOCTPOeHA M3BECTHAA crpararpaduuecKkas cxema M. 1. Heitmranra (1957),
BHUIEJIABINETO [[PeBHUI, paHHuil, CpeHul MO3HANR T0oJOMmeH.

JletanbaOe MEKPETHOHATBHO® COMOCTABICHHE CIOOPOBO-IELIBIEBEIX JlHA-
IpaMM TO3BOJAET YCTAHOBHTH NPH3HAKM MEeTaxXpOHHOCTH B PasBUTHH PacTd-
TEIBHOCTH, OTPAYKAIIN[He, IIABHHM 00pasoM, BIHAHNE METPamHOHHRIX (ak-
topoB. llpmBiedenue pajuoyTIePoO/HBIX [aTHPOBOK /I HAlHHOIOTHIECKH
H3YUYeHHEX Pa3pPe3oB ToJONEeHOBEIX oraosxenmit cepepo-zanana CCCP («Ilaneo-
reorpausi M XPOHOIOTHA...», 1965; Amyxrum, Camwmer, 1967; Heccen, Ilyn-
muar, 1969; Cepe6psaumsii, 1969; Hiassec, 1970, @ ;p.) OTKPHIBAET HyTh JIA
OIpejeTeHNs AMHAMIKA PACTHTENBHBIX CMEH Ha a6CoJI0THOM XPOHOIOIHIeC-
KOH OCHOBE. ‘

Ilnsi cepepo-3amayia CCCP mamm ObLIH COCTABIIEHEI MeJIKOMACIITAGHEe
KapThl, TMOKA3ZHBAKOIIAE IOCTENOBATEIBHOCTD pacIpocTPaHEHMs eJii, JHIEL,
nyb6a W BsA3a B MBOXPOHAX HAUMHAA C PAHHEro roioneHsa. JLOmoJTHATEIBHO
GBUTH yITeHH JaHHbe M0 DHHIARIAR (Aario, 1965; Donner, 1966; Aartolah-
ti, 1967; Saarnisto, 1970, m np.). B kauectse HemoCPeCTBEHHHIX 00BEKTOB
kaprorpadupoBanna GHIIT BHOpPAHH PATAOHAJIBHEIe TPAHATE 1 KyJAbMHHAIA
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Prne. 1. Pacnpucrpaucnne HIHPOROAHCTREHHEIX TIC

Hsoxporsr pammonansuex TPaHNI KEPWBBIX IBLTELEL
BA3A (2) u ny0a (e) npencranmens TBIC.
YPOBHU JATHPOBAHBI mo (14:

» DANOM OUQpaMd  NoKazapbi
TPAHANEL COBPEMEHHBIX APEATOR JWOb, BASA 11 ayoa

Hanunonorna r JiolleHa

PO/t B HOCHENeHNKEOBOE Bpe M3t

JMNE (a), BA3a (e), gyda (8) n HIOX P
aer (or 1950 r.). Yepnmmm KpyHEaMn o0o3nay
SHAYeHNHA

OHBl HYJIEMUHAIMI KPUBBX TIRJLOBE JTHIE (6),

€Hbl paspessl, raoe COD'I‘BE’I’CTBY]DH}HC ObIJIbIIEBHIE
bospacTa B 1miC. JieT. JIMBEBAME ¢ HOICeYKaMH BHIIEJICHB CeBepHEIe



KPHUBBIX IBUIBIE IePEYHCIOHHHY HOPOJ. JTH YDPOBHH, YKA3HBAIOIMMue Ha Ha-
9410 M MAKCHMYM PacIpOCTPAHEHHS TOPOJ, KaK IPAaBHIO, JOBOJBHO OTIET-
JMBO BHIIEIAITCS HA MHOTHX mmarpammax. [[JIsi cooTBeTCTBYIOIIAX T0PH30H-
TOB B pAfie CIyIaeB OHIM HEIOCPEACTBEHHO HMOIYYeHH PAaAHOYrIeDOHEE /Ta-
THPOBKHM, HO HHOT/IAa HPHXOJHIOCH IPHOErath K HHTEPIOIANHH M DKCTPa-
OONANUH BO3PACTHHX OIEHOK HpH 00s3aTelbHOM crpararpaduieckoM W ma-
JUHOIOTHYCCKOM KOHTPOJIE.

CocTaBjieHHBE HAMU KapTHl ONMPAIOTCA HA [AHHEE, MOJYISHHEE IYTEM
KOMILIEKCHOT0 IIPHMEHEHNA HEeCKOJABKAX aHAJIMTHIECKHX MeromoB. Comepimemn-
HO OYEBHJHO, UTO C IIOCTYIJIEHWeM HOBoil (arrhueckoii mudopmamum cojep-
JHaHHE BTHX KAaPT Mo3KeT OHITH YTOYHEHO, HO BPAJ IH CYNIECTBEHHO HM3MEHAT-
cf BHIABICHHHE 3aKOHOMEPHOCTH.

Murpanmusd MUPOKOJNHUCTBEHHH X Iopo A Hapra maox-
POH PaliMoHAJBHEIX TPAHHIl KPUBEIX IBLIBIE JIAIH, BAza u nyba (pue. 1, a,
6, 0) momreepskxmaior kommenmuio C. . Hopsxumckoro (1899) o mocmenegnu-
KOBOH MHTpPAaIHM STHX IOPOJ W3 «0KHOEBpomeiickoro memrtpar. Ham mpep-
cTaBlsfercsA, 94T0 B IO3JHEM ILleiicToneHe Ha ore KEmpons cymecTBoBalo He-
CKOJIBKO (BeDOATHO, Pa3obIMEHHEIX) 09aroB IPOU3PACTAHHS ITHPOKOJIHCTBEH-
uerx mopoj. Ha tore eBpomeiickoit wactn CCCP rakme owarm GHIN B HEGRHHEX
regennaX KpynEHX pek (Heitmramr, 1956), rme mpomspacranm ramepeiimbie
Teca ¢ He0OIBIIOH IpHMechlo ayda, JHUOL, BA3A.

Ha raprax, moxasmBaomwx HaYalo pPacHpoCTPaHeHWs JHIOH U BA3a B
nmocjaeseflHIKOBOe BPeMsA, YeTKO BEIIEJIAITCA [Ba MATPAHOHHHX MDOTOKA —
10T0-3aIaJHEIH M IOTO-BOCTOYHBIM, KOTOPHE CJAOMKHAHCH eme B mobopeanb-
HOe BpeMA H, BO3MOKHO, OBIM CBSIBAHEL C OUPEJIEIEHHEIMH BHUJOBHIMH HJIN
PacoBHIMH DasIHYAAMH paccMaTpuBaeMHX mopox. Ilourm crtons ke gpeBHm
BO3PACT MMeeT TPeTHH# MHIDAIHOHHEIA MOTOX, CBASAHHHIN ¢ IPOHHKHOBEHHEM
Basa u3 Cpexueit [Ipemun B I0kuyi0 Ouunangmo. B Gopeanbnoe Bpema auna
H BA3 ¢ H0T0-3amajia GHCTPO PacOpoCTPAHHINCH BOIb BOCTOYHOrO HmoGeperbs
Banrmiickoro Mops Ha 3amafgHo-JCTOHCKHIl apXWIeJqar, a ¢ HT0-BOCTOKA IO
Bo3pHMeRHOCTH B Gacceitnax Teepust m Mcerm ma Opposmkckoe mmato. Ha
o0mHpPHOH TEPPHTOPHE MEKAY OTMEUEHHHIMA MHUTPAIMOHHBIMH HOTOKAMHI
TpoTece pacmpoCTPaHeHHA JHIOE W BsA3a eme NPOT0JKAJCA 10 CePeIHHEI at-
JanTHYecKoro mepuosa. B meproit momoBrHe cy66opeasa 5T mopo bl IPAGIH-
BHINCHh K CeBePHHIM I'DaHHIAM WX HEHENIHHX apealoB Ha BocToke Pemmo-
CKaHJHH.

Murpanusa ny6a, ocymecTBIABIIAACA ¢ J0r0o-3amaja W H0ra, HECKOIbKO 3a-
nmasfpBajia Mo CPaBHEHUI0 ¢ Juuoil m BasoM. K Kommy Gopeambmoro mepuoja
9Ta MOPoJia MOABHMIACH B IO;KHEIX M I0To-sanajamnX paiomax [lpmbamturm m,
sepoarso, B IlogmockoBke. B Gopeaxbmo-arramtmueckoe spems (7800—
7000 mer masapn) apean ny6a pacmmpmics, oXBaTHB Gacceitmn Bepxmeit Boi-
ru n Sanagmoil JIBHHEI, a TakKe 3anafEyI0 OCTOHHIO. JTOT MPOIECC HHTEHCHB-
HO TPOMOJRAICA B aTIaHTHIECKHHA IepHo/J, K KOHIY KoToporo Ay6 mocTHT
ceBepHOI IDaHHOH CBOEr'o HHHENIHero apeaixa Ha Pycckoii paBEmHe u B Boc-
toynoit @Demnockamymm.

Haprer ®30XpoH KyJZbMEHAUM{ KDPUBHX IEUIBNH JHOB, BA3a H jybda
(pmc. 1, 6,6, 2) CBHAETEIBCTBYIOT 0 METAX DOHHOCTH HAMOOIBIIEr0 PASBATHA HTHX
mopoji, Kotopoe B mpefielax Pycckoil paBHEHE DPEXOJWIOCH HAa pPa3HLe HH-
TePBAJE ATIaHTHICCKOT0 HephHofia, a Ha BocToke DeHHOCRAHIUE — HA KOHEI
aTIaHTHIECKOTO M Havalo cyGGopealbHOro mepuoIos.

[lonyuenntie pesyabTaTsl He HOATBEPKIAIOT MHEHHe 0 ITHPOKOM IPOJBH-
JKeHNH IHPOKOJHUCTBEHHHX IOPOL [JaleKOo HA CEeBeP BO BPEMs HOoCJIeNeTHHKO-
BOTO KIMMATHYECKOTO ONTHMyMa. BeccmopmumiM ocraercs akT HX MHTEHCHB-
110TO pacupocTpaHeHHA B IpefelaX COBPEMEHHOTo apeaja B KOHI® PAHHETo 1
l1a IPOTAKEHHA 3HAYMTENILHOH YaCTH CPEJHEro rojoleHa. B Koume atianti-
4eCKOro W B Hadale cy060opeadbHOro BPeMEHH YXYAIIHINCH YCIOBHA [JiA
JlalbHENIIero IPoBMKEHIA A POKOJIUCTEGHHEX HOPOJ K ceBepy. Heckoabko
CeBepHee HX COBPeMEHHEIX apealoB WM3BECTHH TOJIBKO HAXOIKH eIHHHYHLIX
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Puc. 2. PacrpocTPaHeHne el B
TnocjeNieJHNROBOEe  BPeMsi

M30XpoHBl PAIMOHAIBHON TPaHH-
bl KPHBOH MBUIBIEl €M Opel-
cTaBieHs B THIC. Jet (or 1950 Tr.).
YepHBIMH KPYHEaAMU 0003HAYECHDL
paspessl, IJe JaHHbI NBITLIEBOH
YpOBeHDb JATUPOBAH IO C, pagom
4 nudpaMu IOKa3aHbl 3HAYEHUA BO3-
i e /oo \; pacta B TbIC. JIeT. JInuneii ¢ mop-
P 285 A @ ceuyxaMy BBIflesieHa ceBepHadA Tpd-

HHANA COBPEMEHHOTO apealia eJn
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HBUIBIEBEX 3ePeH B mo3JHecy06opealbHbX H cyGaTiaHTHIECKHX CJIOAX, UTO
MOJKHO PACCMATDHBATH KaK Pe3yJbTaT BeTPOBOTO 3aHOCA WU HIAB0HIECKAX
MUT AL

Murpanusa exn. IIpa cnopoBo-NEUIBIEBOM aHajm3e TOJOI@HOBHIX 0TI0-
sKeHMit 0OpYHO He NPOM3BOAMTCA BHIOBAA madepenuanus IEUTBIEL e, 910
BHOCHT OIpejle/IeHHbIe 3aTPY/IHeHUA B foTaHMKO-TeorpaduuecKyo HHTepIpe-
TaI@Io TOMYIeHHBIX Pe3yIbTaToB. Ilo npencrapienuam B. H. CykaueBa, HH&-
HEH MAKCHMYM elH, ACHO BHIPA/KEHHBIH HA MHOTHX HBUIBIEBBIX nmarpaMmax
B CI0AX, OTBEYAIIAX TPEBHHM dTanaM roJoleHa, GBI CBA3AH € pacmpocTpa-
menmem cmbuperoit emn (Picea obovata Ledeb.), rortopas remepb pacTer B
obaactax muoromerneit Mepanorsl (Cykaues H AP, 1960). BresanHoe BBIKIH-
HUBAHEe HIJKHEro MaKCHMyMa eJH B KOHIe JIPeBHEro — Havaje PAHHETo TO-
JONeHa, 0 Beeil BePOATHOCTH, OO CONPAMKEHO C HCUe3HOBEHHEeM Mep3JIOTHI.
Cmbupckast e1b He CMOTIA IpHCIocoCHTRCA K HOBHIM YCIOBHAM H yeTynuia
MECTo JPYTHM IIOPOJaM.

B mocirelle/{HIKOBOe BPeMsi B CeBepo-3ama/{HEIe paitonsr CCCP mponukaia
exb ofnkmopernas (Picea excelsa Link.), Kotopas, 00 AaHHBEIM M. M. Heiim-
ragra (1957), B Hauaje PaHHero roJONeHa mpomspacTana, rIaBHBIM obpasom,
k BocToky oT 40° B.j. SamajHee HLUIBIA pToil mopojnl ObiTa ofHAapyiKeHa B
HeGoIpIIOM KOJIIIecTBE B OT[AEIBHBIX IYHKTaX, o6BIIHO 10 JOIHHAM PeK.
OcHoBHOM 0YAT PACCETEHHs eTH, BePOATHO, HAXOAUICH B Bepxnem [losoiskne,
rje pamquoHajbHAas I'paHHLA KPHUBOU TBLIBIEL SIH HMEeT 11000 peaIbHBIL BO3-
pacr (puc. 2). Ha mporsskeHnn paHHEro roJiolleHa IPOHCXO/HIO IOCTeL0Ba~
TebHOE M JOBOJBHO MHTEHCHBHOE IIPOJBHRCHHE 5TO#l MOPOJH B 3aMATHOM
manpapiaennn. llo oKoHIAHHH GopealbHOTO MEPHOJA OHAa HPOHMKIA B BOC-
rounsie paitomst Ilpubanrnrm, Ha Kapeascknii 1 Onero-JlajoscKul mepe-

MeHKH.
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BB mepexojnoe GopeaabHo-aTIAHTHIECKOE BPeMs I B caMOM HadaJje aTiaHTH-
YeCKOTO HMepHofia TeMIIhi PACCEIEHHA eJIH Ha CeBepPe CYIMecTBeHHO COKPATHIIHCb.
06 pToM HATJISAIAO CBUIETEIBCTBYET CIYIIeHHe M30XpoH B obxactn PDmuckroro
sanuea, Jiagomekoro n Ouesscroro ozep B martepsaine mexry 7800 m 6500 mer
Ha3aJ], KOUJA YCTAHOBMJICH TEILIBIl KJIMMAT ¢ KOHTHHEHTAJILHBHIM OTTEHKOM.
B cepeune arrantadgeckoro nepuoja mexjy 6500 m 5800 mer nasan apean enn
GHICTPO PACIIHPHICH, BEPOATHO, B CBA3M ¢ HEKOTOPHIM IOBHIIIEHHEM YBIAK-
penmocTH HA obmeM Qome Temiroro kirmMara. B Ty mopy eab mponmKIa B ce-
Bepuyi0 OJCTOHMIO M pacceimpach Bo BHyTpennmX paifomax Ilonbimm, rjme
HPOM30ILT0 CAUAHIE CeBepoeBpoeiickoil YacTH apeaiac kapnatckoit (Srodon,
1967). Taxum ofpaszom, pacmpocTpanenne e Ha sanajmoil mepudepnn Pyc-
CKOH PaBHIHE 3aBePIILIOCH B CePeiHEe ATIAHTHISCKOT0 IepHOJIA.

B @enmockanu MUTPaIliisl €M PACTAHYJIACH HA HECKOABKO THI-
cavesieTHil M TPOMOAMKAETCH 0 CHX TOP JOBOJBHO OBICTPHIMH TeMIIaMH.
Ha xpaiineMm ceBepe 57oil TepPHTOPHHE €JIb TOJBKO B cybaTiaHTHIECKOe BpeMs
JOCTHIJIA CeBepHoil TIpaHdisl COBPEMEHHOT0 apeaja, KOTOpPas MPOXOJHT
memuoro ioskinee Cranpummasckoro Haropbsa. CiegoBarelbHo, B IeloM pac-
IpocTpanenie eI Ha cesepo-sanaje Pycckoit papammst n B QDennockanmmu —
coBBITHe HEJABHET0 TeoJOoTHYeCKOTo MPONLIOTo, UTO HOJTBEP:KIAaeT MHEHIE O
MOTOOM Bo3pacTe Talirm B mpejeaax paccMaTPHBaeMoil TeppHTOPHI.

Bexenetiie orpanudeHHocT GakTHIecKoro HHGOPMAIMOHIOTO MaTepHala
He YIAJ0Ch COCTABHTH KapTy M30XPOH TepBOIl MOCITeNeHUKOBOH KYJIbMHHA-
i KpuBoit mebE exn. Cyas 1Mo mpeBapuTelbHbIM JCKH3aM, 3Ta KYJIbMH-
HAIHA 0KA3aqach Pe3Ko MeTaXpoHHOH: HampnMmep, Ha jore JluTsnl u B Gacceiine
03. Wabpmens oma npuxopuaack xa 6300—6000 xer masax, a Ha BocToke Jlat-
punm ® 1oro-soctroke Jcrormum — ma H000—4300 mer masagn.

BuiBojsr

Iupokomucreenane mopojsl HpoHnKanm Ha cesepo-samag CCCP B pan-
meM roiornene u3 wo:kioit [TpuGamrurn, Gacceiitmos Oxu u Boxarm. Temmer aroit
MUTPAII CYI[ECTBEHHO BO3POCIN B 00CTAHOBKE TEILIOr0 M CPaBHUTENBHO
cyxoro KiammMara 00pealbHO-aTIaHTHIECKOTO M PAHHEATIAHTHIECKOIO BpeMe-
mun. BepositHo, eme TorJa B IIAKOPHBIX YCJIOBHAX MPOH3PACTAlN JIHIOBLI®
Jeca ¢ mpmMechio y6a m Basa, cocrasimsmume, mo C. @. Kypmaesy (1968),
kopennsie (opMANHE B Ipeerax 30HH IIHPOKOIUCTBEHHBIX JECOB H BeChMa
pacnpocTPAHEHHEIE B 30HE XBOUHO-IMIHPOKOIACTBEHHBIX JIECOB.

Hapacranne yBIaKHEHHOCTH, 0COGEHHO ITPOSBHBILEECH BO BTOPOM IOJIO-
BHHE ATIAHTHIECKOTO IMEPUOJA, OIpeIelHIo 3aMeTHLe H3MEHeHHA B CTPYK-
Type JipeBocToeB. B IepByio ouepeih, BechMa COKpPATHIOCH ydacTHe jyda H
COOTBETCTBEIHO BO3POCHA PONb JHIOE H BA3d. D IPOTHBONOIOKHOCTE IIPei-
HEM TpeJCTABIeHHAM BHIACHAETCA, 9TO B HEPHO; HOCHeIeJHHKOBOTO KIH-
MATHYECKOTO ONTHMYMa IMHPOKOIHCTBEHHEE IIOPOJEL He TTPOHMKAIH JAJeKo
ua cepep EBpousr, a GHICTPO paccelsiInch B Impefeilax COBPeMEHHBIX apeaioB
W JIOCTUIJIN HMX CeBepHBIX TPAHMI] B IEPBOil IolXoBmHe cy60opeaibHOro Ie-
pHIo/a.

Murpamnus enn B cesepo-sanagusie paitonst CCCP ocymecrsiasmnacs ¢ Boc-
TOKA 1 CeBePO-BOCTOKA, HAUMHAsA ¢ pamHero rodonena. OHa caIbHO 3aMeIn-
Jach B OopeadbHo-aTIanTAYECKOe M PaHHeaTJaHTHIECKOe BPeMdA, HO ¢ cepe-
JMHE ATJIAHTAIECKOr0 IePHOJA TeMIB 9TOTo IIpolecca 0COOEHHO BO3POCIIH.
BeicTpoe pacipocTpaHeHHe eIl IPoIoJsKaloch U B IO3/(HeM IoJoneHe Ha Tep-
puropun (Dennockanjnmm, Ije Taira coxpaHseT MoI0j0i 00IHK.

IlonydenHse Pe3yTbTATH MOKABKBAIOT, UTO COBPEMEHHAS CHCTEMa IIPH-
pofHEIX 300 Ha cesepe EBpomsr, Buanmo, ¢copMIEPOBATACE B OCHOBHBIX CBOMX
geprax ToJAbKO K KOHI[Y CPeJHero rojloneHa U BIOCIe/CTBHH IpeTepiena '
HeboIbIINe N3MEeHeHHUA.

2 IaaaHOJIOTMA TONONeHA




POST-GLACIAL MIGRATION RATES OF TREE SPECIES
IN THE NORTH-WESTERN REGIONS OF THE USSR:
PALYNOLOGY AND RADIOCARBON DATING

L. R. SEREBRYANNY

Institute of Geography Academy of Sciences,
Moscow, USSR

Maps of post-glacial spread of lime, elm, oak and spruce (Figs. { and 2) were conipiled
n isochrones on the base of C!%-dated pollen diagrams. Rational houndaries and culmina-
tion points of pollen curves were specially mapped. The dispersal of broadleaved tree spe-
cies began to the north-western regions of the USSR during the Early Holocene from
south-west, south and south-east. This migration continued with high rates during the
Boreo-Atlantic and Early Atlantic, when climate was warm and relatively dry. Since
the second half of the Atlantic due to increased humidity participation of oak became re-
duced, but lime and elm were very common species in forests. Spruce penetrated slowly
from east and south-east during the Early Holocene and more quickly during the Lale
Atlantic. Thic species invaded Scandinavian forests during the Subboreal and Subatlan-
tic.

Migration rates of thermophilous broad-leaved species were comparatively high in
the north-west of the USSR during the Postglacial climatic optimum, but we could not
find proofs of former advances of these species far north of their present ranges. Broad-
leaved species reached northern limits of these ranges mainly in the beginning and middle
of the Subboreal. Afterwards there were only small oscillations near the above named li-

mits. The present system of natural zones was formed in Northern Europe by the end of
the Middle Holocene.

HEROTOPBLIE BOIIPOCBI T'OJIOIIEHOBOI MCTOPIIT
PACTUTEJBHOCTII 1 BOJIOT KAPEJIUN

I'. A. EJINHA

Huerntyr Guonornu Hapenberoro dmmmana AH CCCP,
IlerposaBouck, CCCP

B pesyaprate xoMmuexcuoro mccrefoBaHHA ToPPAHBIX I CANPOLENEBHLIX
orioxenmii Hapenmm B mocienmee Bpemsi Ionyden oOIIHpHBIL Marepnai
mo ctparurpaduu TopdAHEIX 3ameskeil M dBoMONUE GoNOT B rololeHe. Ilpu-
MEHEHWE MeTojla MaJHHOJOTHYeCKOI0 AHAIW3a TO3BOJILIO BOCCTAHOBHTL 0C-
HOBHBEI® DTallkl HCTOPHH JIECOB, a TaKKe YCTAHOBUTH HEKOTOPHIE DPASIIYHA B
majieoreorpagum roJjioleHa 1o MoJ30HAM CpefHeil U ceBepHOil Taiirim.

Ha ocnosannu Gonee 30 cmopoBo-IBIIBIEBEX JHATPAMM OBIIO IIPOBEJIeHO
JlelleHne TOJIOIeHA Ha 30HH M HepHOJL. B oCHOBY atoro nememms momoskena
cxema M. . Heitmragra (1957, 1965), ynndunnposanmas mus espomeiickoit
gactt CCCP u xopomo comocramisemas ¢ mepuopamu Bamrra-Cepranpepa.
Ha GombmmmncrBe KapelbCKHX JHATPAMM OKAa3aT0Ch BO3MOJKHBIM BHIISIHTH
10 somn. 3omst 10—8 maTHpyOTCA PAHHEEM TOTOMEHOM H COOTBETCTBYIOT mpebo-
pealbHOMY I OopeajbHOMY BPeMEHH. SOHH 7—5 OTHOCATCA K CPeHEMY To-

Pac. 1. CooPoBo-nnuIbIeBas auarpaMva  Godora DBesoHHOTO (loro-zanajmuas  Kapeaus)

Pactrrensable octatkn B Topde: I — Sphagnum fuscum; 2 — S. magellanicum; 3 — S. anguslifolium:
4 — 8. balticum; § — S. fallax; 6 — S. majus; 7 — HUBHHHBE charnb  (S. subsecundum,y S. teres';
§ — THIHOBHE MXA; 9 —[NymMHNa; 10 — ocoKM; 11 — Imeiixuepusa; 12 — BaxTa; 13 — XBom, 14 —
MPEeBEeCHBIC OCTATKM; 15 —[KPHBAA CTENeHM DaBJIOMeHus Topha; 16 — canponenn: 17 — rimaa, I1§—
44 — TBIIBIIA H CHOPH! 18 — cymMMa TpaBs, 19 — cymma ApeBecHBIX, 20 — cnopsl, 21 — (epessl ape-
BeCHBIX (hopM, 22 — KapimroBas (epeska, 23 — cocHA, 24 — eib, 25 — ImxTta, 26 — oJapxa, 27 —
HBAa, 28 — CyMMa MHPOKOJMCTBEHHBIX, 29 — Ulmus, Quercus, Tilia, 30 — DATOPOTHUKH, 31 -— IJIAYHb!,
32 — XBOIIM, 38 — CparHoBelé MXH, 34 — TUITHOBHE MXH
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domeny, u3 uux 7 # 0-g 30HB COOTBETCTBYIOT aTIaHTHIECKOMY, & & — CYO-
fopeaibHOMY BpeMeHH. 4—1-a 30HB JATUPYIOTCH IO3JHHM TOJONEHOM HIH
cyDaTIaHTHIECKHM BPEMEHEeM.

Bcee cmopoBo-HBUTBIEBEIE UaTpaMMBl OTHOCATCS K lecHomy tuny. Hapsany
¢ V3KOJIOKAJIBHHMH ¥ JOKAJIBHBEIMI YePTAMH IbIIBIEBHX CIHEKTPOB, 0Tparkalo-
I{IMA MeCTHEe IIPHPOIHEIE YCAOBHA M XapaKTep PACTHTEIBHOCTH B HEIIOCpe/-
€TBeHHOIl GJM30CTH 0T HCC/eJ0BAHHLIX Pa3pesoB, BCE [HArpPaMMBL TOBOJIBHO
4eTKO OHpefedAT PermoHajJbHbe 0CODEHHOCTH IIO30H CpefHeil m ceBepHOi
raiirn. CHopoBo-HBLIBIEBEE AUAarpaMMel cpepueil Taiirm Hapermnm B mexom
XapaKTepusyoTes Kak eI0B0-COCHOBO-0epe3oBHe ¢ 3aMeTHOH IpHMEeCchio IIH-
POKOJMCTBEHHBIX IOPOJl B ATIAHTHIECKOE BPeMA M GIM3KH K CeBepOPYCCROMY
tuny gumarpamu. JlmarpaMMel Mog300ET ceBepPHOIl TAHTH MOYKHO HasBaTh COC-
HoBO-Gepe3oBrMu  (KOJIBCKO-KApeabeKHI THH amarpamm). I'pammma mesay
wivn ipoxoant mo 64°30” ¢. m. —ua zamage Hapennn m mommumaercs y DBe-
moro mopsa po 65° c. W, 9To He COBCEM COBIAAeT ¢ COBPeMeHHOH reoboTa-
HII9eCKoll Tpanmneil moxzon cesepHoil u cpexueil raiirn (musepannar, 1932).

IlmarpamMMbl TIO30HLL cpejueil Taiirm mpegcTaBiennl Hamboldee MOIHO —
mecsitpio sonavu (puc. 1). usa 10-it 3oust (mpeGopeanbroe BpeMs) XapakTepex
TOBOJBHO BLICOKUI Tporent neuibiel Tpas (20—30%) m abcomorHoe mpe-
obnajanme OBUIBIEL Gepessl B apesecubnix ciexrpax. B 9 u 8-if 3omax meuibia
fepessl Mo-IPERHEMY JOMHHUPYeT, HO KOJMICCTBO TPaB yMeHbIIAeTCH.

B 3aBHCHMOCTH OT JOKaJBHHX yeaoBmil opmupoBanus cmertpos B 10—
8-it 3ome mpeofiamaer To NEUIBIA BOJAHO-GOMOTHEIX H 00JOTHBIX TpaB, TO
HLIIBIA OB, TMOYTH BCETJA B COYETAHAH € GOJBMIHEM KOXMIECTBOM IIAIoPOTHH-
kos tina Dryopteris Adans. u Cystopteris Bernh. Ilpn cyxogonsaom saboia-
YHBAHMM B TPABAHBIX CIEKTPAX, COOTBETCTBYOIIIX TOPPAHBIM OTI0KEHUAM,
Kak IIPaBHI0, TOCIOACTBYET NELILIA 0COK, 3JIaKOB H §0J0THOTO Pa3HOTPABbA
(raBoamrm, BaxThl, melXmepuu U Ap.). B cmexTpax campomeaeBEX oTIOKe-
HUL B 0BOJBHO 3HAUYATENBHOM KOJIMYECTBE MPUCYTCTBYeT ILUIBIA BOJHO-
Gomorusix pacrenuit (Myriophyllum L., Sparganium L., Potamogeton L.,
Alisma L. m np.). B rammax, sHemocpejcTBeHHO MofcTHIamuX topha Ha
TeppPHTOPHHE MOPCKHX TpaHcrpecciuit IlpuberomMopba, oTMeYeno 3HATHTEIBHO®
KOJIUTIeCTBO MELTBIE Mapessix u 3makos (Exmma, 1969). Anazormdansie cmexT-
DB TPaB 0OHAPYIKEHE B IIOBEPXHOCTHEIX CTOAX MOYBH 3aCOLEHHBIX IPHMOPCKIX
JAYTOB, B COBPEMEHHOM PacTHTEIbHOM MOKPOBE KOTOPHIX YeperyioTcs coodime-
ersa u3 Atriplex precoxr Hulph., A. nudicalis Boguslav., Salicornia europea L.
TPOCTHHKOBHIMH 1 0COROBHIME cooGmecrBamn (Pamencras, 1958).

Ipanmna mesay 10 1 9-it 3omavu nposesiena Ha ypoBHe YMEHbBIIEHHS obmero
KOJIMUECTBA TPAB M Kapamkosoil Gepesxi. Bopeaabno-aTaanTHIECKHI KOHTAKT
(rpammma mesy 8 m 7-it 30HAMHI) XapakTepH3yeTCs HMIHPHIECKOI Tpanumen
HBUTRIH  MAPOKOJMUCTBEHHRX IOPOJ M OpellHnKa H cOIm/KennmeM KpPUBBIX
OLIJIBILI COCHBI 1 66[)93!11. G‘H 30Ha oXBaThiBaeT mepHuo/ ¢ MAKCUMYMOM IBLIbL-
M TeILIOMOOMBLIX NIHMPOKOJIHCTBOHHLEIX W MEJIKOJIMCTBEHHBIX [IPeBECHBIX
Hopof.

[MosBaenne MBIBIE eI TPOMCXOANT B pasHoe BpeMa. B mmarpamme 1oro-
BocToka Hapenum (puc. 2) ee sMumpmdeckas TPaHHIA OTHOCHTCA K KOHIY
8, magany 7-it 30H, panmonaibuasg — K 6-it some. B mocaemmeit ona mocrm-
raer 20—30%. B mmarpammax cesepo-zanaza (puc. 1) exp mosBIseTCA TOABKO B
6-it 3ome, TIe oHA He IIpeBLImaerT o—7 %, M JUIIb B D-i 30HEe KOJHIECTBO ee
yeeamanpaerca mpo 20%.

B CcoopoBo-THIBIEBHX CHOEKTPaXx O5-il 30HH, COOTBeTCTBYomEil cy66o-
peaTbHOMY BPEMEHH, B (OJBIIMHCTBE CIyiaeB HaOJd0aeTCs OTHOCHTEIBHO
GamsKoe CXOJKIeHHe KPHBHIX IBLIBIE BCeX JPEBECHHIX HMOPOj M MOCTOAHHO®
TPHCYTCTBHE INBUIBILL IIHPOKOTHCTBOHHKX. S3/1eCh jKe OTMEYeH MaKCHMyM
TIELIBI(EL 8.

5-f1 30HA YACTO BEUIEIAETCA ¥ M0 KOCBEHHBIM IPH3HAKAM: HaAHIHO Topda
¢ GoJlee BLIGOKOI CTEMeHBI0 PasioiKeHHA H IPHCYTCTBHIO OCTATKOB MeHee THI-
podunbubix pacrenmit (puc. 2). Ilorpanndusiii TopHBOHT BHIPA/KEH jaleKo He
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CpaBHATe 1hHAA XAPAKTEPHCTHKA CIOPOBO-IBLIBIEBLIX CIEKTPOB cpefHeil W ceBepHik
Taiirn Rapeanun

3oHa CepepHasa Taiira Cpeguan rtaiira
10 - AGCONMIOTHHI  MAKCHMYM TGIIBIEL  Gepeasnt
ApeBecHbIX (OPM; TPUMECh MHUIbOBI HBHL K
2JIEMEATOB X0J1080001Boik dropsl
T'ocnogerso nulabner Gepeant FocroneTBo meLIblel Gepesst ¢ HeOobmol
TPUMECHI0 TbLIEIEl  Term1oaiuBoit  daopsr
8 ToenogeTso MAIABIBL COCHBL B Gepe3sl TocmoacTBo MBIBIEL COCHBL M Oepeasl
i 1"[[3805.‘18}18[[[{0 NBUIbOGL COCHBI W Oepeant TocriomeTBo OBLIBIBL COCHBI M G2p23sl. He-
Cropajguveckasn BCTPEYACMOCTD IBIIbIAI I~ TPepPHBHAA HKPHBAA MBUIBIBL  IIHPOKOJIMCT=
POKOIHCTBEHHBIX TTOPOTT BEHHBIX; DMIMPHYECKAT — eJId
6 IIpeoGaagaHue DENTBIET  COCHBI M Oepesnt ITpeofaagaHne IILLIBISI COCHBI M Oepessl;
CIOPAMYECKAA BCTPEYAEMOCTD MbIIBIBI LIH- MAKCHMYM IIBLIBIILL IMHPOKOIACTBRHALIX; pa-
POKOJUCTBEHHLIX TIOPO MHOHAIIBHAA KPHUBAA MLIIBIEL eIn
5 IIpeoGmamanme TMRIIIBILT COCHBI W Gepesnt ¢ TIpeoGaagaHue MbLIBILI COCHBI, G2P23bl, eI,
3aMeTHON IIPHMECHIO TIBLIBIILI €JIH, CHOpajIu- BaMeTHAA TIPHAMSCh MbIALILL TMIMPOKOJINCT-
yecKas BCTPEYAEMOCTb IIBLIBILI ITHPOKOIIA- B2HHBIX, OPEITHAKA, 0JbBXH 4YepHOil
CTBEHHbBIX HOPO[
4—3 IIpeoGaamiHMe NBINBIEL COCHGI 1 Gepess; IlpeoBuamaHne MeLILIL COCHSI, G2pesnl; X0=
HeGOObMONR MAKCHUMYM IIBLIBILL €JIH POITO BhIPATKEHHLIT MAKCAMYM MbLIBIE €710
2—1 IIpeoGnamiiiue OBUIBIE COCHBL M Gepe3pl

na BcexX paspeaax Topda I0j30HLI CpeaHeil TAlirn u coBceM He ofo3Hadaerca B
TopPsIHOl 3akesrm GOJOT CeBepHOI Taiirm.

4—3-51 30HBI TO3[{HET0 TONOTEHA XapaKTePH3YIOTCHA BHIAJCHHEM 3JeMeH-
TOB TeII0MI00NBOI (IOPHl, YBeIHIeHIeM POJIU MEIIBIH €11, 0COOGHHO B I0:K-
Hoii 1 cpemneit Naperunn. Bo 2—1-if 30HaX IPOHCXOIUT YBeIHYEHHE MBLIBIEL
cocunl M Gepeant. HolmvectBo e B IOBEPXHOCTHHIX 00pasmax magaer o
5—10%. '

Orianans coopoBO-UBIBIEBHX AAArpaMM IIOA30HL CEeBePHOHR Tairm co-
CTOAT B MEHBIIEM KOJMIECTBE IBLIBIEL TEILIOINIOOHBHX JIeMEHTOB B aTJaHTH-
qeckoe Bpems (Tadiamua); KPUBast MEUIBIIEL €K TONbKO B 5-if 3ome (cy60opeann-
HOe Bpemsa) obpasyer wHeOoabmioii Makcumysm. Mmorga aror maxkemMmyM  obo-
3HAYAeTCA JIMIIL B CcepejiHe CyOATIAHTHIECKOTO BpeMeHH (3-A 30Ha).

Taxum ofpasoM, XaparkTep COOPOBO-NEUIBIEBHIX CIEKTPOB, COMOCTABIIAG-
MBI ¢ CHHXPOHHEIMH CIEKTPaMy 00ABIMHHCTEA ONYOANKOBAHHLX HAarPaMM II0
reppuropun Hapesmu, CBHIETENRCTBYET 0 3HAYATENHHHIX M3MEHEHHAX, IPO-
HMCXOANIAX B PA3BATHN JECOB B MOCJHENe[HHKOBOe BPEMA, I 0 CYIIeCTBeHHBIX
PasIIHAX X COCTABA B MOJ30HAX CpejHeill H ceBepHoHl Taiirm.

Ha ocmoBammm amanmsa JaHHEIX CHOPOBO-ILLIBIEBLIX IHATPAMM MOYKHO
IpejIosararth, ITo BO BpPeMs paHHero ToJ0UeHa HA Beell tepparopun Hapemmun
TOCIIOICTEOBANIN Gepe3oBHIe Jeca ¢ PA3BHTHIM TPABAHLIM IOKPOBOM M3 IAIO-
poTHHKOB. B moHmmenusx peixbeda BeTpevadHch MBOBHIC M 0JBXOBHIE 3 1POC-
IH, 9aCTO ABIAONIIECT OPeIIIecTBeHHHKAaMI 00JOTHEX JECHBIX M 0e3TeCHHIX -
coobmects. Ilo GeperamM MeIROBOIHEIX 03ep OHUIH pacIpOCTPAHEHE TPABIHO-
OCOKOBEIE N B3IaKoBble (CKopee BCEro TPOCTHHROBEIE) cooOIIecTBa, IO Mepe
o0MeJIeHHs BOJOEMOB 3aHHMAIINe BCe 0O0JbBINMEe TePPHTOPHM.

B mpebopeansnoe Bpema ua teppuropun Kapeiann Golor modTH He CyIme-
ctBoBato. Ha Bcex mcemepoBamHbiX padpesax 5TOMY BpPeMeHH COOTBETCTBYIOT
CJION TIAHH U campormenei. B GopeaxbHoe BpeMs MOHM/REHHS TPAL0BOr0, KOHEU-
HO-MOPEHHOTO I KaMoBoro gopM penbeda B Moji30He cpejHell Taiirl OBIH YiKe
TOBCEMEeCTHO 3aHSATHI TPABAHKIMH U TPABAHO-MOXOBHIMH OGoloramu. B 6oib-
MIEHCTBE CIAydaes 9tu 00aM0Ta 00pPa30BaMCh HA MECTe OBIBINHX 03P HIH MEI-
KOBO/HKIX JeTHHKOBEIX BOJOEMOB, 9T0 HOJTBEP/KIAETCA HAIMIHEM CALIPOIEN
WJIH 03ePHOI [VIMHBL, TOJICTHIAIIINX 9TH Topda, NIK DPHCYTCTRHEM B CIIOPOBO-
OLITBIEBHIX CHeKTPaX GasaJbHBIX CJIoeB Topfa MBUILIE BOTHEIX PACTeHHI.
Jru GoJoTa XapaKTepH3YIOTCH HamOoIAbIel mus Hapeamm Mom[HOCTBIO Opra-
HAYecKuX orrosxennii, [oyduna ux gocruraer 10—16 x.

Hauamo arnaTHgecKoro MepHoja XapaKkTepU3yeTcs 3HATHTEIBHBIMH H3-
MEHEeHHAMH JiecopacTurenbisix yeaosuii. Ilortemrenme wiamvara nmpusero K
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TOSBICHNIO TEILIOIIOOMBHX dIeMeHToB (IoPsl U PAaCIPOCTPaHeHHI0 eTOBHIX H
COCHOBHIX JI€COB ¢ IIOCTOAHHON HPHMEChI0 IIHPOKOTECTBEHHBIX OO B CPeA~
Heit Taiire I COCHOBO-0EPE3OBHIX JeCOB C €IbI0 — B CeBepHoil Taiire. ITomy
ke BPeMeHH COOTBETCTBYOT IIMPOKOe PasBHTHE 6010T006PA30BATEIBHEX [IPO-
fleccoB. PaBHHHB BOJHO-JE[HHKOBOTO, O03€PHO-IEJHUKOBOTO ¥ MOPCROTO
NPONCXO/KICHNA, BaHUMAION(He Ipeoluajlaiomyro YacTh TePPUTOPII Cper-
Heil 1 10:KH0i Hapeann, moBepriuch MacCoBOMY 3a001adHBAHNIO. Bonpmua-
eTBO 00d0T B oTHX (opMax penbeda ¢ INIyOMHOM BATeKH OT 3—4 mo 6 » ma-
THPYIOTCA B IPHIOHHBIX CBOMX CIOAX HAYaI0M IUIH cepequuHoil arTTaHTHIE-
CKOTO BpEMeHH.

BafoiauMBanue TEPPHTOPUH IIOJI30HEl CeBePHOI Talirm Havamoch 3HATH-
rexpio mo3ie. B pacumemenusix gopmax pemabeda Gomora HaTadm pacrpoct-
paHATHCA B KOHIlE aTIaHTHIECKoTo, Hadale cy66opealbHOT0 BPEMEHI. 3rech
peTpeuatoress Goiora ¢ HamGoubIIed A cesepa HKapeann momuocThio Topda
(mo 7 m). BorHHCTEHEe DPABHHHLI J€JHUKOBONO MPOMCXOMEHMA M HIZKHME MO-
soneie teppacsl IlpmbemoMopeKoil HU3MEHHOCTH HATaJH 3a007a9NBATHCH B
KomIe cy00opeaibHOro, Havajme CybaTIaHTHIECKOTO IepHoja (Bucka, 1959;
Exanna, IOprosekas, 1965). Cpegusis raybuna Topda cocraBaser s1ech 2—3 M.
Ipupoarsie ycIoBmsA, O01arompHATCTBYONIHE 3a00JaYNBAHMI0, OIPe/IeIHIn
GLicTpoe pacupocTpaHeHie GOTOT B CeBePHOI Rapeann. B nmacroamee BpeMs
ona ua 30—80% 3zamsara TopdAHEIME 0OIOTAMH.

SOME ASPECTS OF THE HOLOCENE HYSTORY
OF KARELIAN VEGETATION AND BOGS

G. A. ELINA
Institute of Biology Karelian Division Academy of Sciences,
Petrosavodsk, USSR

Zonal peculiarities of spore and pollen complexes of middle and northern taiga
zonules are adduced. The first are characterized as fir-pine-birch zonules with a noticable
admixture of broad-leaved species during the Atlantic time, the second — as pine-birch
zonules.

All the diagrams are divided into 10 zones: 1—4 — the Neoholocene (subatlantic
time); 5—7 — Mesoholocene (5 — subboreal, 6 and 7 — atlantic time); 8—10 — Eoholo-
cene (8 and 9 — boreal, 10 — preboreal time).

The composition of spore and pollen spectrum certify considerable changes in the
paleogeographic conditions during the Postglacial time. Conditions for tree-growth,
the eharacter of bog formation and the origin of bogs depended upon time and geological-
geomorphological conditions and differed considerably in Southern and Northern Karelia.

IAJITTOJOTHYECKA A XAPARTEPHCTARA
103/ HE-N TOCIAEJIETHIKROBbIX OTJIOREHNIL
CEBEPO-JIBUHCKON BITA/IIHBI

3. C, IIJIEMHUBIIEBA

CeBepo-3amagHoe reoJoraieckie yopasieHie,
Jleauarpay, CCCP

Ilo3nHe-TOCHEIe[HEKOBEEe OTIOMKeHIA Cesepo-/lBuHcroll BHAJUHBL Hpej-
CTaBlensl 03ePHO-TeTHNKOBEIMH, MOPCKIME, 03€DHBIMI, 03epHO-00M0THEIMA H
GomoranME ocankamu (IImemmsmesa, I'pud, 1965; Ilaemmsuesa, 1971). Ha
ocHoBe mayuenns Ooxee 30 paspesoB MOPCKAX M KOHTHHEHTAIBHBIX O0CAJKOB
merogoM cuoposo-meLtsresoro (Hyxsaposa B. B., Ilmemmsmesa 9. C.), aua-
tomosoro (Tpasmma M. A., Uepemmcunosa E. A.), Gorammiecxoro_(Kauy-
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pur M. X.) amanmuzoB nposesieHo feTajbpHoe cTpaTHrpafudeckoe pacuiIeHeHue
TO3/He-TIOCIeTe[HIKOBEIX OTI0MKeHul pailoHa. Brieneno 12 mammuomormve-
CKHX 30H, cBasanube co cxemamu Ilocra, Huurscona (Nilsson, 1964) n kaamarn-
gecknmu nepmojgamu Bawnrtra-Ceprangepa. B psme omopmeix paspesoB oTme-
qarorcs Bee 12 30m, orpaskaioline HellPePHIBHLIN X0Jl PA3BUTHA PACTHTE] BHOCTH
B TedeHHe IIO3[He-LOCJeJeJJHHROBOI'O BPeMEHH.

IozanenegunroBoe Bpe 1s

OCHHI{H IOo3JIHEJIEITHUROBOT0O BpPeMeHH HoApasaeJAnTCA Ha TPH 30HDbI.

Soma XII (cpemmuit npuac) — Gepessl co BHAYHTEIBLHLIM YIaCTHEM KCEPO-
QUTHBIX M TYHIPOBBIX OJIEMEHTOB IE€PUIVIANMAIBHON (IOPH — XapaKrepHa
AL 03€PHO-JIEIHHKOBEIX OCAJIKOB IIPHJICJHHKOBLIX BOJOEMOB, IePeKPhIBAIHX
BCI0 HCCIEIOBAHHYIO TepPHTOPUIO.

Tocmopcteyer meibna wycrapuukoBeix Gepes (Betula nana 32—50%),
npucyrereyer Alnaster. B rpynme TpaBAHHCTEIX MaKCHMAIBHO COJepiKaHue
Cyperaceae, suaunrennno yuactue Chenopodiaceae, pasnorpasbs, Artemisia.
Cpenu cuop gomunupyior Bryales, Lycopodium alpinum, L. appressum, L.
pungens.

Souna X1 (ammepén) — Gepessl, e1H ¢ 9IIeMEHTAME e PUTIAIHAILHOH (10 PEI,
razopuramMu nPAGPEKHO-MOPCKUX W KOHTHHEHTANLHBIX BaCOIEHHBIX MeCTO-
oburanmii, BHENEHA B oCagKaX MeJKOBOJHOTO ciaabo 3acolenHoro OacceilHa.

OCOGBHHOCTLI{) 30HBI ABJAeTCHA YBeJHYeHHe cojJeprraHud TbILILL XBOH-
HEIX — rocnoficTeyer Picea (¢HuyKHIE MAKCHMYM eI»). SHAYUTEIBHOE HPUCYT-
creume Betula (B. sect Alba — 30—35%, B. nana — 8—12%). B rpyunne
TPaBAHUCTHX MaKcuMadbHo ydactue Cyperaceae, wnpucyrcreyer Chenopo-
diaceae. B cropax nonepemenno npeodaagator Bryales, Sphagnum, npucyrer-
BytotT Selaginella selaginoides, Lycopodium appressum, L. alpinum.

dona X (BepxHmit jpmac) — Gepesbl CO 3HAYUTENBHBIM yIacTHEM TYHII-
POBHIX M KCepO(UTOBLIX MePHTIANMAILHEIX DIeMEHTOB (IOPHI, IPACYTCTBHEM
ranopuTos npubpe;RHO-MOPCKHX M KOHTHHEHTAJIbHEIX 3aCOJEHHBIX MeCTO0OH-
TaHUI — XapaKTepm3yer MopcKume ocankm TpaHcrpeccunm lloprasmpmum, per-
PeccHi JIMTOPUHA, a TakKske 03ePHBe H 03ePHO-00JOTHHIE OTI0KEHHHA.

Homurnpyer Betula sect. Albae, sHaunTenbHo yBeanunpaercs (mo cpasHe-
Hno ¢ 3ouoit X1I) rommwecrso meuibusl Betula nana, Alnaster. Xapaxtepuo
COKpAIeHne COJAePsRaHHA THUIBILI XBOMHBX. B rpymnme TpaBAHHCTHIX OTMe-
YaeTcs 3HAYATENBHOE KoaudecTBo pasHorpasbs, Chenopodiaceae, mpmeyrer-
Byer Ephedra.

HOCJ’IEJIE,I[H“KOBOB Bpevsa

Tocneneguukosoe passurne Cesepo-/[BUHCKOH BIaIHHBI NOAPA3IEAALTCH
Ha 9 30H.

Jona IX (mpenGopeanbHoe Bpemsa) — Mmakcumyma Gepesw. I'ocmopcTByer
Betula sect. Alba (44—70%). Ilpucyrersyior Betula nana (6—19%) u Picea
(20—25%). B rpymme TpaBsHHCTHIX IONEPEMEHHO MNpeoBIafaoT NHITbIa
Cyperaceae, Argemisia, Chenopodiaceae, paszHoTpaBhe. SHAUHTENBHO ydacTue
BomueX — o 15%. B cnopax uwepenpyercs rocmomcrBo Bryales, Sphagnum,
Polypodiaceae. [lomunupyer mnwuibma Lycopodium clavatum, L. alpinum,
L. appressum.

OcobGeHHOCTH CIOPOBO-UEIIBIEBHIX CIEKTPOB B30HLI [al0T OCHOBAHHE 1A
Baienennss tpex moxson: [Xa — yBenmuenme enm ¢ yMeHBIIEHHEM TYHAPO-
BHIX DJIEMEHTOB (IOPH — OTBEYAeT HAYAJIY MPeJ00peajbHOr0 BPEMEHH W BHI-
Jelxsercs B IOTPe0eHHHIX TOop(ax, COOTBETCTBYIIHX IIy00KOH perpeccuu;
IXb — yveunsnienne enum u yBedudeHune TYHAPOBHIX aiaementoB; 1Xe¢ — yge-
JUYEHHEe MU ¢ COKPANIeHMEM TYHAPOBLIX BIEMEHTOB — OTBEYAIT BTOPOM I0-
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JIOBUHE Hpenﬁopea.ﬁbnoro BpeMeHM, BLIJIEAAIOTCA B MOPCKHUX OCaJgKaxX HavaJ/ia:
1-it mocneneHUKOBON TpaHcrpeccun !,

Joma VIII (nepBas momoBmua GopeanxbHOro Bpemenu) — Gepessi, COCHBHI,
€W, MUHAMYMAa OJbXU. OS0HY XapakTePH3YHT MOPCKHE OTIOKeHUs, COOT-
BETCTBYIONINe MakCHMyMY 1-if mocielreHUKOBON TpaHCIPECCHM.

SoHa BBHIENACTCA IO YBeJHICHHIO cojiep:kauusg Pinus, 3HAYNTEILHOMY
yaactuio Betula sect. Alba. Konmaectso Betula nana, mo cpaBHEHMIO ¢ 30HOI
1X, cokpamaercs, muaumanbsno mpucytersue Alnus. B rpymme Ttpamsmme-
tex gomuHHpyer Cyperaceae, MHOro Me30UIBLHOIO Pa3HOTPABBA, HPHCYTCT-
BYeT THLILIA BOJHEIX PACTeHUIA.

B mexom mius gameOro drama XapakrepHAa JecHAas yMepeHHO-Me30(HIbHaT
dropa ¢ HEGOMBIIMM ydIacTHeM TYHAPOBHIX DIIEMEHTOB.

3ona VIl (sropas momoBumra GopeanbHOTO BPEeMEHH) — COCHBI, Gepessr,.
eJin, Ha4dYajla YyBeJIHYeHHA OJbXH — XapaKTepu3dyeT MODPCEKHE OTJIOKReHHA,
COOTBETCTBYIOMME perpeccusroii ¢ase [ mocaene[HHIKOBON TpPaHCTPECCH.
Tocmopersyer Piceae, unorna Belula (nomunupyer Befula sect. Alba, HeckolIb-
Ko yMeHbpIIaeTca yuacTue Belula nana). OTMedaeTca efuHHYHOE IOABICHNE
OBLTBIB MIIPOKOANCTBEHHLIX TWopoj — U/mus, XapakTepHo yBeJdmdyeHHe co-
nepswanusa neIbiel Alnus. B rpynne rpasauancteix mapsny ¢ Cyperaceae, pasmo-
tpasbem mpucyretrByer Chenopodiaceae, Artemisia. B cmopax mpeofaamaior
Polypodiaceae, necmsie BuAn maayHoB, egunmano oTMmedenst Lyecopodium
alpinum, Selaginella selaginoides.

Jlecmas ymepenno-mezoinnpHasg (uaopa ¢ NPHCYTCTBHEM TYHPOBBIX dJle-
MEHTOB, IOSBJEHHEM JIECHBIX TePMOQUIBHBIX Me30(UTOB, a TaKKe ydacTHEeM
npubpe;KHO-MOPCKHX TanouToB,

3ona VI (mepmas mosopMHA aTIAHTHYECKOTO BPEMEHH) — eJIU., COCHLI, Ge-
pessl, IMAPOKOJUCTBEHHBIX IIOPOJ — COOTBETCTBYET MOPCHKHUM OTJIOMREeHNAM
perpeccuBHO# (asbl MEPBOM TOCHETeJHUKOBOH TPaHCTPECCHH.

B cocrase cnexTpos rocmogersyer Picea (40—509%), sHaunrensHo ydactme
Pinus (20—40%), Betula (B. sect. Alba po 25%, B. nana — no 3%), yse-
JUYHBAETCA YYACTHE NBIBIB MHPOKOJHCTBeHHHX mopox Ulmus, Quercus,

ilia.

Jlecmass ymepemno-TepMoiibHO-Me30duIbHAS (rOpa ¢ TPHCYTCTBHEM
TYHIPOBEIX 3JIeMeHTOB (IIOPHL.

dona V (Bropas mOJOBHHA aTIaHTHYECKOTO BPEMEHH — KIMMATHIECKUI
ONTUMYM TOJONEHA)— e, Oepe3bl, COCHBI, MAKCHMyMa OJbXH M IINPOKO-
JUCTBEHHBIX MOPOJ — XapaKTepu3yeT MOpPCKUe OTJO;KeHHs BTOPOH Iocjelie]l-
HUKOBOH TpaHCIpecCuu.

Tocmopcreyer Picea, smaunrensno yuactue Pinus, Betula, MakcuMmalabHO
y9acTHe MHPOROJIUCTBeHHEX mopog—o 6% n Alnus — mo 20%.

Jlecmas  ymepenno-repMo@uIBHO-Me30QUIbHAA  (daza ¢ MAKCHMATBHBIM
yYuactueMm TepMOd}HJ’IBHbTX JJeMEeHTOB ¢ MUHHMAJbHBIM IIPUCYTCTBHEM TYH]I-
POBBIX 5JIEMEHTOB (IOPHI.

Joma IV (mepmas moxosmma cy06o0peanrbHOTO BpeMeHH)— eIn — «Ccy0-
DopeanbHEIN MAKCHMYM» — XapaKTepHayeT MOpCKHe (JIaryHHBIE) OTIOHeHNA
perpeccuBHOi (asbl BTOPOH [OCJHEJNeJIHAKOBON TPAHCIPECCHH.

AGcomorao rocmomersyer Picea (40—80%), yMmenbmaercsi copep:ianne
mupoxonncTBeHHEX mopon (1—2Y%), mpucyrcrsyer B. nana. B rpynme Tpa-
BamneTeix pomuHupyer Cyperaceae, Gramineae, ormedaercs Chenopodiaceae.

Jecnas ymepemmo-mezoduabras @uopa ¢ HeGONBOIMM yYaCTHEM TePMO-
OUIBHEIX HIEMEHTOB M YBeJHYEHHeM TYHJPOBBIX HI1eMEHTOB (IODLI.

3ona IlII (Bropas mnonopuna cyG6opeansroro Bpemenu). OcoGeHHOCTHIO
BOHBI ABJIAITCA [IBa THIIA CIIOPOBO-NIBUIBIEBEX cnekTpoB. [lepBriii THI Xapak-
TepeH A HUBWHHOHM 3ale:ku, (oPMHpPOBAHHEe KOTOPOIl TPOUCXOIHIO Ha MOP-
CKoil Teppace B peaynbrate saboaaunBaHua Jaryuel (perpeccusmas asa 1L

! Tlompasa IXa coorBercTByeT modosemKkoMy ioremeniio, moxdaza I1Xb — mepecias-
CKOMY TOXOJOMaHiio — KJANMaTHdecKum KojaeGauusas, soeigesgennsim H. A. XoTunickinm
(1970) B pamrax upendopeaJnbHOro TepHOAA.
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0CIeeHAKOBOI TpaHcrpeccui). XaparrepHo abCcod0THOR FocioacTBo Belu-
la (mo 409%). Bropoii THm oTMeUeH JJsl BEPXOBOil 3aeiKH, ofpasoBaHde KOTO-
poil TMPOMCXOMUIO HA 03€PHO-TEHAKOBON TPPacHPOBAHHON PaBHHHE eme ¢
npeopeatbHOTO BpeMemil. XapaktepHo rocmosictso Pinus (10 60%), mmorma
Picea (1o 30%). Paszmmauns B cocraBe CHOPOBO-IHLTBIEBHX CIEKTPOB 00bsC-
HAKTCS CHemuPUKOl PasBUTHA PACTUTENBHOCTH B Pa3IMIHEIX TIe0J0ro-reo-
MOpQOTOrMYeCKUX YCIOBHAX.

Jlecnas ymepernno-mesofuabaasg $ropa ¢ HeGONBIIAM yTIacTHEM TepMO-
(UABHEIX DJICMEHTOB, YBeIHICHHEM TYHIPOBBIX DJICMEHTOB (QIOPH, a Takike
razo@uToB MPUOPE;KHO-MOPCKIX MeCT 0OuTAHuA.

3oma Il (mepBas moxoBHHA CyGaTIaHTHIECKOTO BPEMEHH) — COCHBI, oepe-
3B, €I — MocTeHAsA oGpasyer 3jech cyOaTIaHTHYCCKHA MaKCHMYM. Toc-
mojeTByer Pinus, 3HAYHTENBHO ydacTHe Picea, XapakTepHO YBelndeHHe KO-
nmaectBa Betula nana, eqUHAYHOE IPUCYTCTBAE NIMPOKOINCTBEHHBIX ITOPOT.

Jlecnas ymepenno-Me3o(mIbHAA (GIopa ¢ PETUKTAME JECHHIX TePMOPIIE-
HEIX DJ@MEHTOB, IPHCYTCTBHEM TYHIPOBEIX DJIEMEHTOB (IODHL.

3oma I (Bropas mosoBumHA CyGATIAHTIUECKOTO BPEMEHH) — eI, Gepess,
COCHBL.

Jlecras ymepenHo-MesofuabHas ¢iiopa ¢ yqacTHeM TYHIPOBBIX 9/J1€MEHTOB
¢bIopEL.

Brijieenase 30H 0TPasKalOT KaKk 00mI[ue 3aKOHOMEPHOCTH M3MEeHeHUA pac-
THTEABHOCTH CEBepPO-3araja eBpOIeiiCKoil JacTu B rOJOLEHe, TaK M PeriuoHaNb-
Hte ocoGermoctn ee paspuraa B Cemepo-lBumckoii Bmaguue. Permomasnbmre
GepTH TMPOSABIAIOTCA MPeK/e BCEro B MOCTOSHHOM YIacTHI BO BCEX BRIAEICH-
HHEX 30HAX BIEMEHTOB TYHApoBoil fropul. OcoGeHHO BEIMKO UX IPHCYTCTBUE
B 30HAX MO3THEICHIKOBOT0 BPEMeHH, IJe OHM BCTPEIATCA B COYCTAHUH C
[ePUTIATTATBHAME KCOPOPUTHBIMA diieMenTaMil. B 80HaX IOCIEIeHUKOBOTO
BpeMeHH ydacTHe TYHPOBHIX DJIEMEHTOB COKpAMaeTcs, HO OHU He HCHYe3aiT
MOJHOCTLIO Jlajke BO BPEMS RINMATHYECKOTO ONTHMyMa TOJI0IeHa (V soma).
Bropoii 0coGeHHOCTBI0 ABJIAETCS 3HAYMTENLHOE YYacTHe el Ha OpPOTAKeHHH
GospIei YacTH rojgoneHa. B soHax, oTBedalomux ajLiepeny, aTIaHTHIeCKOMY,
cyGGopeaTbHOMY B CYGATIAHTHIOCKOMY BPEMEHM, €JIb ABIACTCA JOMUHAHTOM.
Tperba 0COGEHHOCTH COCTOMT B YYaCTHI razo®uros mpHOpPE;KHO-MOPCKIX
MecTooGWTAHI B 30HAX, COOTBETCTBYIOMUX HAdaly TPAaHCTPECCUBHBIX M pe-
rpeccUBHEIX (a3 pPasBUTHI MOPSH.

VKaszanHEe O0COGEHHOCTH 30H MO3QHE-IOCHeJeHIKOBOr0 BpeMeHH o0yc-
JOBJIeHH CeBEPHHIM IONOsKeHNeM paifoHa, BIHMAHMEM KoJeDaHWA ypPOBHA Be-
J0ro MOps, a TaK/ke cBoeofpasmeM B HAIPABIeHHAX MATPAIAE OT/eTbHBIX
'BUJIOB.

THE PALYNOLOGICAL CHARACTERISTIC
OF LATE- AND POSTGLACIAL DEPOSITS
OF THE SEVERNAYA DVINA DEPRESSION

E. 8. PLESHIVTSEVA

North-Western Geological Department,
Leningrad, USSR

On the basis of studying more than 30 cores of marine and continental sediments the
stratigraphic researches of the Late- and Afterglacial deposits have been carreid out. The-
re were given off 12 palynological zones: XII — DR-2; XTI — AL; X — DR-3; IX —
a, b, ¢ — PB; VIII — BO-1; VII — BO-2; VI — AT-1; V — AT-2; IV — 8B-1; III —
SH-2: 1T — 84-1;'1 — SA-2.

Besides, there have been ascertained the regional especialities of development of vege-
tation connected with the northern position of territory with a changing of a level of the
White sea and finally with a peculiarity of migration of separate species.
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MAJTNTHOJOI'MYECKUE NCCIETOBAHIA
JOHHBIX OTJIOFREHII OHE3KCKOI'O O3EPA

| C. A. ABPAMOBA I. B. I. XOMYTOBA

JlaGopaTopus O3epoBeeHu A,
Jlegnarpang, CCCP

C 1964 r. madoparopus ozeposegenna AH CCCP mpoBoguT KoMIIeKCHbE THM-
HOJIOTMYECKITe HMCCIASMOBAHNA Ha KPYIHEHNIeM BoJoeMe eBDOmeicKoil wacTm
CCCP — Omnemcrom oszepe. llamnmogormyecknM amanmsoM msyvsema 21 Ko-
aoura (D00 obpasmoB) MOHHLIX OTI0KeHHI, 0TobpaHHLIX crpaToMerpom Ilep-
$uapesa, u 60 mosepxHocTHRIX npod. KpoMe Toro, mpoaHAIN3NPOBAHK MPOGE
JABYX JUIMHHBIX KOJOHOK, B3fATHIX ITHeBMATHIECKOH TPYOKoOil, CROHCTPYHPO-
pamiroit H. 11. CemenoBudeM mo depreskad, OnyGIHKOBAHHBIM B ;KypHAIe
«Limnology and Oceanography» (Mackereth, 1958). Crpatomerpuueckne Ko-
aonwn, jumpoir or 20 mo 87 cum, paBHOMEPHO pacIpeeleHH IO BCell aKBa-
TOPUH 03epa, AIHHHBIe TPYOKH B3ATH B TEHTPAIBHON YacTH OTKPLITOrO 03€pa
(craunus 3/70, raybuna Bouwt 45,0 a, ponna xomouku 500 cx) u B Mnem-T'yGe
(crawmma 2/70, royGmma Bomn 32,0 m, InHa KOTOHRI 345 cat).

Jlonnre ornoskenns ozepa (mo H. M. Cemenosnuy) mpemcraBientl (CHH3Y
BEC]]X) JEeHTOYHLIMH H .‘IBHTO‘IHOHOJIO6HLII\III TJInHaMI, HeCJOMCTON TOMOTeH-
HOIl TJAWHON, WIaMI, TTeCKRaAMH.

Hax mokasaam pesyasTaThl IMaJWHOJOTHIECKAX WCCIEMOBAHWIL, NIHPOKOE
pacrpocrpanerie B Ome;RCKOM 03epe HMEIOT OTI0KeHNA, chOPMHPOBABIINECH
B 3aRJI0YATEIbHBIE JTAILl BAXJafiCKOr0 oJegeHeHUsI, B CpefHEeM JpHace, aj-
Jepéme, BepxmHeM Jpuace. MapRupyOm@EM ToOpHBOHTOM NOpPH [JATHPOBAHAHN
MO3/{HEIeIHNKOBHIX 0CAJIKOB ABIAETCS CIOH, CPOPMHPOBABIIMIICA BO BPEMA
aJqNepeacKoro MoTeJIeHnd.,

Ocagkn Me;keTaHaIA alIepé, IPeCcTaBIeHAbe MAKPOCIOUCTON TINHOM,
BCTPeYeHBl BO MHOIHX paspesax, B YaCcTHOCTA B OyHKTe crammmm 35/64 (pmc.
1). B cocraBe cmexTpoB 9THX OTIOKEHAH JOMAHUPYeT NHIIBOA JPeBECHBIX
nopoy (60—80%), npexcrasiaenusx B ocHoBEOM Picea abies (L.) Karst. m
Pinus silvestris L. B mesmaumreIbHOM KOIMYECTBe OTMeYeHA Nnanna Betula
sect. Alba (10,0—30,0%), Betula sect. Fruticosa u Betula nana L., a Tawxe
Alnaster fruticosus Ledeb. B rpymme TpaBAHHCTHIX TOCHOACTBYET IEIIBIA
poua Artemisia sp. cem. Chenopodiaceae m Cyperaceae, cpemu CIOPOBHIX —
Sphagnum sp.

CUOTIIOH_IGHHG OBIIBIIBLI €JIH M COCHEL B CHBKTPHX 3aBHCHT OT PaCHOOJOREeHHuA
craHnuil (B paspesax CTaHNUil CEBEPHHIX M BAaNAJHEIX PAoOHOB o3epa Ipe-
obamaer MBI COCHBI, B CIEKTPaX pPa3pe30B MEHTPANBHBEIX H BOCTOYHKIX
paifoHoB — exan)., YUHTHIBAA 9Ty OCOOEHHOCTH CIEKTPOB, MOKHO CIellaTh BHI-
BOJI 0 TOCIIOJICTBE B paiioHax, npruMekaiomux K OHero ¢ cepepa 1 3auaja, COCHO-
BEIX JieCOB ¢ yuacTueM eian. H BocToRy oT 03epa mpomspacTald €I0BO-COC-
HoBHIe Jeca. Taxium ofpasom, permoHajbHBE 0CO0EHHOCTH JIECHON PaCTHTEIb-
HocTH Ha nobepe;kbax OHe;KCKOTo o3epa HAIIIM CBOe OTpaskeHNe B (POPMHPO-
BaHNM CHEKTPOB JIOHHBIX OCaJKOB BOJOEMa.

Bauskue maiuHoMOrHYeCKIe XapaKkTePHCTHKH OTJIO:KeHUI ajjaepéga oT-
MeuawTes B paspese Toppammra Xumnmeyo B paiiome Ilerposasomcra (Don-
ner, 1951), B paspesax QOHHKX ocagkoB o3ep Hapemnbckoro mepemeiika —
ITynnyc-fipen (Kpacnoe), [nyxoe, Byorca (Mamxscosa, Coxoxosa, 1967,
Manscosa, Conmpumonosa, 1967). B sasumcumocTH 0T JoKalbHEX YCIOBHII B
CHEKTPax Paspesos HTHX HEOOJNBIIHX IO PasMepy 03ep TO HpeoliIagaer OEIb-
ma cocHsl u Gepess ([myxoe), To cocunl (Byorca, Hpacuoe), a 8 paspese Xu-
MINCYO — TILUIIBIA Oepessl.

Bo mmormx mymrrax Ome;kCKOTo o3epa OTMEYAOTCS OCATKHA CPegHEro o
BepxXHEro Jipuaca, mpejcrasieHHsie MagoMomasME (0,07—0,30 4) maacramm
HOCIONCTHIX M JeHTOYHHIX TJIHH.
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B cocraBe CHexkTpoB 9THX CTAAMAJBHEX OTJO;KeHHit (cM. pme. 1) ormeua-
ered abcoM0THOe TOCIOACTBO HBIBIE Betula nana, Betula sect. Fruticosa,
TaKKe TBUIBIBL TPaBAHHCTHIX pacrenuii — Artemisia, Chenopodiaceae, Gra-
mineae, Cyperaceae, Varia. Enuanuno Berpedaercs £ phedra sp.

[Tameoreorpaguyeckas oGCTAHOBKA B IEPUOJLI CPeJHEr0 U BepXHEro ApHu-
aca Ha TeppUTOPHH ceBepo-3amajga Pyccroil paBHHHE BO MHOTOM OBLIA CXOJ-
HOii. 37ech Ha OBGUIHPHBIX MPOCTPAHCTBAX TOCIIO/CTBOBAM MEPHIVIANNAIBHEIE
aaagmadrer (Upuayk, Ipuayk, 1960).

[Ipm amanmse CHeKTPOB MOHHHX ocajros OHero, oTpaskaiomux cBoeodpas-
Hple JaHqmadTel BepXHero W CpeIHero apiaca, 0Co0eHHO BHIHA IIePCHeKTHB-
HOCTH TPHMEHeHIA CIOPOBO-NBIIBIEBOr0 AHAIN3A B M3YUYEHHH JOHHBIX OTI0-
et Kpymueix o3ep. CHERTPH JOHHBIX 0CAJKOB KPYHOHBIX BOJ0eMOB (oco-
GeHHO ero HeHTpadbHbIX YacTeil), 0cBOD0KIeHHbIe 0T BJIHAHNA MECTHEIX, Y3KO-
JOKAJBHBIX (AKTOPOB, OTpPa;KAlT OOIIMe 3aKOHOMEDHOCTH PA3BUTHSI PACTH-
TeTHHOCTH ODIIMPHLIX TEPPHTOPUH, BH3BAHHLIE Ipes;kIe BCET0 O0IeKINMATH-
YeCKHMH SIBIeHUAMHA.

Amanorndaeie 0 (IOPHCTHYCCKOMY COCTABY ¥ KOJUYECTBEHHBIM COOTHOIIE-
HUAM CIEKTPHI, OTPayKaIIIe PACTHTeNBHLI ITOKPOB BEpXHEr0 W CpeHero
npuaca, orMedeHsl B pasdpesax Xmumimeyo, Ocrep-Osepa (Sauramo, 1958), B
KoJ0HKax mouubix ocagkos Jlagoru (AGpamosa m np., 1967) u osep Hapems-
croro mepemeitka (Byorca, Kpacunoe u I'ryxoe).

Bo muorux nyarrax OHEKCKOTO 03epa 0TMEYEHEl OCAIKI IPUG0OpeaIbHOro
mepuoga. OHA mpeACTABIEHE TOMOTeHHHIME TIMHAMHA, pejke MIaMi U IeCKOM,
momaocThi0 0,04—0,31 M.

ITo cpaBHeHHIO CO CHEKTPAMM BepxXHero Jpuaca 3[ech yBeIHYMBAETCA CO-
JepsKaHie THLIBIH APeBecHHX mopoj (Pinus silvestris, Picea abies), corpama-
@TCH y9YacTue IBLIBIEI KYCTADHUKOBHIX Gepes. MsMeHATCA COOTHONIEHWA B
cocTaBe TPABAHUCTOH TPYHOIBI: COKPAI[AETCA KOIMUYECTBO MHLIBIEL Artemisia
u ysemumunsaercs copgeps;kanme Cyperaceae m pasHorpasba. Cpemm cHOpoBHX
npeobragaor cmopir Polypodiaceae —cnyTHHKE TecHOH pacTHTEIHLHOCTH.

JlaHApie TaTWHONIOIMYECKOTO AaHAIH3a CBUAETENBCTBYIOT 00 WN3MeHeHUH
mangmadrroir obcramoskm. Mecra OessiecHEIX €00OMmECTB BEpPXHEro apHAca
sacenstior Jdeca. llepurasmmanbHile TPYOIOAPOBKH WMIPai0T IOTIMHEHHYIO
poab. OcobeHHOCTH PacTHTENHHOTO IOKPOBA ATOTO HAULIH CBOE OTpajkeHHe
Ha uarpaMsax paspesoB poHmamx ocajgrkos Jlagorm, oszep Jlomara m I'myxoe
(Hapeabcruii mepemeer), B psjae paspe3oB, M3YUEHHHIX QUHCKHMII MCCIEL0-
Bareaamu — paiton cr. Jloitmana, Ocrep-Osepo u gp. (Sauramo, 1958).

Ocagrm GopeansHoro mepuoja (Mommoctsio 0,11—0,18 a) obuapy:xenn B
narn paspesax OHeKCKoro ozepa W IpeACTABICHEl, KaK IPABHIO, TOMOTEH-
HOH TIHHOIA.

B cocraBe cmerTpoB »TOTO BpeMEHH abCOMIOTHO TOCIIOACTBYCT IILLIBIA
JIpeBeCHEIX WOPOoJd, B ocHOBHOM Pinus sifvestris m Picsa abies. Iluinbma Tpa-
BAMHCTHIX PACTeHMIT B COPKTPAX HTOTO MePUOJa M MOCASAVIOINIIX TPAKTHIECKH
orcyrerByer. OrMedaercs CHOPAJMUECKII IIHLILNA MIHPOKOJIHCTREHHEIX ITOPOJ.
C GopeaipbHoro mepuoga HAYMHAGTCA KAYECTBEHHO HOBBI HTam B Pa3BUTHI
pacturensgocT  Cesepo-3amaga — TOCIDJCTBO COMKHYTHIX JIECHHIX CO00-
mecTs. B Hapeaun, ma HapenpckoMm mepemeiike B pacTHTeIRHOM TIOKPOBe
JIOMIHIDOBATH CcocHOBEe Jeca, Ha Omemcxo-Jlago:kexom mepenieiike u K
BocToRy oT Omesxexoro u Jlagoskckoro osep — cocHoBo-emoBele jeca (AOpa-
moBa m gp., 1967; Smamenckas u gap., 1970).

OrrosKeHlA aTIaHTHIeCKOTO BpeMeHil Haubolee 4eTKO BLIIEJICHEI B paiio-
me cradnuu 2/70 (puc. 2) w B pAge Apyrax IMyHKTOB, TJe OHI IIPeCTaBIeHb
TOMOTEHHHIMH IJIMHAMU H HIaMM.

B cocraBe cHeKTpOB MOMUHEPYeT MLLIBIA COCHLL M @11 MBIbIIA OIHPOKO-
JMCTBEHHHIX IOopoj obpasyer Ha gmarpaMdax HelpepeBHyio KpuByio. OtMe-
weHa molibna Quercus sp., Ulmus sp., pesme Tilia cordata Mill. u Corylus
avellana L. Artnaurudeckuii mepmoj (KIMMaTHIeCKHil OOTHMYM TIOJOIEHA)
03HAMEHOBA/JCA pacmpocTpanenmeM B Jecax Cesepo-damajga IMAPOKOJHCTBEH-
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meix mopon. OpHAKO B OKPeCTHOCTAX OHe;KCKOTO 03e¢pa OHII He NIpaju 3Ha-
guTeIBHOI POJN, 0 9eM CBHJETEIbCTBYET «HeBHICOKTIN MarcuMmyMm (mo 5,0%)
NEUTBIE IIAPOKOJMCTBEHHEX [OPOJ B CHERTPAX JOHHBIX OCANKOB Ounero.
[Oxnee — Onesxero-Jlamoswernit m Hapeapckmii mepemeer — ydacrne Imu-
POKOJNUCTBEHHBIX yBEeIHYNBACTCS: ATIAATHYECKHUIT MAKCHMyM TBIIBILL IIIHPO-
KOJIMCTBeHHHX B paspese bBamamuo Ha . ITame mocturaer 129%.

O1noskenns cy6G0pealibBHONO MepHo/ia MPeJCTABIe bl WIAMIT, TPOCIEHRIL-
pafoTcs B GoMBMMHCTBE PasdpesoB. B cmexrpax oToro BpeMeHH rocmoJcTByeT
merrbna exm (o 60,00) 1 cocHsL [MprIbNA  MIMPOKOJIMCTBEHHHIX  OTMEYaeTes
cIopajuuecKn. Y MEHBIIAeTCs (0 cpaBHEHMIO CO CHEKTPAMH aTIaHTHYECKOTO:
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BpeMeHn) coziep;Ranue NBIBNE 0abXH. OcHOBHOI Jecoofpasyomeil moposioii
B oxpectHoCTAX OHE;KCKOTO 03€Pa ABIATACH €lb, B CEIBrOBHX pailoHAX yBe-
JAWYHBANACH POJbL COCHB. AHAJTOTHYHHIH XapakTep PacTHTeNbHOTO IOKPOBa
B HTOT mepuoy GUKCHPYIOT AMATPAMMEl JOHHBIX ocajkoB Jlagorm, osepHHIX n
03epHO-G0I0THEX OTH0;keHmit paspesos Hapeanu m Hapeanckoro mepemeiika.

Ocankn cybaTIaHTHYECKOT0 NEPHOjia OTMeYeHH B paspesax BCeX CTaHIHIL.
CocTaB M KOJAMIECTBEHHBIE COOTHOMEHHA CIOPOBO-ILIIBIEBEX COEKTPOR OIm3-
Kl TI0 COCTABY CHEKTPaM IOBEPXHOCTHEIX P00, OTPaKalOMUX PAacTATeNIBHOCTH
oxpy:karomux Omero paiioHoB. B cmexrpax abcon0THO TOCIOACTBYeT HBIIBIA
APeBeCHLIX IOPOJ — COCHEI, HMHOI/Ia eI.
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[lamunonormuecknu amanns 060 MOBePXHOCTHHIX NPOG JIOHHLIX OCAIKOB
‘Onero, orobpanupix B uHTepBase (0—2 cu, HOATBED:KAaeT INpeacTaBJIeHHe O
TOM, 4TO CHEKTPHI JOHHBIX 0CAJKOB COBPEMEHHBIX KPYIHBIX 03eD H He0oJIbIIHX
10 pasMepaM MOpeil AAI0T OCPeJHeHHYI0 KAPTHHY PACTATEIBHOTO MOKPOBaA OK-
pyskatomeii Teppuropun (Jleskoscras, 1967; Komgpareme m mp., 1970).

Crmextpsl moBepxHocTHHX 1po6 OmHero orpaskaloT TOCHOICTBO XBOHHBIX
J1ecoB (COCHOBO-@JIOBBIX, €JOBEIX, COCHOBLIX), OCHOBHEIX (opMaruii Tae:mHoi
30HBI, B IIpejlefiax KOTOPOIl TeankoM pacmotoskeHo Ome;xckoe o3epo.

TakuM 00paszoM, MPOBEeHHLE HCCIETOBAHNA TOHHHIX OTioskeHmit OHesx-
CKOTO 03epa MOKA3aJl, YTO MATHHOIOTIYeCKI aHa N3, ABJIAOIANCA B Hac-
TOAIEe BPEMS OCHOBHHIM OmocTpaTHrpafidecKEM METOAO0M B UeTBePTHIHOH
TeoJIOTHN, MOJKeT YCHeNnIno MPHMEHATLCH JUIS YCTAHOBIEHHAA CTPAaTArpadmu
JOHHHIX OCA[KOB KPYHOHBIX BOJOEMOB M paspelleHns PAAA BOIPOCOB IalIeo-
reorpaluuecKoro xapakrepa.

B 3armouenue HeoOXOQUMO OTMETHTh, 4T0 Ha OCHOBAHHI DPe3ylabTaToB
MaJNHOJTOIHYeCKOT0 aHaau3a JOHHHX ocajgroB OHEro MoKHO OTMETHTh He-
KOTOPHIE OCOOBHHOCTH MX OCAIK000PA30BAHHA M CTPATHPHUKAIIML.

JlmarpaMmel TOBOIBHO 9acto QUKCHDYIOT MEPEPEIBLHL B 0CAJKOHAKOIIEHIN
MOHHBIX oTX0:keHmii. Yacto ocagkm cybaTIanTHIeCKoro M cybGopeaabHOro
spemenn (ocofenno B paitome 10;kH0r0 M TeHTpanbHoro OHero) sajieraioT He-
HOCPeCTBeHHO Ha JeHTOYHOIMOJ00HAX TINHAX TO3HEIeTHHKOBOTO BO3pPacTa,
peske OTIO0;KeHHA aTJIaHTAYecKoro Boszpacra (crammusa 35/64) sanerawor Ha
ocazikax mpeGopeana u T. A. Yactsie crparurpaduueckie HepepHBLl 0TMeYa-
J0TCH W HpH aHaJIu3e qHarpaMM TOHHLX ocajkoB Jlagoru (3maMeHnckas M 1p.,
1970) n ozep meGoapmux ([Iyrmye-fpsu, [ryxoe m 1p.), HO HMEOMUX OOMYIO
re0J0THIECKYI0 MCTOPHIO ¢ KPYIHEHIIAMHA O3€PaMM.

Hauano oGpazoBamus opraHoreHHKX 0cagkoB B ycioBuax Ome;rcKoro
o3epa TPUXOJUTCH HA KOHer NnpeGopeasbHOT0 — HAYAX0 ATIAaHTHIECKOTO
BpeMeHI. JTH JAHHEE COTJIACYIOTCS ¢ IPENCTABIGHNEM JIUTOIOTOB O TOM, 4TO
HAYaI0 HAKOIJIEHHSA OPraHimKd B MHHEPAJTbHHIX 0CAJKAX CBA3AHO ¢ IOTEIIe-
HHIEeM RJanmMmara.

MomocTs 0CagKOB B paspe3ax 4acTO He 3aBUCHT OT BO3pacta JOHHBIX
ornoskrenuit. Hampumep, pumarpamva crarmun 35/64 (MomgHOCTE 0caKOB BCEro
0,8 a) oXBaThIBAeT OCAJIKM OT CPELHEro jpuaca [0 HaCTOANET0 BPeMeHH, a
oTaoenna B paitone crammun 2/70 mMomHocTs0 3,45 M opMEmpOBANMCH HA
IpOTHAREeHIN B'I‘(Jp()ﬁ TOJOBUHBI IMOCHENeIHINKOBbA.

AHanns jgmarpaMM IOKasslBaeT, 4T0 M3MeHeHHe JIHTOJOIMYeckoro cocraBa
UACTO He BIIETET M3MEHEHII B COCTABE CIIOPOBO-IIBIIBIEBBIX CHEKTPOB.

PALYNOLOGICAL STUDY OF BOTTOM DEPOSITS
IN LAKE ONEGA

S. A. ABRAMOVA | V. I. KHOMUTOVA

Lymnological Laboratory,
Leningrad, USSR

Since 1964, the Laboratory of Limnology of the USSR Academy of Sciences has been
conducting comprehensive palynological studies in Lake Cnega.

To elucidate the distributive patterns of pollen and spores in the deposits of the lake,
60 surface samples have been analysed, uniformly distributed over the lake’s water area.

It has been found that the organic sediments began to be accumulated in Atlantic time
and the mineral ones during the early periods of the Holocene' and during Postglacial time.
The obtained diagrams reflect all phases of vegetation development from the Middle
Dryas till the modern period. The sporepollen spectra of the Middle Dryas show the domi-
nance of herbaceous and other plants wich are components of periglacial vegetation. In the
Allréd, in the Onega Lake region there predominated pine-spruce forests. In the Late
Dryas the forest range diminished. Throughout the Preboreal there dominated thin pine
forests with the presence of birch and spruce. From the Boreal onwards there began domi-

32



nance of closed forest communities. In the Atlantic period, there dominated spruce-pine
forests with an admixture of broad-leaved genera (elm, oak, linden). During the Sub-
boreal period the proportion of spruce pollen strongly inereases in the spectra. In the Sub-
atlantlic period the vegelalive cover in the Onega Lake region was very similar to the
present day one L.

NEW POLLENANALYTICAL

AND RADIOCARBON DATES ON THE AGE OF THE
VOLCANIC «<MAARE» IN THE EIFEL MOUNTAINS
(BRD)

H. STRAKA

Botanical Institute, University,
Kiel, BRD

Jungerius, Riezebos & Slotbom (1968) have taken up the question of
origin and age of tuff layers found in the moored «Maare» in the Eifel. I
myself (Straka 1961a, further references can be found there; Straka 1961 b;
unpublished results) found these layers of volcanic tuffs between 1948 and
1968 and I tried to date them by pollen analysis. The volcanological and
petrological research was done by J. Frechen, Mineralogisches Institut der
Universitit Bonn.

The enormous eruption of the Laacher Sea basin which in the middle
of the Late Glacial Alleréd warm oscillation scattered tuff sand and tuff
dust over great parts of Central Europe is the one that is known best. In
the east these tuffs are still found in bogs east of Berlin, in the south as far
as Geneva (Switzerland). They are found only a few kilometers north and
west of the site of the eruption, as far as the valleys of the Brohl and of the
Nette (compare the latest work by Frechen, Hopmann and Knetsch). Re-
ports by Hulshof, Jungerius and Riezebos (1968) and Jungerius, Riezebos
and Slotboom (1968) on the occurence of Laach tuffs in the Ardennes and
the Western Eifel could not be confirmed by my own borings.

It was possible to date the tuff layers in Late Glacial lake deposits
on the basis of their position in the pollen diagram. The mineralogical and
petrological research (Frechen 1962, Frechen, Hopmann & Knetsch, Fre-
chen & Straka, 1950, Frechen in litt.) has shown that these tuffs originate
in the «Maar» where they are found or in a «Maar» nearby. The tuff layers
below the organic lake deposits could only be dated if in the lowest lake
deposits there were pollen spectra which could be interpreted as represen-
ting a pioneer succession (Frechen, Straka 1950, Straka 1952—1961). It may
then be supposed that the deposition of these muds began very soon after
the «Maar» eruption on the tuffs of which pioneer vegetation developed.
Their age corresponds rather exactly to the age of the eruption which deli-
vered the tuff dusts and sands below.

Jungerius, Riezebos & Slothoom (1968) believe all the Late Glacial
tuff sand layers inclosed in the muds of the moored «Maare» of the Western
Eifel to be tuffs of the Laacher Sea. In that case they all would have to be
placed in the middle (to the end) of the Allerid. The pollen analysis made
bu Jungerius, Riezebos & Slotboom (L. ¢.) showed the same results as those
of Straka (1. ¢.). Therefore they had to assume that in their own diagrams
(and also in mine) the Allerdd layers and possibly others are missing.

Final results of our palynoiogical studies of long cores will be reported at the Con-
ference.
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Table 1. The age of the «Maar» eruptions by pollen analysis. Zone system Overbeck

Agé B. C. Zogigﬁg&m: Tuff layers ofﬂllg:regrg(ﬁ;g}les; found in the
8,000— A% Pulvermaar
Preboreal
8,200— Booser Weiher
8,400—
v Weinfelder Maar
. Upper Dryas
8,600— or Tundra
Cold Period
Strohner Maarchen, 2nd eruption Hitsche,
8,800-— (Gemiindener Maar)
9. 000— (Schalkenmehrener Maar West)
! (Mosbrucher Weihner)
9,200— 2nd eruption Trautzberger Maar
__“I (Laacher Sea) (Ahrens & Steinberg)
Allerdd (Meerfelder Maar)
Temperate
Oscillation
9,600—
’3 Diirres Maar am
9,800— Holzmaar
I
10,000— .
Lower Dryas
or Tundra
10,200— P
Cold Period
10,400—
= I 1st eruption Hitsche, 1st eruption Miirmes
sst Drys 1st eruption Trautzberger Maar
](;I?“%lfgdr;y]s crater of the Hunkels «maar» (Mosenberg
Cold Period volcano)

In order to check the results of Jungerius & al. which contradict the
volcanological and petrological results of Frechen and my own conclusions
from the pollen analysis. I made new borings in all the moored «Eifel Maare»
in 1969 and 1970. We took the oldest muds from the Late Glacial and from
the early Postglacial for radiocarbon determinations and pollen analysis
and the volecanic tuffs for mineralogical and petrological investigations.

Table 2. The age of the «Maare» and volcanic eruptions according to the
latest radiocarbon datings compared with the pollenanalytical datings, Dates in

vears hefore present,

eruption radiocarbon pollen analysis djif]f%r:;,%e

Mosbrucher Weiher earlier thaa 14,400 about 10,950 | 3,450
Schalkenmehrener Maar West thaa 13,800 about 10,950 | --2,850
Strohner Maarchen than 12,350 about 10,750 [ 1,600
ulvermaar about 11,300 about 10,050 +1,250
Weinfelder Maar about 11,400 about 10,450 --950
Booser Weiher earlier than 10,900 about 10,150 +1750
Trautzberger Maar, 2nd er. about 11,800 about 11,100 --700
Miirmes, 2nd eruption about 11,250 about 11,200 —-+50
Hitsche, 2nd erurption about 10,700 about 10,750 —50
Hitsche, ist eruption earlier than 12 500 |earlier than 12,400 —50
Moaer felder Maar about 10,950 about 11,350 —400
Hinkelsamaar» earlier thai 12,500 earlier than 13,000 —500
Diirres Maar am Holzmaar earlier than 10,300 thaa 11000 —700




Prof. Frechen once more examined the tuff samples with regard to their
qualitative and quantitative composition and could confirm the results of
his earlier investigations which implied that the tuffs are local deposits of
the «Maar» in question. His results will be published later.

I have made new pollen diagramsof the Late Glacial and early Postgla-
cial parts of nearly all the moored «Eifel Maare». The new results shown in
table 1 diverge only insignificantly from the earlier results with the excep-
tion of the «Diirres Maar am Holzmaar». Here the earlier diagram was evi-
dently disturbed by sliding.

The radiocarbon datings were made in the «C 14-Labor» of the Univer-
sity of Kiel by Dr. Erlenkeuser and Dr. Willkomm. The exact dates of the
muds above and below the intercalated tuff sand layers resp. of the mud
above the deepest tuff dust layers are in print in «Radiocarbon». The resul-
ting dates (average values or values by extrapolation) are shown in table 2
beside the pollenanalytical dates. The differences between the radiocarbon
age and the age expected according to the pollen diagrams are in some cases
very considerable (Schalkenmehrener Maar, Mosbrucher Weiher, Strohner
Maarchen). For these samples a highly diverging value of C'? was found
(Erlenkeuser, Straka & Willkomm, 1971). It can be supposed that this is
caused by pollution with magmatic CO, which may occur in volcanic areas.
It does not contain C'* and therefore the radiocarbon age is increased.

HOBBIE HAIMHOJOTHYECKUE I PAJIMOYIJIEPOJHBIE JAHHBIE
0 BO3PACTE BYJKAHMYECKHUX MAAPOB SUGMEJIA @©PT

I'. CTPAKA

BoranuuecKnilt MHCTUTYT NpH yHUBepcutere B Kuae,
Kuns, OPT

B corpyzunuectse ¢ npodeccopom M. Dpexenom (Bonn) aBrop HONLITAICA YCTAHOBUTD
¢ IOMOIIHI0 TAJHHOJOTHIECKUX JAHHBIX BO3PACT HEKOTOPHX oiidenbcknx MaapoB (Straka,
1952—1961). Cample pannme U3 Maapos oKasajnck apersnee rpannnsl I u 11 neabnessix son
OspepGexa, 1. e. odpazosamuck Gomee gem 10 400 mer mo m. 5. Cambie MOJOREE — OTHOTO
Bospacrta ¢ rpanupuei mexsay sonamn IV n V — chopmupopamics npumepno 8 200 Jet go
H. 3.

JlaTnposKy, ToJdydeHHBle paroyriaepoinoil gadoparopueil B HKiure, Jnmn gactnino
MOATEEPKAAIT BO3PACT, YCTAHOBJEHHEII ¢ IIOMOINIBIO NAaJNHOJOINYeCKNX JJaHHKX. B loKIa-
Jie paccMaTpHBAOTCH pacxomeHuns Me:xay nmnmu. ITo-snjpumomy, Golee ApeBHHII Bospact
PajoyraepoHEIX IATHPOBOK 06ycaoBien BananneM pyakanngeckoro CO,. Ilpennonoixenne
[Onsrepmyca, Pueseunfoca u CnorGoma, 910 Bee HPOCION TY(QOreHHBX NECKOB, BKIIOUEHHbIe
B I 3aTop( OBaHHEX «Maap» m B BoctrounoM 2fidene apnaores tTydamm mopa Jlamaap
HEBEePHO, COMVIACHO HAIIMM HOBLIM JIAHHEBIM.

POLLEN DIAGRAM FROM VYRACOY AND THE PROBLEM
OF THE ORIGIN OF SOUTHERN MORAVIAN «STEPPE»

E. RYBNIGKOVA, K. RYBNICEK

Botany Institute,
Brno, Gzechoslovakia

The region of southern Moravia, one of a few Central European dry regions
with semiarid climate, is directly linked with the Great Hungarian Plain.
The present natural vegetation is characterized, among other things, by
larger or smaller areas without forest cover, with prevalent xerophilous and
thermophilous plants. The vegetation of these areas is usually denoted as
steppe vegetation.
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Fig. Pollen diagram from Vracov, SE Moravia, {zechoslovakia

The botanists (especially geobotanists), geographers, Quaternary geolo-
gists, archaeologists, and pedologists are obviously interested in the origin
of these plant communities. Starting from indirect proofs or specula .ion,
they have arrived at various and widely differing conclusions. Most of bo-
tanists support the hypothesis that the present so-called steppe vegelation
is of secondary origin, appearing only after the deforestation of the region at
the end of the Atlantic period, if not later, and that no direct continuity
exists between the Late-glacial climax steppe and the present fragments of
xerophytic vegetation. The flora of the present «steppe» isles is formed, roughly
speaking, partly by elements -of Late-glacial and Glacial steppes, which
could survive the forestation on small isolated sites with more or less extreme
ecological conditions (eg., onrocks, saline soils, etc.) and partly by a number
of neophytes which have been expanding on and through cultivated land
approximately since the Neolithic period. These ideas mostly follow the
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old so-called «Osmatra theory» (for details and other literature see. eg.,
Wendelberger 1954), which was elaborated for the region of the Great
Hungarian Plain but, with minor modifications, can be applied to the other
Central European dry regions too. This theory was also a starting point for
the reconstruction of the original vegetation in the warmest regions of our
country, as performed in the Geobotanical Map of Czechoslovakia (MikyS<a
et al., 1958).

On the other hand, the geographers, Quaternary geologists, and pedolo-
gists reject this theory and other similar views of botanists. They believe
that Central European dry regions or their larger parts remained without
forest cover during the Boreal and Atlantic periods and that grassland steppes
formed the dominating part of vegetational cover in that time. This theory
is chiefly supported by the occurrence of vast areas with soils of the chernozem
types in the semiarid regions of Central Europe, because it is generally ac-
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cepted that these soils can be a product of steppe vegetation only and that
their survival under forest stands must be excluded as it is in steppe zones
of the USSR (Wilhelmy, 1959; Laatsch, 1957, et al.).

According to recent pedological maps, the soils of chernozem types in
southern Moravia occur in about 70—80% of the whole area (Tomasek,
1969; Tardbek, 1971). Therefore, it can be assumed the Boreal and Atlantic
pollen spectra would have been strongly affected by these vast areas without
forest cover and that modern pollen analyses could contribute to the solu-
tion of this fundamental problem.

Description of the locality and methods used

For the solution of the problem the authors make use of pollen analyses
of lake and fen sediments (gyttja, Phragmites-Carex peat, brown-moss peat)
coming from the neighbourhood of the town of Vracov in the north-eastern
part of Southern Moravia. The locality borders on one side with a vast area
of old sand dunes, on th: opposite side with cultivated soils of = the
chernozem type. The samples were taken from open peat face at the
edge of a former lake and were treated by using ordinary laboratory methods
(Knox, acetolysis, HF). The pollen diagram (fig.) has been constructed as a
total pollen diagram, considerably simplified for the need of this paper and
restricted only to data pertinent to the problem studied. It was publi-
shed in full elsewhere (Rybnickova, Rybniéok, 1972).

The pollen diagram and its significance for the solu-
tion of the steppe problem

Our analysis suggests that the present so-called steppe vegetation cannot
be regarded as a remnant of former climax steppes dating back to the Late-
glacial period. It is hardly possible to offer some pollenanalytical proof of
the continuity of steppes in the area during the whole Holocene. According
to our results, the area was covered with forests from the upper part of Late-
glacial to the end of the Atlantic period. The only period in which the steppe
was predominant and the area was not covered with forests can be found in
the oldest Late-glacial periods and, later, in the Younger Holocene, when
the extent of deforestation is closely connected with the intensity of the
agricultural exploitation of the country. The pollen analyses are in general
agreement with the postulates of botanists, formulated on the basis of
phytogeographical and geobotanical analyses of the present so-called «step-
pe vegetation» and its components.

The degree of afforestation of the country is shown in the first place by
the AP :NAP ratio in the diagram. In our case, the AP values vary between
70—80% of the total sum from the Allerdd period to the beginnings of the
Sub-boreal period. By comparing these values, obtained from studies of
recent pollen rain, e. g., by Gricuk (1950) and Welten (1950), it can be
shown that the area was by all means lacking steppe characteristics during
that periods. According to the above-mentioned authors, an area of a steppe
or forest-free character shows values below 25—30% AP (Griéuk, op. cit.)
or 35% AP (Welten). It should also be noted that numerous herb and grass
pollen grains from the remaining 20—30% NAP come from local or extra-
local producers, and that the herb layer of the neighbouring lowland forests
was probably as rich in various grasses and herbs as it is today.

The steppe vegetation in the Boreal and Atlantic periods of our area
can be positively indicated only by the finds of grains of the genus Artemi-
sia. In the Atlantic period, however, by maximum forest expansion their
values do not exceed 3—4% of the total sum, and it is possible to assume
that part of them comes from Artemisia vulgaris of the lake banks. Other
heliophilous species which may be regarded as indicators of steppe vegeta-
tion are limited to spectra from the oldest parts of the Late-glacial period and,
later, from young layers from the Sub-boreal period upwards.
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From the Pre-boreal period onwards, the indicators of climax steppes of
the Late-glacial (Ephedra, Hippophaé, Juniperus, Helianthemum) disappear
from the spectra and, with the exception of Juniperus, they do not reappear
any more in the later periods marked by the activity of man. This testifies
to the qualitatively different character of the present fragments both of
thermo- and xerophytic vegetation of today and of the Late-glacial steppe.

For these reasons, the views expressed =. far on the steppe origin of Cent-
ral European chernozem soils, whether in the Late-glacial period (among
others, Wilhelmy, 1950; Kopp, 1965; Altermann, Mania, 1968) or in the
Boreal or even in the Atlantic period (among others, Laatsch, 1957; LoZek,
1964; Miickenhausen, 1959; Pelisek, 1966), are highly questionable. From
the palaeoecological points of view, the origin of our chernozem soils could
have two possible explanations. First, that they originated under non-forest
vegetation as cultural soils, resulting from the agricultural activity of man
under semiarid climatic conditions in loess areas. Thus, e. g., Smoliikova and
LoZek (1964) describe a chernozem soil profile from Czechoslovakia, date
it to the Sub-atlantic period and maintain that it has developed during about
2,000 vears only. Numerous datings, especially from archaeological data,
of much older chernozem soil profils advance, however, strong arguments aga-
inst this proposition. According to the second possible and more probable
explanation, the origin of Central European chernozem soils depends only
on a suitable substrate and dry climate. When the combination of these
two factors is favourable, such soils develop at any time without any regard
to the character of vegetation. Thus the chernozem soil under subxerophilous
oak-forest is described by Franz (1950) from Austria. Other proofs were col-
lected and with respect to new results of historical palynology, the whole
problem has been analysed by Rohdenburg and Meyer (1968).

It should be emphasized here that our pollen analyses are not the first
contribution to the solution of this question. They only add to a number
of arguments from the vegetational history which have been employed aga-
inst the classical «steppe» theory by adducing material from other parts of
Central Europe, e. g., by H. Miiller (1959) and E. Lange (1965) from Central
Germany and Thiiringer Wald, or by Jarai-Komlédi (1968) from the Great
Hungarian Plain.

The authors do not suppose that the problem of the origin of Central
European xerophytic vegetation and Central European chernozem soils is
clear now. It can be successfully solved only by collaboration between pe-
dologists and geologists on the one hand and palaeoecologists and Quaternary
palaeobotanists on the other hand. The results of other sciences, such as ar-
chaeology, must also be taken into consideration.

| t EBAAl JJMATPAMMA PAHOHA BPAIIOB
il IPONCXORIEHUAE I0O#HO-MOPABCRUX «CTEIIEH»

E. PIBHUYKOBA, K. PEBIBHAYEK

Boraauuecknit mECTHTYT YexocaoBamkoil anameMHHd HAYK,
BpHo, YexocaoBakua

[Ipegcrapiaena cTamgapTHAA HHEUIBIEBAA [HATDAMMa, XapakTepusylomad I0ro-BoCToY-
ayio gacTh Mopasin, rjie HMeIOTCA MHOTOTIC/ICIHbIe HAXOK/EHIIS CTEIHEIX, a TAKKe TepMo-
u Kcepoduabunx pacrenmil. IlokazaHo, uYTO TaR HasbiBaeMas CTeldHad PacTHTEIBHOCTD
eIBA I SBJIACTCH PEIMKTOM OOUIIMPHEX II0C/eIeHIKOBHX NIl OJOIEHOBHX CTEIei, TaK
Kak B roJoIeHe — [0 Hadaja 3eMiefiejis B KOHIE aTJaHTUIeCKOI0 Iepuofa m B Hadaje
cy660peasbHOro MepHOAI0B — TOYTH BCA Ioykuasg MopapuaA ObLIa IOKPHITA JeCOoM. Obecym-
Jaemas mpoQJjeMa cBasana ¢ Boupocoh IPOMCXOKIEHIS I 9BOJIOIIE IeHTPaIbHOeB poHeli-
CKHX YepHO3eMOB, CYIIECTBOBAHHE KOTOPEX HEKOTOPHIe SKOJOTH CYHTAIOT J0KA3ATETBCTBOM
passuTas obmmpuex creneii B Llenrpansnoit Espone B roonene. Hammm pannbie CBHAETENIb-
CTBYIOT B TIOJIB3Y TEOPIH HECTEMHOro 11POHCXOKICHIL IeHTPATbHOeBPOIIEHCKIX YePHO3eMOB.
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TONBITKA YCTAHOBJIEHHA MCTOPUHN O3EP

HA OCHOBAHHUHU TBIJILILEBOI'O AHAJIU3A,
PACTHTEJIBHBIX OCTATKOB, OPTAHHYECROT'O BEIMECTBA
U HEAKTUBHOI'O XJIOPO®HJIIA

B, YEYUVITA

MenuuuHCKaA axagemns, xadenpa Guomoru,
Besocrok, Iogbma

IIpu uaydenun HCTOPHE PasBUTHA 03€PHLIX BOJI0€MOB BCE Yalle MCUONb3YIOTCH
TNBIIBIEBO aHAIN3, METOJ ONPEAeTeHNs OCTATKOB BOIHLIX KMEBOTHBIX, 0CO-
GenHO paKoODPa3HEIX, a B IOCTeJIHee BPeMs — MeTojl aHaiisa rpubHEX crnop
(Wolfe, 1966). Jlomomnurensuvie mageoreorpapuyeckue MaTepraidbl MOTYT
GHTH NOJYYeHB HA OCHOBE H3YUCHHS COJEDP;KaHAA B 03€PHBIX OTIOMKEHHAX
HEAKTHBHOTO XJopoduisa. JTy METOIHNKY MBIl HPUMeHAEM B IalHIHMHOIOTI-
qeCKUX HMCCIeOBAHAAX € IATHIECATHIX TOI0B.

Hecroapro jer masajy COTPYAHHKaMI Hamell Kadeapsl Oviiu IPOBEJIEHLL
HCCJEOBAHUA METOAOM NHJILIEBOTO aHalnuda ToppAHURA, OKPYKAOILero
03. Top6au B cesepo-pocrounoii vactu [lonsmu. B mocnenunee spens Mbi mpoBe/n
HCCIeIOBATNIA CONEP;KAHIA B OTIO;KEHUAX HTOT0 03epa HEAKTHBHOTO XJIOPO-
(Gmila W KOJIMYEeCTBA OPraHWYeCKOTO BeIlecTBa, MMes B BHY CP2BHEHUE MpI-
TONHOCTH HTOTO METOJA A PeKOHCTPYKITHH HKOJOTHYECKHX YCIOBUI Ha 1po-
TH;REHHH CYIIECTBOBAHMA BOJIOEMA.

Marepnan n mMeToaHKa

KHar yskxe TOBOPHIOCH BLIINE, WCCTEMOBAHHA IPOBOILINCE B CEBEDO-BOC-
rounoit wactu Iloapmu ma o3. Fop6au (maomans Bogoema — 19,8 za, maken-
manpHag rayémaa — 1,2 ). dro tHouYHEE aRCTPOGHUCCKIIT BOJIOEM.

ITpo6s 03epHBIX OTIO;KEHHI OB B3ATH cOo Jbga Gypom [munepa.

Onpegenenne KOJAMYeCTBA IBUIBIBI B MCCIefyeMbix obpasnax rtopda mpo-
BOIIIOCH METOJOM, IPHUMEHSCMBIM B HCCJHE0BAHHAX Taroro poxa. Bmpgosas
mpuHamIe;RHoCTh Topda yeramasiuBaiack Ha ocHoBanun ompepnenurens Heii-
mranra (1932) u Twpemnosa (1949). KoanvecTBo oprannyeckoro BemecrBa u
HEAKTHBHOTO XJIOpouiia B OTIOKEHHAX 03epa ONpeelaioch MerooM,
omumcanasim mamm pademe (Czeczuga, 1959).

Pesyibrarsr nceseoBannii

IMeabueBas gumarpaMma TopsaHuKa, OoKpy:kawiiero o3. [opbau, mpep-
craprena ma puc. 1. Apropsl guarpammer upmuuin K BuBoxy (Gierasimow ef
al., 1957), uro topdoobpasoBanme I 3apacTaHme Bojl0eMa Hadaiuch B Cy0-
fopeasbHoe BpeMA. ‘

B camoii mmkuel vacTu TopdAHIKa UCCHNOBAHHOI TePPHTOPUH HAJ THT-
THeit 3asmeraer Topd HuzmHHOTO THIA (puC. 2). Brime aemnt Topd mepexoj-
HOTO THHA, a B BepXHeli gacTw TOpPAHNKA TOMUHHPYET TOP( BEPXOBOTO THTIA.

TonmuAEa 03€PHHIX OTIOKEHHN B HCCIHEIOBAHHOM NYHKTe pocTHraer 6 it
CO}IBPH{&HH@ B 9THX OT/IOReHHAX O])I'RHH‘IOCHO]"U BelecTna, HEeaKTUBHOTO
XIopodIiaa n YBIa;KHEHIe DTHX OTIO;ReHHN Tmokasansl Ha puc. 3. Brimesns-
JOTCA CHOHM C Pas3iudHBIM COJED;RAHHeM 9THX BemecTs.

HOI{H‘IBCTBBHHBT@ necaeoBaunsAg OpTHIIll‘-{eCHOFD BemiecTBa, HEAKTHBHOTO
X.'IOpO(i)H.TlHﬂ H CTemeHb BJAAMKHOCTII O03€PHbIX OTJHOMeH N CBHETeNBCTBYIOT,
q9TO HavaJlbHasg q]i—\.']il pas3BUTHA oO3epa oTInYag Tach YCJAO0BUAMIT, XEI}'!&]HT(’[IHIJMI[
JISL BOJOCMOB MaJOIPOYETHBHOTO THIA. B nanapmeiimes (npumepio B KOHIE
ATIaHTUYeCRKROT'O nepuo,la) mpon3oniIo pesroe M3MeHeHnue AROJOTUYECKUX YeC-
JIOBIIﬁ. B 9TO Bpe;\TH B pES"\;’CIBTH'I‘E‘ 3apacrtaHns osepa, ]‘\'OTOPO(’ IIDOHOJI Kaerca
M0 CeroHAmMHero s, mavalill Ot’lpilIJOthB&lTb('-ﬂ OTIOyReHns 'I'(!p(f)HHUTU THIIA.
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MartencusnocTs 2THX Hponeccos GbJIa pasHad B pasHble IePHOL CYIMeCTRO-
BaHNA BOAOCMa. JTO MOATBEP:KIAETCA IBIIBIEBHIM aHaJlIN30M, TMPOBEJEHHbIM
B Topdannke, oxpy:kawoniem osepo. CHavama oTRIajgmBaicsa Topd HUIKOIO
THIA, & IT0 Mepe YMEeHBITeHNs MOBePXHOCTH 03epa 0TRIAIBBAICH TOPd Tepexoj-
HOTO THIA, B IOCJIEHEM jke Hepuoje — Topf BepXOoBOTro THIA.
Heo6xomummo samerurs, uro B TopfiaHoil 3asesxn, orpysrawomeil ozepo [op-
6aq, 06110 OOHAPYIKEHO TPH CI0A COCHOBHIX IHEI, CBUIAETEABCTBYIONMIX 0 TOM,
qT0 9TOT TOPPAHUK TPH Pasa Mepechxaj W 3apacTall COCHOBHIM JIECOM, KOTO-
PHIi 3aTeM B pe3yibTaTe 3aTOIeHHsA Horibax. JTo CBA3aHo, HECOMHEHHO,
H3MEHeHMAMI KINMATHYCKUX YCJOBHH B paiione ozepa (Kopma, 1960). lan-
HEBIA BRIBOJ[ Corigdacyercsa ¢ pesyiabTaTaMH Hallirx l'ICC.TIeI{OBﬂHHI‘EI 03€pHBIX OT-
JNO;KeHNIT, U3 KOTOPBIX CIel0BAN0, 4TO mmocje ¢y00opeanbHOro mepuoga B yc-
NOBUAX ceBepo-pocTodHOU [lompimm cymecTBOBa N HEPUOALI CYXOTO KJIHMara

(Czeczuga, 1965, 1965a, 1969, 196%a).

Jagmouenne

ABTOp B peayibrare NMPOBeeHHBIX HM paborT CPaBHII UPUMEHAEMLId 1M
METOJ[ HEAKTHBHOTO XJ0po@uIia ¢ MaXiHOJOTHIECKIIMH JaHHBIMIA M JTaHHLIMUI
foraHMYeCKOro aHalnmsa TopQos.

Boupmoe komumaectso HeaRTHBHOTO XJI0po(iliaa I OPraHMUECKOTO Berie-
CTBa COOTBETCTBYET Gojiee MPOAYKTHBHOMY TepHOY BopoeMa, W HaoGopoT, Ma-
JI0e COTepP:KaHHe B O3ePHLIX OTIOKEHHAX DTHX HOKazaTeleil CBUETEILCTBYeT
0 MAJOTMPOAYKTHBHOM XapakTepe BojoeMa.

Crhenyer cumraTth, UT0 mOOOHEH KOMIIEKC aHAIn30B Hanbojee sdderTi-
BEH HPH H3VYEHHH O3€PHBIX OTJIO0;ieHni, dopMupoBapmnxcs nocjie Hopeainb-
HOTO IIepHOja.

ATTEMPTS AT THE RECONSTRUCTION OF THE HISTORY
OF LAKES ON THE BASIS OF ANALYSIS OF POLLEN,
PLANT REMAINS, ORGANIC SUBSTANCE

AND INACTIVE CHLOROPHYLL

B. CZECZUGA
Medical Academy, Division Biology,
2ialystok, Poland

On comparing studies of the pollen and plant remains of a peat-bog surrounding Lake
Gorbacz, carried cut by the author some time ago, with investigations on the total amount
of organic matter and chlorophyll in the bed sediment of the lake during the Postgla-
cial period, the following conclusions have been drawn.

From the findings of the pollen and plant remains analysis of the peat-bog surroun-
diug Lake Gorbacz, it can be seen that during the Atlantic period successive changes occu-
rred in that area leading Lo a reduction in the surface area of the lake. The plant remains
and in particular the moss remains indicate that in the initial phase it was a low peat-bog
which asa result of hydrologic changes became a Lransitional peat-bog and in its final phase
a high one.

The investigalions carried out on organic matter, its water content and on inactive
chlorophyll in addition to the pollen analysis revealed that during the Postglacial pe-
riod Lake Gorbacz underwent several phasesof intensive production of organic matter
after which period of reduced production occurred.

In applying the pollen analysis method for reconstruction of the history of a lake, it
is necessary Lo augment these investigations with studies of the organic matter and the
inactive chlorophyll in the bed sediment. The two methods, pollen analysis and chemical
investigations together give a fuller picture of the changes which have occurred in the
lake studied and in the surrouding land.
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POLLEN ANALYSIS OF A PEAT-BOG
FROM N.-W. RILA MOUNTAIN OF BULGARIA

E. BOZILOVA

Faculty of Biology Univergity of Sofia,
Sofia, Bulgaria

Our present knowledge about vegetational history of the Balkan peninsula
is poor, Pollen diagrams from Dalmatia, Northern Turkey, Northern Greece,
Macedonia, Adriatic Sea and some older pollen diagrams from Yugoslavia
as well as Lang’'s work (1970) for recent pollen analytical investigations in
Mediterranean region should be mentioned.

Rila mountain is situated almost in the centre of the Balkan peninsula
(42°15", NL, 23°16" EL). It is the highest mountain between the Alpes and
Caucasus, and twice has been covered by glaciers in the Pleistocene. The
glaciers have moved in the Wiirm period almost down to the Rila monastery
(1147 m a. s. 1.).

A characteristic peculiarity in the vegetation of Rila mountain is the
triumphant of the coniferous forests between 1300—2200 m a.s. L. Ano-
ther peculiarity is the suppression of beech forests. The belt of Pinus mugo is
above the higher limit of the forest. The alpine zone with beautiful alpine
flora is above it.

The Late Quaternary vegetation and climate of Rila mountain have heen
poorly investigated. So I will try to be very careful as to what concerns
any firm conclusions.

The peat-bog studied is at 1500 m a.s. l. in the coniferous belt. All
samples were prepared according to HF method. This treatment was followed
by acetolysis. For representation of the results, a diagram was drawn (fig. 1).
There the sum of all arboreal pollen grains served as a basis for calculations.

The pollen grains of Cyperaceae, aquatic plants, Sphagnum and Pteri-
dophyta are not included in the sum of NAP when the AP/NAP ratio was
calculated. The last elements also belong to open aquatic vegetation or to
hygroseres in the peat-bog or around it. They have been excluded from the
pollen sum so we were able to reconstruct vegetational succession outside
the peat-bog.

In the first place the pollen diagram could be delimited in periods in
which NAP is prevalent followed by periods in which AP are dominant.
The NAP decline might have occurred in the Earliest Postglacial time. This
boundary moves between 105—100 ¢cm. The diagram is subdivided into the
following 6 periods.

Period — A

Curves of AP vary between 40 and 45%. The percentages of NAP are
very high, especially high are those of Compositae tubuliflorae, Compositae
liguliflorae, Caryophyllaceae, Umbelliferae, Centaurea type jacea, Helian-
themum, Sanguisorba officinalis. Some pollen grains of aquatic plants as
Potamogeton, Sparganium, Myriophyllum characterize the period; fruits of
Potamogeton natans and P. sp. were found.

The curve of Pinus shows a maximum. Saliz, Betula and Juniperus va-
lues are also high. The curve of Quercus is rather low. Pollen grains of some
alpine plants, as Botrychinm, Polygonum alpinum, Armeria, Selaginella
selaginoides and some others show that there might have been alpine zone
in this period. Open forest vegetation has probably been covering only a
limited area. As suggested by the pollen evidence NAP and Juniperus were
spread out during that same period A. It seems justifiable that climate was
cold and the vegetation in Rila has been controlled by low temperature on
one hand and by slow migrations on the other.
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Period — B

NAP isdominant. The ratio of AP/NAP is almost the same as in period A.
Open forest of Pinus, Betula. Salix, Alnus seems to have been covering
1he mountain in that altitude. We could assume that herbes were more com-
mon then than they are at present there. The curves of Juniperus, Artemisia,
Umbelliferae. Caryophyllaceae, Helianthemum and others, played an impor-
tant role during period B. The same alpine species as in period A were found.
Pollen grains of spruce and fir were established, evidently migrated from
the lower part because of the more temperate climate.

M. V. Campo and G. Jalut (1969) show an increase of the curve of Abies
in the Preboreal in Southern Pyrineas. Probably they have established a
refugium there.

Period — C

The lower limit of this period is marked by appearance of more tempe-
rate deciduous trees. The forests were open and only Pinus, Betula, Saliz,
Almus have high percentages. Tree pollen values are low. Temperature was
higher than in previous periods. Fagus, Carpinus and Tilia as more tem-
perate herbs are present.

In Wijmstra's pollen diagram from Northern Greece, the Post Wiirm cur-
ves of Fagus, Tilia, Ostrya, Corylus start after the Late Postglacial boundary.

Period — D

Forest vegetation is richer; AP varies between 50 and 72%. Since that
time Rila mountain must have been covered by forest vegetation. Beech
pollen values are increasing. Cuppels and nuts of beech were found. Per-
haps Fagus was more common in this altitude then than it is at present. The
rise of Fagus curve is followed by these of Abies and Picea. Curves of Pinus
silvestris and P. muge decrease. Probably they have migrated to a higher
altitude. Values of Juniperus and NAP are lower than in previous periods.
Birch is fairly common. Pinus mugo has evidently reached its present
altitude. In the upper part of this period the curve of Fagus decreases ra-
pidly and the curves of Pinus, Abies, Betula and Picea increase. Beech fo-
rests might have moved to the lower belt of the mountain and appreciable
increase of coniferous forest has begun in Rila in this period.

Period — E

During this period the curves of Pinus and Betula prevailed. Picea and
Abies get dowvn to about 8—10%. These changes might be due to deteriora-
tion of thoclimate. It is to be emphasized that this change of vegatation characte-
rizes all other peat-bogs from Rila that were tested. The change of vegetation
could be regarded as a result of man activity on one hand, but on the other

hand we have to keep in mind that the altitudeof Rila and alpine terrain
couldn’t have been giving much possibility for such an activity.

Period — F

All pollen diagrams of this period show a predominance of coniferous fo-
rest. Picea, Abies and Pinus silvestris were the most important constituents.
Values of Picea are up to 40%, and Abies maximum is up to 20%. The cur-
ves of Pinus and Betula show rapid decrease. Values for Fagus, Quercus,
Carpinus, Tilia are somewhat higher than in the previous period. We have
enough reason to think that their pollen grains were dispersed here from
the low land. The curves of Polypodiaceae, Cyperaceae, Sphagnum, Picea
and Abies speak for a more humid climate. The variation of the ratio
AP/NAP might reflect the local change of vegetation being probably due
to human influence.

The Postglacial forest succession was perhaps more heterogenous in
Southern Europe than that of Middle Europe. Fagus and Picea may have
already been constituents of the forests of some refuges in Late Glacial time.
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Relations between climate and vegetation can really be found only in
Late Glacial and in Early Holocene time. The vegetational history has ac-
tually been controlled there by climate, migration and maturity of soil.
The same relation could be found in the second part of Holocene as well
as human influence might have played bigger role here. Vegetation belts
and termophyllos trees have evidently been migrating for a long time. The
limit of Pinus mugo has perhapslain in the altitude of the peat-bog studied
in the Late Glacial. The migration of Picea, Abies, Fagus and other trees was.
very slow and perhaps with different speed in Northern and Southern Rila.

Prehistoric man had a little influence on the vegetation. The influence
of man started with civilization known there — Thrakes, Romans, Bulga-
rians, Turks. Ore-mining was practised — iron stone, gold-ore and mangan-
ore. Even nowadays one could often find a lot of old ore — furnaces and smel-
teries in Rila.

Man has practised very little agriculture in Rila because the percentage
of cultural plants was very low.

I allow myself the freedom to express my thanks to Prof. A. Srodon for
all his scientific advices and help he had readily given me.

I thank Prof. Dr. H. J. Beug for his extremely kind and helpful
advice and critisism.

TBLIBIEBON AHAJIN3 TOPOAHUKA
N3 CEBEPO-3AIIATTHOM YACTH I'OP PILJIA B BOJITAPHT

E. BOKNJIOBA

@axryabrer Guonornu, Coduilckuil yHuBepeurer,
Codus, Boarapnsa

ITo mauHBIM CHOPOBO-UBUIBIEBOrO alaxn3a paspeaa Topdsmimka BOINaN 03. Manmamm-
re (1500 & naj yposreM Mopsi) GhUIN yCTAHOBJIEHE XPOHOJOTHYECKIe (DAZBl PASBUTII pac-
THTeNBHOCTH rop Pita B rogonene.

B pammem roxouene rocrojicTBoBasa TpaBsSHICTAS PACTHTEABHOCTD. [IHIBIA Aperecibix
cocranaser menee 509%. Ilo-pngnmomy, B navase rojomena ma sToil BEICOTE (LA PasEUTA
OTKPBITAA PACTHTEIBHOCTD.

B aranrirdecroM nepuone cofepikaniie IbUIBIE APEBECHIX TOPOJ Bospacraet. K pinsasn
Fagus silvatica poctnraer moarn 300), yBeImdnBaeTcs cofepsranne HBLIbLLL ['ilia, Abies,
Alnus. B oroM ropusonte 00HAPYKEHH ILTIOCKH I opexn 6yka. IIpHHIMAA BO BHUMaHHe
HIBRYI0 TIBIBIEBYIO NPOJYKTIBHOCTE OyKa W IPHCYIIYI0 eMy CMEHY NepHojioB IBeTents
U IIOKO#A, ACHO, 9TV La JaHHOI BEICOTE CYIIECTBOBAJM OYKOBLIe Jieca.

CoppeMeHHas pacTHTENLIHOCTL B paiione HeCHeTOBanis Goa0Ta XapaKTepHsyercs Imo-
ABIAIM npeobiaganneM decos 13 Picea excelsa 1 Pinus silvestris, KoTopas chopmuposa-
14Ck, NO-BHNMOMY, B 1103/iieM rojonene. CobpeMenubiil MOA¢ XBOINBIX JI€COE YCTATOBIICH,
BEPOATIO, B Havyade cyfaTIaHTHYCCKOTO Mephoja.

K NCTOPI#l HU3MEHHBIX JECOB BOCTOUHOI T'PY3ilii
B TOJIOI[EHE

J. K. TOPHYANTIBHAJIA

Hucturyr Goranusn AH Ipys.CCP,
Touaucu, CCCP

Usyuenne neropuu secos nnsmennbix paitonos Bocrounoii I'pysmu npemcras-
JaseT GONBIIOH HHTEpeC, TAK KAK OTH J1eCa HOYTH eIUKOM YHUUTOKeHE H COX Pa-
HHIUCEH ML UX Hebolbline @parMenth.

Marepnamom s nceaefoBans NOCAYKILIA 03€PIHEEe, 036PHO-ALIIOBAANE-
Hbie, Topdsakbie 1 morpefennbie NoYBeHHbIE TOPU3OHTH PeunbIX Teppac B Pape -
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Haxern, na Cpeauenopckoii nuamMeHHocT ¥ B goiamue p. Hypel B mpepenax
Bryrpenne-Rapranuucroit HU3WHEL.

Cospemennsiii mammmagr Wopekoit nusmennocrm 6esaecen. Bmoan ray-
OOKUX 0BpPAroB MeCTaMH COXPAHWIHCH HeGoJbINMe (parMenTsl HH3HHHEX Je-
COB. SHAUMTENbHAS MJOMAAb KOTIOBHHB OHUIA 3aHATA 0OJOTAMHE, OCTATKAMU
ROTOPHIX ABIAKTCA COXPAHHUBINMECS [0 HACTOAOIEr0 BPEMEHH ()parMeHTHl
Gonornoit pactureabnoctH. IOsxuse ckaonn Kaxerunckoro xpedTa moKphITH
I POKOJHMCTBEHHBIM JT€COM, HA HHBMEHHOCTH Yike BeIpYOIenHmM. B ornudme
oT apyrux paiionoB Bocroumoit I'pysunm mapsaay ¢ MHPOKOIHCTBeHHLIMY 37eCh
pacmpocTpaHEHA M COCHA.

Honmna p. Kypsl B mpemerax mccaegoBanHo Teppuropnm BryTpenue-
Rapraiunckoll HUBHHEL IPOCTHpPaeTcs oT cei. Tammckapu o celd. SeMo-
Apuana. I'eostormueckas meropusa m reomopdodoradeckuii xapaxrep Kypin-
CKoil menpeccuu B npepenax Buyrpenneit Naprau yraswisaer na pasubie oyTh
pasBuTHA pelbeda H XapakTepa 0CaAKOHAKOIIEHMS YeTBEPTHYHEIX H Golee
HO3/THHX OTIOMKeHNH. JTH OTI0KEeHHA HMEIT BHAYHTEIbHOe PAacpocTpaHeHNe.
B nonmme p. Hyps Bhjenxsercs HecKoJbKo Teppac pasimuHoro Bodpacta, B
TOM YHCJIE BePXHEITeHCTOIeHOBBIX W TOJIONEHOBBIX.

Pacrurensusiii mokpos, Tak ke Kak u B jgoxune p. Mopu, cuibHO BHION3-
MeHeH aKTHBHBIM BO3JelcTBHEM 4exoBexa. Bes TeppuTopusa HBIHE COBePIIeHHO
Gesmecna. Ilo Geperam Kypbl coxpanmamces HeGoabinme yYacTKu HOAMEHHBIX
JIeCOB.

CoopoBo-ILIbIeBasg XapaKTepPHCTHRKA Marepuaia, noayuennoro ma Lape
Raxern, npusoguresa B psage nybamranmit (lormwaiimsunrn, 1962, 1966; Ty-
mamranos, Iormuaiimsman, 1969; Tormuaiimsuiaum, Bypuynanse, Toronmpse,
1969). B nammoit craTbe NPHBOAWTCA XapaKTePHCTHKA OJHOTO paspesa U3
Rapran. Ormernm Tosbko, 910 Ha CpegHeMOPCKON HU3MEHIIOCTH B TOJOIEHE:
pacmpocTpaHANNCh HH3MEHHBIE Jeca I Jeca IPeAropHO FeMHKCEPOPHIABLHOTO
KOMIJIEKCa, KOTOPHIE BCE emie COXPAHIIMCH [0 KOHIA IO37HEro ToJoIeHa.
K xommy mosguero rolonena orMedaercs yMeHblleHue MIomaneil JTecoB o
noJgHoro ofesjieceHnda HUBMEHHOCTH B IEPHOJ KYIBTYPHOI [eATeNbHOCTI de-
J0BeKa.

Hanbousee cymecrBennble H3MEHEHHs PACTUTENBHOCTD HCIBITAIA B CPEJIHEM
rosoinene. B 510 Bpems mpomsonuio ofimee moHATHE HOACOB PACTHTEILHOCTH I
auddepennuanua CMEIIAHHOTO COCTABA JiecoB Gojee pannux nepmojgos. lla-
pajiensno ¢ opMUPOBAHNEM II05CA MHPOKOJNCTERHHBIX JIecoB Ha CKJIOHAX
Hus-T'ombopekoro xpeGra, Ha HU3MEHHOCTAX — OHIBIIMX JHUIAX IIHPOKHX
PasiHEOB PeK M BJ0Jb CTAPHI[ APeBHUX IPOTOKOB CTAJH PACUIHPATH CBOI
apeaj ToiiMeHHBIe Jieca, KOTOPHE AOCTHINIH MAKCHMYMA K KOHI[Y CpeiHero
roaxonena (3450 4 270 uxer).

Ha nporsmenun rononena mis jganpoil TeppuTOPHH HaMEYAaeTCH JMHA-
MHYHOCTh B JIECHBIX CYKIECCHSX, HadaJbHbe 3BeHbA KOTOPO#l BechbMa CyIie-
CTBEHHO OTIHYAaIOTCA OT COBPEMEHHOT0 ROMINIEKCHOTO JIECHOTO IOKPOBA.
HoxazateabcTBOM BHIINE CKA3aHHOIO ABJISAETCH CIOPOBO-TELIBIEBOH CHEKT]
norpebenHoro MOYBEHHOI'O FOPU30HTA, MOKA3HBAOIMHA XapakTep PacTHTENIb-
HOCTH B KOHIle XBAJBLIHCKOH SIOXM, COBIAABIICH ¢ IMOCHCIHAM BepXHeILIeiic-
TOICHOBEIM oJefeHnenueM (Bopm II). AGcoaoTHR BospacT JaHHOTO TOPU3OH-
ta mo G cocrasnger 20 580 + 680 mxer. B ato Bpemsa mmpoko PpacmpocTpa-
HITACH COCHA, KOTOPafg CHYCKANach B mpearopbsa mo Beicotsl 400—500 x najx
vposaem mops. Hesmauureabnpie miromand 3anuMadd TPEJCTABHTENHN IIpe]-
TOPHOTO IMHPOKOJIHCTBEHHOTO KOMINIeKca. Ha cypoBocTh KiamMaTa 5TOTo Bpe-
MeHU ¥ nepeMelenue (ayHUCTHYECKHX M (IOPUCTHYECKHX 30H VKA3HIBAKOT
smuorue ncenemopartenn kak B Coserckom Corose, Tax u 3a pyGessoM.

C KoHma apeBHEro rololleHa HaMeYaeTCA 3aMeTHOe paclpocTpaHeHue ImH-
POROIMCTBEHHBIX Hopoy u 3acenenye amun Mopekoit nuamennoctn. Takum oGpa-
30M, HECMOTPSI Ha BIHAHNE CYPOBOro KIMMaTa KoHIla miieiictonena, Vopecras
HIBMEHHOCTh OCTABANACh OJHHM W3 PeyTUYMOB, IJe B CPABHUTEIBHO KOPOT-
KHe CPOKH pacceluch OTePOKapus, TPENKHUA opex M Ap. JTH pacTeHmsd,
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0YEBIIHO, MePesIIN Hocje/iee ojefeHeHne B fojee 3aIUINEHHLX GOKOBBIX
yvmeasax [{us-Fombopcroro xpedra i ToIbKO ¢ yIydlIeHHeM KIHMaTa Hadaju
3aCeIATh BMeCTe ¢ JPYTUMI NIHPOKOIHCTBeHHHME Hopojamu Mopcryio mna-
MEHHOCTh, KOTOpasA /[0 ATOTO MPEJICTABIAIA 30HY HHTEHCHBHOM peUHOl cemm-
MEHTATIHH,

HRK Y/Re OTMeTILIH, B I‘{i—]pTJ’IH B OCHOBHOM OuLIHI MNCIIOJb30BAHLL NCKHOIIAE-
Mbie TouBeHHBe TopuaonTh. Marepuan Gwn cobpan B orpectHoctTAx Hen-
mxertn, Tammekapn, Ocuaypu, oy, Arapa, Ckpa, I'opn, I'parkaxn, Hapean
n np. HMekomaeamsie mOYBLL BCKDHITHL B eCTECTBEHHBIX OOHaKeHHMAX Teppac
p. Hypm.

ITo cocraBy cmop W IGUIBIE [0 TIPOQIII Teppac OTMETHM CJIeIyIoImue
morpedeHnse ToYBeHIbLe TOPU30HTEL.

I ropuzont na rayoume 5 . CoerTp ABHO IpeBecHLIl, ¢ mpeodaagamuem
NRABIE cocHu no 40, emn — 15, myba mo 10%, ofmas cymma kiena, rpada,
mapMa cocraBIser 25, uBa o 55%. llwipna ramrama GnuTa BETpedeHa ot O
10 10%. 13 tpaBaumcTiIX B AToM TopH30HTE mMpeodiragaior a1akoske go 60 %,
B maidoM Koamuecthe Mmapesnie (4%), caomuonserase (10%), rBosgmamLe
(6%). ocoxn (12%), ryGomsernsie (4%) m xp.

I ropusont Ha TaydmHe 3 M BLISTAETCA BEICOKHUM COJI@PHAHMEM ILLIBIEL
ny6a — 50, rpafa — 12, rpabunanka — 8, mabmMa — 4%, Kien u OyK Bce-
ro 15, mBa — 8, cocna — 20%. Cpemu TpaBsHHCTOH NBUIBILL Ipeobrazaer
nenbma 3aakon (1o 20%), IeUIbIAa MapeBuX IpeacraBieHa mo 35%. Cromuo-
nperaste — 20%, reoammunse — 10, ocokm — 6, somrmynsie — 7% ® 1p.

III ropusonr ma raybuue 1 . B cocrase aToro ropmsonra mpeodiagaer
nuabna weel — 15, maema — 17%. Jly6 mo 15, rpenkwmit opex mo 17, cocna —
15, exn — 23%. B arom ropusonte npeobiaanaor ocorn (20%), amaxu (15%),
ofmas cyMMa MapeBhiX, CI0KHOIBETHHIX H TBO3JHIABIX cocraBasger 32%.

IipuBeeHnbLe CTOPOBO-MHLIBIEBEE CHEKTPHL MOTPefeHHBIX MoYB X0PONI0
Koppeanpyior ¢ nartmposanmsiii cnexrpavi Mopekoit nusmennoctn. Ha oc-
HOBAHHA 3TOTO CHERTPHI, MOJAYIeHHBIe C 5-:\10"1‘}')0]30& I‘.]'I_VISFIHI:I, HAMH OTHECEeHbI
K cpegmeMy rojoreny. Hak moKaseBaer cocTaB OBUIBIEL, K HAYady CpejjHero
roloreHa Hapsaqy ¢ HU3MEHHBIMH JyOOBBIMH JIeCaMHl 3/eCh BCe elle MHPOKO
GuIIM PACTIPOCTPAHEHL W TOMMeHHbe Jieca, KOTophle CORPATIIN CBOH apeat
JWIIb BO BTOPOIl TOJOBHMHE CPeHEro rololena.

B cpenmeM roonene, Kak ¥ AIA APYTHX TePPATOPHil, HACTYIIHI MaKCHMYM
obnecemns (Tymammanos, 1955, 1961, u ap.), ogHaKo B OTAHYHE OT Cpemne-
WOPCKOH HI3MeHHoCTH Xy0oBHe Jeca 3jech Moaydmin Godee IIHPOKoe pac-
apoctpanenme. OcTaTKE AyOGOBHIX TecoB, M3JpeBie 0XpaHABIIMXCA O6am3 pH-
TYadBHEIX cTpoenuii, Mbr Habmogaem i nene. Murepecno ormernts, 910 B Top-
HHIX paitomax samajpmoro Vpama cpeamuil rosonen TaKiKe ABIAETCA IOPHOIOM
MAaKCHMAIBHOTO pacmpoceTpamenus ayooBuix Jjecos (Zeist, 1967).

B mosjHeM ToJIOIeHe HaMH BhIelenul Be 30HE. B mepsoii some Kak Ob
npojoiKaeres npomece obnecenna nnavennoct. [loiimenmnbie meca B mo3IHeM
TOJIONEHE COXPaHsAau GOTaTeTBO H pasHOOOpasue BUOB, XOTHA 3[lech B OTINIHE OT
Hopcroif AnaMeRHOCTH HAT/E He 3aQUKCHPOBaHA IILLIb(A HTeDOKAPHH I rpei-
KOTO opexa.

Bo Bropoil moJoBMHE IO3/HETO TOJNONEHA COKPAIATOTCS IO Jecos,
B 0CHOBHOM Hm3uHHHX. CIeRTDH, MONyYeHHEE W3 HorpefeHuii, Ha raybmme
1 2 TOUBH IOKA3LIBAIOT CHIBHYIO PEAYKIHIO JecoB, YT0 HECOMHEHHO CBA3AHO
¢ AKTHBHBIM BMeNIaTelIbCTBOM weldoBeka. Mamectno, uro Bocroumas I'pysus,
ocofeHHo HE3MEHHBIe pailombl, M3JpeBie ObIA 3aceleHa YeT0BEKOM H 3eM-
Jefeine 37ech Mo MHOTOUHCAEHHEIM JAHHBIM apXeodoTHu ObI0 PasBHTO eme
B HeoJHTe.

Takum 06pasoM, Ha TPOTAMEHAN BEKOB HEKOT/A CIUIONDb ofIeceHHad HU3-
MenmocTh Bryrpenseit Haprim mocremeHHO HPeBPaTHIach B COBPEMEHHY0
fe3lecHYI0 M I'yCTOHACEIEHHYIO TePPHTOPUIO, BKIW0YAA U BCIO MOJI0CY HEBKUX
pe/ropuii. :
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HISTOIRE DES BASSES-FORETS
DE LA GEORGIE ORIENTALE PENDANT LE HOLOCENE

L. K. GOGITCHAISHVILLI

Institute of Botany Academy of_Sciences Georgian SSR,
Tbilisi, USSR

I1 a été établid I'aide des spectres sporopolliniques prélevés dans les alluvions des terras-
ses fluviales de la basse-région du Iori moyen et de la vallée dela Koura, de I'époque du
Holoctne, que, dans la plaine de la Kartlie intérieure, ainsi que dans la basse région du
Iori moyen, pendant le Holocéne, il existait deux différents groupes écologiques de foréts:
basses-fordts] avec des ¢éléments de forfts de piedmonts et foréts périodiquement
inondées, qui peuplaient les territoires en fonction des particularités locales du relief et

du régime hydraulique.

MCTOPUSA PACTHTE/NBHOCTH I0KHO-TPY 3HHCKOTO HAT'OPbA
B T'OJIOIEHE

H. A. MAPTAJINTATI3E

HucratyT Oorannrn AH I'pys. CCP,
Touancu, CCCP

Ha I0sxmo-I'pysuHCcKOM BYJIKAHHYECKOM HAropbe (Maasit RaBras) npencras-
mens: cpegmeroprsit moac (1400—1900 » max yposnem Mops), IJie pacipo-
CTpaHeHsI JIYTa, JYroBbie TOPHEIe CTENHN N He3HATHTeIbHbIMI ¢gparmenramm —
paCTHTETBHOCTH HATOPHHIX KCePOPHTOB; cyGanpmuitckuit mosae (1900—2500 a),
e mpeobiajanT JIyra, B HEGKHell CTYIEHH ¢ yJACTHEM CTeMHEIX DIEMEHTOB;
ampmaiicKmil mosc. Viceaepyemsiii paifom IOUTH TOXHOCTHIO Oearecer. Opar-
MEHTH COCHOBHIX H 0@DPe30BHIX JIeCOB BCTPEYAIOTCH (menee 1% Bceit Teppm-
TopHH) JHIIb B €r0 CeBepo-3amajHoil JacTH.

Hamm GsUI DPOBEeH NAaXHHOJOTIMIECKHE aHATH3 TopOB M 03ePHEIX TJIHH
roJI0IEHOBOr0 BO3PAcTa M3 IIECTH IYHKTOB, PACHONOKEHHHX Ha BRICOTAX B
prrepsage 1600—2100 . IMomcuer MELTBIEN ¥ CIOP BEIIOJIHEH IO METOAY
B. II. I'puuyxa. BrijeneHubie CHEKTPHl OTIMIAIOTCA B3HATHTENLHLIM PasHo-
o6pasameM, TOCIOACTBOM IBUIBIEL TPaB M HaIIIHEM 3aHOCHOI IBIIBIEL Jepe-
BbeB. B ¢yG(occnIbHEIX CIIEKTPAX KOIMTIECTBO IMBIIBIEL [IEPEBLen rKonebuercs
B npenenax 10—60%. Cpenm HEX BO BCeX CIydasx JOMHHHDYET IELIBIIA COC-
An — 75, enn — 15%; oTmedaercs IBLIBIA fepess, mAXTH, OyKa, OJNbXH,
rpa6a, xmexerpaGa, Ay6a, mIbMa, JENUHE, JHIb, KAITAHA, TPEIKOr0 0Pexa.
Ofnapy/RuBaeTCs THUIBNA APEBECHHIX MOPO, HPOM3PACTAIMHUX B IHpeieIax
10sxu0-T'pysusckoro mHaropba (Pinus sosnowskyi, Picea orientalis, Betula
litwinovii, Quercus macranthera, Salix caprea, Acer trautvetieri, a TaxKe BUIO0B,
OpOM3PACTAIOIUX 32 IpejelaMn peruoHa. ITempIa ApeBecHLIX IIOPOJ| 3aHo-
CHTCSI, BEPOSTHO, CeBEPHBIME H CEBEPO-3alla/IHHIMIL BeTPAMM C JIECHCTHX CRI0-
mos Amxmapo-Vmepernnckoro n Tpmazerckoro xpe6ToB.

3aHOC [peBecHOil MBLIBIB (e3yCIOBHO MMeN MeCTo I B IPOILIOM. B wuc-
KollaeMBIX CIOEKTpax BCTPE4aloTCsA Te Ke MOPOJLl, 49T0 H B cy0oCCHIBHEIX.
WaMensercs U KOIMYECTBEHHOE COOTHOUIEHUE MERIY HUMH. Konnuecro
[BUEBIE IPEBECHHIX B GOJBITHACTBE CIY9YaeB HE IPEBHIIACT 5%.

CoOTHOIIEHEE KOJIMYecTBA ILUIBIHI JIePEBheB H TPaB B cy6(oCCHIBHBIX 1
HCKOIIAeMBIX CIeKTPAxX JlaeT OCHOBAaHWE IOJarark, TTO [0szmo0-1'pysuncroe
HAropbe B TOJOMEHe OBLIO 0GesTeCHHIM, XOTA HE3HATHTEILHLIC (parmenTs
JTecHOit PACTHTENBHOCTH MOIIE CYIIECTBOBATH 3/1€Ch B ocobo GaronpUATHHX
YCIOBUAX.

Mo - maneorTomormaeckum gapmeM  (Bypuax-A6pamoBud, Bengyrunse,
1961), wimmar IOsxno-I'pysuHCKOTO HAropbsi B KOHIE BIOpMA OBLT XOIOJHBIM
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n ymeperno cyxum. Ha minaro m okpyskanomux xpe6rax Gbui pacmpoctpanenit
CTemi, pasBUBABIIMECA B YCAOBHAX KOHTHHEHTAJIBHOTO KJIMMAra IepHIIs-
nuonanbHoi 3omel. Jleca B 9T0 BpeMs, BOBMOIKHO, CYMECTBOBAIN B YIIeJbAX
peK.

Clom ¢ IOBBIIEHABIM KOTHYLCTBOM TBITBIE GEPe3sl I I POKOIHCTEeHHEX
IOPOJ B HCCIAE[yeMbX paspesax HAMH JATHPYIOTCA CPEIHEM T0JI0IEHOM
(puc. 1, 2). Hsapia IHPOKOIMCTBEHHBIX OO B CPABHATEIBHO GOMBITOM KOJIH-
UecTBe MOTJIA BAHOCHTBCA ¢ ceBepo-3amajHoii gactu T puamerckoro xpefta, rie,
0 PaUOYTIAEPOHLIM JTaHHEM CPEIHEro Tol0leHa, YCTAHOBIEGHO MOBHIICHHE
pacTHTenbHEX Hoscos na 400 m mo cpaBmennio ¢ cospemenmeM (Maprain-
ragze, 1967, 1969). Cnoun ¢ nLLIbIOH 0JBXT B 01HOM W3 pPa3pesoB HaMU CHH-
XPOHUBUPYIOTCS ¢ DHEOTUTHICCKNMI OTTOKEHIUAMI W3 TOTO 7Ke paifoHa, 1aTH-
posannbivu I Tere. mo 1.9., B KoTopsIX GuUIH HATiEHH B GOMBIIOM KOJITECTBE
yrot apesecunst oabxu (flmenxo-Xwmenescrumiit, Kangenarm, 1941).

B cnopoBo-mmIIBIEBEIX CHEKTPAX paHHero W CPeHero rololleHa Bo BCEX
paspesax rocmoJcTByer nuiibita Tpas — 70%. Cpegn Hux upeobIagaoT moib-
Ifa 3JaKOB, MApeBHIX, CJIO/KHOLBETHHIX — IIOJIBIHEH, IHKOPHeBHIX; BCTpeda-
eTCH TBIIBIIA CeMEHCTB BOHTHIHKIX, JIOTHKOBEIX, KPECTOIBETHHY, BOPCAHKO-
BBIX, IePAHMEBBIX, IPEUHITHHROBLIX, poioB — Cirsium, Carduus. B cmexTpax
HOCTOAHHO YYIACTBYIOT HBLLIbIMA XBOHHHKA; BCTPEYAETCH IHLTHIA CBUHYATHI-
KoBbiX. B cyGhoccmabapx crnekTpax ORIBIE MOCHeJHAX MOYTH HeT. B macTo-
sllee BPeMs OJIMH BH[ aKaHTOJIMMOHA Ipouapactaer B J[:kaBaxerm.

XBOIHIK 1 AKaHTOTUMOH IHPOKO PACIPOCTPAHENE B COCEHIX PErHonax —
Mecxern, Apmenmmn. [lo-Bupumomy, B HpoILTIOM B CBASH ¢ KOHTHHENTATb-
HOCTBI0 KIMMaTa HX yYacTve B PACTHTEIBHOCTH HCCIEIYeMOTo Kpasi I CoCej-
HIX TeppuTOpuil 6BII0 HaMHOTO GoJIblle, YeM B HacToAmee BpeMsa. Moo jo-
NYCTHTH, YT0 IHKOPUEBHIe, CIO/KHONBETHBI® OBLIIH IIPECTABISHE TeMIKCEpPO-
(UIBHLIMI BUAMIL.

Ha ocmose srimeckasammoro Mo:uo 3akiiounts, uro ma IOmmo-I'pyaii-
CKOM Harophbe B PaHHEM H CpejHeM ToJolieHe TOCIOJACTBOBAIN TPABAHHCTHIE
(puTONEHO3EI; B CPEIHErOPHOM IT0sCe GBI PACHPOCTPAHEHH CTEIN ¥ HATOPHO-
KCePOPHUTHAA PACTHTENLHOCTh, B BEPXHHX BBHICOTHEIX MOACAX — CYOAJbIMIl-
CKHe M anbIuicKue JIyra.

B cmexrpax pammero m cpejmero rolomena cpey TEUTBIE J[ePeBbEB, HIpPH
obmem kommuectse He Gomee 10%, mpeobramaer muLIbIa Depessl, COCHBI,
nuxTe, exu. IlpuumMas Bo BHHMaume HEKOTOpPHE JAHHBIE 0 CTENEHH 00Jdece-
HHIA pPermoHa B pasiaudubie BpeMeHa roidomena (Baxymrrw, 1941; fAneuxo-
Xwmenepckmit, Ranmenarn, 1941, n 1p.), MBI cunmraeM Bo3MOKHEIM 3ARIIOYHTH,
aro deca (cybanpomiickue Gepe3HAKI M COCHAKI ¢ yIacTHeM BOCTOYHOTo Jy6a
W JIPYTHX BRICOKOTOPHEIX H0POj) GBLTH PacipocTpaHeHsl HA CRIOHAX XPebToB
U B ymenabax pex. MosKHO JoUycTHTh Takike NPOH3PACTAHME MHXTH H eIH B
OTeIBHEIX pedurmymax. Pacnpoctpanenuio B IponLIoM JecoB Ha IIaTo mpe-
NATCTBOBATM OOUIMPHBIE BOJ0EMBI JTaBOBO-3APYAHOT0 TPOUCXOMICHHA 1
KOHTHHEHTATBHOCTh KJIMMATA.

B macrosmee Bpemsi ma mmaro IO:mo-I'pysunckoro maropss mpesecisie
BIJIBL HEe TPOM3PACTAOT M3-3a KOHTHHEHTAIbHOCTH Kiammata. LogoBast ammiu-
TYA CPeIHIX MeCAYHEIX TeMmeparyp gocturaer 24,2°, abcoNi0THO MHHHMAb-
Hag remmeparypa — 32°, WTo ABIAETCH KIMMATHYECKHM TPEIeIoM Is pac-
upocrpanenusa cochnl GocHosekoro, Gepesst JlutBmmosa u BocTowmHOro 1yGa
(Honyxanos, 1967).

B cnmextpax mosgmero rosomena KoMHHIDYeT TMHLTBIA TPAB, 3a MCKII0Ye-
HIeM TOBePXHOCTHHIX CJ0€B HEKOTOPHX pa3pe3oB. B oramdame or cmextpos
CPeHero W Pamiero rojliolleHa 3[ech BO3PACTART POJb HLIBIH OCOK, 3IaK0OB,
pasHoTpaBbA. B cocraBe WELIBIBI PEBECHEIX IIOPOJI YMEHBIIAETCH yYACTHE
Gepesst m rommanpyer mhIbIa cocusl. K magany moammero romomerna uccienry-
emMasg TeppuropuA Onia foBoabHo Tycro macerena (Kydrum, 1941; xana-
punze, 1969). C passuriem ;KHBOTHOBOJCTBA U 3eMISIETHA I0CIEOBALO HC-
TpebieHne Jecos.
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VEGETATIONAL HISTORY OF THE SOUTH GEORGIAN UPLAND
IN THE HOLOCENE

N. A, MARGALITADZE

Institute of Botany Academy of Sciences Georgian SSR,
Thbilisi, USSR

The peat and lake clays from six points (1600—2100 m above sea-level) were studied
palynologically. In the region vegetational cover the forests occupy less then 19 of the
whole territory. The adventitious pollen of trees takes part in the subfossil spectra. On the
basis of fossil spectra with the calculation of adventitious pollen,the author has concluded,
that in the landscape of South-Georgian highland during the Holocene herbaceous phyto-
coenoses had been prevailed; in the first half of Holocene high mountain xerophytes and
steppe vegetation predominated, which occupied the middle-highland belt; subalpine,
and alpine belts were occupied by meadows. The continental climate and edaphic condi-
tions promoted the spread of herbaceous phytocoenoses. The forests of subalpine birch
and pine type grew on the slopes of chains, surrounding the plateaus, and in the gorges of
the rivers. In the Late Holocene forests were exterminated by man.

IMAJTUHOJOTNMYECKRUE U JIATOJIOTO-DAITMAJILUDLIE
NCCIEJOBAHIA T'OJIOEHOBLIX TOP®AHLIX OTJIOKEHMIL
ROJXMJICKOII HUBMEHHOCTIL

B. II. GJIVKA

Teosmornuecknit uacrnryr AH CCCP,
MocxkBa, CCCP

WNcenemoBarusi mpolieccoB cospeMennoro Topdonakommenusa B Hoaxujckoil
HU3MEHHOCTH J[aeT BOBMOKHOCTH IOJOHTH K PelleHuio BONPOCOB HX TeHesnca,
a TaKike K BOCCTAHOBIEHUIO OLIIBIX Jamjmadros pailona B roJoleHe.

T'enesuc ocaovnOil TOMMH, B TOM YHcie W TOPOAHBIX OTI0KEHHIT ToI0IeHa
Hoxxnpsr, eme Malio m3y9eH, X0oTsA B IOCHeHee BPeMs MOABHICH PAL PadoT
(Heperemn, 1966; Tumodees, 1969; Acraxos, 1967, u np.). Iammnomorn-
9gecKHe HMCCIeIoBAHMA COBPEMEHHEIX TOP(QAHBIX OTI0MEHUH OBUIH IpPOBe/eHb
B. C. Hdorryposckum (1936), M. M. Heiimragrom m H. A. Xormackum
(1969).

Ilppaem mociegnmMu aBTropamMi, KpoMe HAJIHHOJIOTHYECKHX MCCIEI0Ba-
nmit, 6B ompemenen aGcoXOTHHIE Bo3pacT ocagkoB Umuarckoro topdsmoro
MECTOPOJKJCHHSA ¥ [aTHPOBAHLL (Aa3sl HCTOPUE PA3BUTHA PACTHTEILHOCTH
cpejHero U IosjHero rodolexHa HoJxmjckoil HHAMEHHOCTH.

B nenxax panbueilliero maydenms remnesnca COBPeMEHHBIX ToOPQANLIX OTIO-
sReHUI GLIH MccleoBAHEL TOPQAHUKN, PACHOJOKCHIEE B IPHOPEKHOH mo-
noce Ronxmucro#t mmamennoctm. Ilpm arom Gwir cocrtaBieH psAg JANTOIOTO-
danmanbEEX TpodmIell, TPOBEJCH NHIBLIEBOH aHalm3 paspesoB TOPPAHBIX
3aje;keil ¢ ompejeldenmeM abCoOIIOTHOTO Bo3pacTa TOPPAHUKOB.

B pammoit crarne pas wimocrpanun upusoasares asa upodmia (pue. 1, 2),
npoBefieEHble 0T mofepeskba YepHoro Mops Ha BOCTOK depes mentpur Uypuii-
crkoro n Habagcroro topdsaueix MecToposkienuil, 3a1esKb KOTOPHIX COCTOUT B
OCHOBHOM W3 0COKOBOTO ¥ TpocTHHKoBoro Topda. Ha apyx meurbiessix jumar-
pammax atux Gosor (pue. 3, 4) xopouio Bujer Tunudnsil aua Kolxumackoi mma-
MEHHOCTH XO0JI KPHBGHIX IGLIABIE JPEBECHEIX PACTEHHII.

Onu npepcTaBigioT coGoil THIHYIHEIN IPAMED KOAXUICKOT0 IOJTHIA Jar-
paMM permoHalbHOro Kapkazckoro tuma (Heftmragr, 1957). Ocobennoctsio
TAKOTO THIIA AMATPAMM ABJAETCA G0JbIIoe pasHooOpasme JAPEBeCHBIX HOPOJT,
Grarogapa 4eMy PHCYHOK HX BecbMa ciosken. ['maBubivu  JTecoobpasyromuMin
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pacrenmAMu OyAyT KamrTaH, olbxa, Gyk u rpa6. Ompefelsniiee 3mauenme
UMeeT KPHBas NEUIBIH KallTaHa, KoTopasd JaeT JBa MaKCHMYMa: OJHH CaMblii
GonblIoil B aTIaHTHUECKME TepPHON, BTOPOH — CyG660peabHEI.

B Bepxmmx wactAX jmarpaMm KoJmdecTBO IEUIBIH KallTaHa Pe3KO yMeHb-
LIaeTcs, ¥ B HO3/{HEM TOJOLEeHe B TOPQAHEX OTIOMENNAX OHA IIOUTH HCUe3a-
er. Kpmpag oxpxm obpasyer makcmMym B cybaTaanTHYCCKUil, B OCTATBHLIX
IepHojax oHA MPOXOJUT NOYTH PABHOMEPHO ¢ HEKOTOPHIMH KoJefanmau,
IPHTEM II0CIe[HIe 3aBHCAT, BEPOATHEE BCETO, OT JOKAJIBHHIX YCIOBHIl mpo-
ugpacranus. llpubna 6yka B GoapmmucTe caydaen npeobiagaeT Ha BCeMT
APYTHMH IIOPOJAME, KpoMe olbXH (puc. 3), X0Ts B BepXHell wacTn jmarpamm
B T03]{HEeM TOJIOIeHe OHA YCTYHAeT MecTo mbiIbie rpaba. CyMmapnoe Koim-
9eCTBO HbLIBIBL Ay6a m Bsisa me mpeswimaer 12%. Ilnrema Jammsr BCTpeTa-
eTCA CIOPAJMIeCKN B BHUJE efMHUYHBIX 3eper. Ouenb XapakTepHA i KoJ-
XHJCKUX UATPAMM, 0COOEHHO JUIsl BePXHUX I'OPH3OHTOB, IBLIBIA JTATIHEL.

ITeurpiia opemunka OOLYHO BCTPEYAETCA B HEGOMBIIOM KOIMICCTRE o
6—7%. llpabna Tpassmoii pacTHTENbHOCTH W CIIOPLL MallOPOTHHKOB U MXOB
00BITHO TPHCYTCTBYIOT B CHEKTPe, HO X KOJMIECTBO OUEHB Pe/lKo IpeBwllaeT
KOJMIeCTBO HBIBILL JpeBecHbX Hopoj. Comepsanme sTHX KOMIOHEHTOB B
CHERTPax 3aBHCHT OT JOKaXbHHX ycxosuit. Tak, maunpumep, B nenrpanbubx,
YAAICHHBIX OT JIECHBIX MaccHBOB dactax 6Gomor Habaackoro rtopdammra
HELTRIA  TPABAHUCTHIX pacTeHHMii mpeobiajaer Hajy jpeBecHoll B (anmax
0CaJIKOB OCOKOBBIX M TPOCTHHKOBEIX Gomor (puc. 4). Hommwectno cmop ma-
HOPOTHUKOB Pe3KO BospacTaer B (amuaAX ocagKOB TPOCTHHKOBEIX H JIPEBECHO-
Tpasanslx 00J0T.

M3 rpassamnoii pacrurenbHOCTH B TOpde MPHCYTCTBYIOT B GOMBIIOM KOJH-
YeCTBe HBLIBIA OCOKOBBHIX H 31aKoBHX. CHOPH c(ParHOBHIX U I'MIIHOBEIX MXOB
BCTPEYAIOTCA B OTIOKEHHAX HUBHHHHX 00J0T eHHATHO.

Ha ocroBanmu (amuaibHBIX H IaJMHOJOTHIECKIX HCCHeNoBanmil Topds-
HBIX OT/IO/KEHHIl MOKHO GhiJI0 BHIIGANTH TPH 9Tana B MCTOPHI PA3BUTHS TaHI-
mwadros Roaxupckoit nuaMenmocT.

Ilepsrii aranm xaparTepmsyerca GoraToii mecmoii daopoii, rge mmpoxoe
pacmpocTpanenne HoJyYnIN KallTaHOBLIe JTeca ¢ 6ykoM H TpadoM. OJbXoBhe
Jleca MpOM3PacTaioT Ha 3a00JOYEHHHIX MOAMAX M 50J0OTAX, HA 910 YKa3hBaeT
YBEIHUCHAe KOJIMYECTBA e HBIIBIEL B (GanuAX alulOBHATBHBIX 0CAIKOB 3a-
Gom0MeHHEIX TOiIM, BapacTalOmuX ¥ 3aTOPPOBHIBAIOMIEXCS BOJIOBMOB.

Jleca xapakTepH3YIOTCA MONMHEIM TPABAHBIM m HAI0POTHHEKOBEIM IOKPO-
BoM. B aTo Bpemsa ormeuaercs moremmenme kammara, KoTopoe HabJiogaercsa
I A apyrux reppmropmii CepepHoro monymapnus, a Takske HeGOIBII0e yhe-
amdenne Brakuoctn. B oro Bpema maumnaercsa gopmmponanme TophAELIX
ronm B nenrpe Habanckoro n Bocrounnix wacrax Uypuiickoro MECTO POFKICHHIA,

Abcomornniit Bospact mmKnux ciroes Habajpckoro Topdarnka (puc. 2),
onpeniesenusii B nadoparopum I'MH AH CCCP, pasen 6660 - 150 xer.
Cormacno sroii gate mawamo coBpeMeHHOTO ropponakomienna B Puoncrom
MEXTOPHOM TPOrHbe OTHOCHTCH K ATIAHTHYECKOMY MEPHOLY CPeIHEro Tolo-
lleHa H HepBOMY oTaly HCTOPUM passutua Godorunx dammmadros. Ha stom
dTame Ha GoJ0TAX MPOMCXOJUT OTIOEHHe TPOCTHHKOBHIX TopdoB, mOTOM
APEBECHO-TPABAHLIX M OCOKOBEIX TOPHOB M B 3aKII0YEHHE — ONATH TPOCTHH-
KOBBLX TOP(OE.

Ha Bropom srane B Konxmackoii nuamennoctn Guiim PasBUTH NN POKOJIH-
CTBEHHBIE Jieca. B NEITBIeBEIX cIeKTpax YBeJMUHBACTCS B IPOIEHTHOM OTHO-
Inenun mebna Gyka m rpafa. CocHa 3ammMaer HogummeHHOE OJ0KeHIe,
BXOJAA MHOTA B COCTAB IIMPOKOJIMCTBEHHHIX JIecoB. TpaBstoil MOKpoB wumex
mupoxoe passmrue. Ha mmamnmbix GosoraXx pacmpocTpamsiuck B 0CHOBHOM
TPOCTHHKOBEIE H OCOKOBEIE horomenoss. Hammar 9Toro Bpemenn Temisii, moc-
TATOYHO Blamubid. Jlus aroro mepmosa XapakrepHo yBeawYenme IO A el
Topgsiubix Gomor. Topdamukn s3ammMaoT Bee Gombimme OPOCTPAHCTBA B pH-
OPeiRHOI 30He HEBMEHHOCTH I PAaCIPOCTPAHAIOTCA M0 Bcemy moGepesbio. [lna
aTOTO drama GoNbMIOe CTPATATPAPHIECKOe BHAUCHITE HMEET JATHPOBKA IIPH/[0H-

56



10 w5 0 10 M 60 7 A
T

Il sman
Hey
SA

Boda

I sgman
S8

Pouc. 4. Ilnuisnepasi aumarpamva  Uypmiickoro ToPdAHOrO MeCToPOMACHITA
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HEIX cjoeB l'ampckoro TopdsAmnmea, pacmoioskenmoro B jenbre p. [ampwr.
AGCOMIOTHEIL BoO3pacT OTUX CI0EB, JIeRamux Ha raybume 2,20 », paBeH
4150 + 40 mer. 910 maeT BOBMOMKHOCTE JATHPOBATH HIUKHIOW T'PAHHIY BTOPOTO
aTama, BEAEAEHHYI0 IO THUJIBIEBEIM [AuarpaMMaM U HPOXOJAIIYIO MEKILY JBY-
Mf MaKCHMYMaMH OEUIBIE KamTana. OHa HaMeYaeTcs B OCHOBAHUE IE@HTPATb-
noit wactnm Habagcroro m Boctoumoit wactn Uypmiickoro TopQAHHKOB M CO-
OTBETCTBYeT Hadaxy cyO0opeasbHOIO IepHoja, K KOTOPOMY HAMH W OTHECceH
JIAHHBIIL HTAI.

Ilocameguuii, Tperuit atan paszsurus rapgmagro Honxmuas xaparTepusy-
eTCs PesKHM YBeJIWYeHHeM IBIIBIE I'pada H MUHHMATBHEIM KOJIHIECTBOM IIBLI b-
bl KamTaHa B TOPYAHEX oTaokenusnx. Ha pmammom sTame mMmpoKoe pasBHTHE
moJiy4alor feca m3 rpaba u nyda, a Ha 3a00I0YEHHBIX TOAMaX I Ha TOPQAHIKAX —
olbMIaHHKH. B mpubOpemmoil wactm KoIXmasl oTMeEYeHH 3apociim JIAIIMHLL
Jleca xaparrepmaylorcs G0TaTHIM TPABAHHEM ¥ MANOPOTHHKOBHEM ITOKPOBaMH.
HKanmar — cospemennsiii. Topdanse saiexm dToro BpeMeHu 00pasoBaHbl B
OCHOBHOM OCOKOBHIMH M TpocTHHKOBBIME Toppamm. Onbxosoie Topda BETpe-
yensl Ha HeOOJBIIHX YyYacTKaX Io OeperaM per M OKPamHAM TOPPAHIKOB.
Ilnomamm TopdamEX GoM0T HAYAHAIOT IOCTENEHHO COKPAMATHCA. JTOT ATl
passutusa gampmadros Hoaxuael oTHoCHTCA HAMH K CyfaTIaHTHIECKOMY
IepPHONY MOBAHEro ToJIoIeHa.
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PALYNOLOGICAL AND LITHOLOGO-FACIAL STUDIES
OF HOLOCENE PEAT DEPOSITS
OF THE KOLCHIDA LOWLAND

V. P. SLUKA

Institute of Geology Academy of Sciences,
Moscow, USSR

In the course of detailed lithologo-facial and palynological study of the sedimentary
series of Holocene deposits of the Rioni Intermountain trough there has been obtained an
extensive material for the solution of some problems dealing with interrelation and inter-
conditionality of sediment and peat accumulation processes. The evolution of landsca-
pes of the Kolchida lowland was traced Loo.

Lithological study of the sedimentary series enabled us to distinguish the facies of
peat bogs located at various depths and correlate them between one another both in area
and in section. The palynological analysis of the series and peat beds enabled to find
out their place in the stratigraphical scale of Holocene of the Kolchida lowland. As a result,
Lhree stages have been distinguished in the development history of the Kolchida landscapes,
each of them being characterized by certain relationship of xylem rocks. The leading rocks
for determination of plant complexes for various landscapes were Pinus, Castanea, Fagus
and Carpinus.

A tendency is observed towards an extension of areas from period to period in the
distribution of facies of peat bog deposits. Most distributed they become in the Subboreal
period of the Middle Holocene.

PE3YIBTATHI IMAJINHOJOTMYECKOTO U3YYEHIA
F'OJIOITEHOBBIX BOJIOT CEBEPA 3AIAJIHOII CUBHUPH

H. H. IBABYEHKO

Hapenbekuit dnauan AH CCCP,
IlerposaBonck, CCCP

Marepman pus koMmmIekcHOro Teo6oTAHHIECKOT0 M MATHHOIOTHIECKOTO HC-
CcleoBaHMA co0pan aBTOPOM H3 INECTH Pa3dpe3oB B JBYX paliomax CeBepo-
BocTouHO# vacTu 3anajnuoit Cubupu: B xecorynnpe Tas-Enuceiickoro MEKIY-
pedba W B Toj3oHe cepepioil Taiirm 6au3 r. Urapka ma Enmcee. O6sexramn
MCCIIeIOBAHUA CAY/RUIAH OYIpucThie TOPYAHAKA ¢ MHOTOJETHEH Mep3IoToll B
byrpax u ransmu roppom B mowamunax. OGpabGorka MaTepmaia I poH3Be/eHa
II0/{ PYKOBO/ICTBOM aBTOPA B JafopaTopun jecHoro Goxorosenenns Mucturyra
aeca u ppesecunni CO AH CCCP. ITanmmomormaeckmii m wacTmano GoTanmde-
ckmil amanm3 ropda sumoanen JI. C. Tomeiiko.

Cospemenubiil cocTaB JIecoB W pemkomecHii B pailoHAX MCCTEIOBAHHA M
CTeIeHb COOTBETCTBHs €MY pENeHTHLHIX UBUIBIEBEHX CHEeKTPOB IOKA3AHH Ha
raba. 1.

Jlannbie TabaMIB CBHAETEIBCTBYIOT, UTO B yeaosuax Cesepa mpomeHT-
HBIH  COCTAB  NBUIBIEBHX CHEKTPOB CHABHO WCKAMKAGTCH IOJABISIONIAM
npeobrazanmeM 3aHoCHOH mBlIBIE poxa Pinus, a rTaxe Betula, oraactn 3a-
HOCHOIT, B Goubleil ke cremenH npoaynmpyemoit kycrapankama Betula nana.
Hpinbia erm B ciekTpax 0BOMBHO TPABIIBHO OTPAKALT NHCTBHTIBHOE yuac-
rae aToro BURa B JdecHoM nokpose. Yro racaerca Lariz sibirica, To comepixa-
Hue ee meIBNEL B cuertpax B 20—30 pas ycrymaer coBpeMeHHOMY y9acTHIO
JIMCTBEHHUIBI B COCTaBE JECOB W pPefRojecHil. YKasaHHbE 0COOCHHOCTH TIPH-
HATH BO BHAMAHUE HOPH HHTEPIPETAIHH JAaHHHX ITaXHHOIOTHYIECKOT0 MCCIIe-
MOBAHHA.

CropoBo-IELTBIEBEe AHATDAMMEL BCeX ITECTH Pa3pe3oB BIONHe COMOCTA-
BIMEL MEJKY c000M, 4TO I03BOJIAET OrPAHHIUTHCA MYOIMKAIIHeH TOIBKO IBYX
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Puec. 1. CnopoBo-NbLiIbk-
nesas rarpamva mep-
amoro  ToPhAHNKA HA
Gepery oszepa Momunk
B MKHOH JecoTyHape
Taz-EHHCe[iCKOro Mek-
aypeubs

fr-—pacmr(’m,mm nep-
HAHA W3 AMKpanyMa u
KYCTAPHHKOB; 2 —
BEPXOBOIT  charHoBslif
Toph (pyckrym); 3 —
MOYAHUHHEIIL cdharno-
BB TOpg; 4 — THIIHO-
BHIE TOpd; § — OCOKO-
BHIE TOpd; 6 — XBoe-
BOIt TOpg; 7 — TOpd
13 OOJOTHBIX IBYL0JIb=
HBIX TPaB, 8§ — [JpeBec-
HbI TOpd; 9§ — Cyriu-
HOK; 10 — COoCHA M
cuOMpCKKii Kegp; 11 —
eJIb, 12 — JIMCTBEHHH-
ua, 13 — Oepesa Beex

BUIOB; 14 — OlIbXa;
15 — Kapiukopaag 0Oe-
pesa; 16 — OTHO-

meHmne Hexpesecnoi
TIBUIBIBL K ApPEeBecHOoil;
17 — KpHBafA CcTeneHu
pasnomenuit  (Topda;
18 — KpHBasd 30JIbHOC-
T™™H Topda
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Puc. 2. CnoPoBo-nmBLILIEBas juarpaMma paspesa ToPdanoro Gyrpa 6ams r. Hrapka
Vcaosabie ofosHaveHHA Te e, 9To W HAa puc. 1

AmarpaMM GyrpHCTHX TOPPAHHKOB: GeperoBoro oGHasKeHus vy 03. Momung —
Ha tore Tas-Knnceiickoii mxecorynnps (pme. 1) m topdsmoro 6yrpa 6mus
r. Wrapka — B cesepuoii Taiire (puc. 2).

AHAIU3 CIOPOBO-IBIIBLEBEIX JMATPAMM M CTPOEHHs ToP(HAHMKOB TO3BO-
JACT BLIIGIUTE deThipe (Pask, OTPazKaloOIHe CMEHH PAaCTHTEIBHOTO MOKPOBA

TaGawma 1. Compemennmii coctas lecos m JelenTHbIe NBlIbIEeBble CHeKTPb

Patton ucememoBanmsa Pinus | Larix | Picea | Abies | Betula | Alnus | Salix

Cpennuit coctaB JecoB 1o 3anmMaeMoii mnomazu, %

TafiMbipckoe necnudecTBO 1,0 [ 64,0 [ 25,0 | — [ 43,0| — =

Pemenrupie cuexrpsr nmibns, %

Cepepnas raiira Gana r. Mrapka 20;3°-46 [-215 | — |50.8] 03] —

10sxman mecoryunpa meskaypeubn Tas— 49,61 2.0 44,9 | -0,6/-50.8| 0,8 0,8
Enuceit

Tanmunan necorymupa, Tam ke 26,2 — 19,8 — [52,5] 1,5 —
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OKPY:KAWIeil TeppATOPUA, M oXapaKTe-
PH30BATH HACKOJBKO BO3MOKHO JIAHJI-
maPTHO-KIAMATHIECKAE VCJIOBHSI  DHTHX
has.

ITpegmonossnrensno Beienennse Gasn
COOTBETCTBYIOT 00peajbHOMY, aTiaHTHIe-
0 40 80 420 0 0 S50 ckoMy, cyG0opeanbHoMy I cyDaTaanTHIe-
LR J cromy nepmonam bunrra-Cepranepa, nam
paHHeMY, cpeJHeMy 1 H03JHeMY IoJI0IeHY,
mo M. 1. Heitmrrapry (1957).

Hepsasa ¢aza. Iro BpeMsa HAKOILIeHHA
Oprago-MHHEpPAJBbHOTI'O IIOYBEHHOTO CJIOA
mo Havama TophoobpasoBaHHA W MHOILA
caMoOT'0 HUIKHEI0 FOPH30HTA BEICOK0307b-
HOTO Topda ¢ ocraTkaMu GOJOTHEIX TPaB U
apesecnunl. llo gammem H. B. Kumxg
(1969), abcomoTHEIE BO3pacT IpeBeCHBIX
CTBOJIOB, HOTPe0eHHLIX B OCHOBAHHE TOP-
Qaunra O6us r. Wrapra, pasem 9480 —+
4120 zer ('MH-179). 9ra gaTupoBka coot-
Bercteyer Ha jgumarpamme [. M. Jleskom-
cKoif, npuBegennoil B crarbe H. B. Rumn,
BPeMeHH 0epe30BO-eT0BHX JIeCOB ¢ He3HA-
YATEIBHBIM yuacTHeM oJbXxu. [opumaonT
TopPsanmKa, aeramuii ma 20 cm BEITE
OPHOHHOTO CJI0A ¢ JPEBECHEIMH 0CTATHKA-
MH'H MalZo OTIHYAI0MEICA OT HETo Mo Co-
CTaBy TEBUIBIEBOTO CLIEKTPa, AATHPOBAH
% 'mo*CM" +¢ Boapactom 9200 4= 40  n;er
* (TMH-180). Cnegosatensuo, obe maTHPoB-

KH OTHOCATCA K caMoMy Hadany Gope-
aJIbHOTO BPEMEHH, T. €. K PAHHEMY T0J0-
ueny (zoma 9, mo M. M. Heitmranry).

Cyas mo CoOTHOIIEHHMIO PeBECHOM M TPABAHOM NELIBIH, H3Y9aeMblil paiton
Cepepa OB CIUIOIb MJIM TIOYTH CINIONIb HOKPHIT JIECHOH PacTHTEIBHOCTHIO.
B cocrase rocmogcTeoBama, BHANMO, JHCTBEHHHIIA, TaK KAK COJEpIKAHHE B
cnexrpax (9—15%) cBHEETEIBCTBYET 0 BaKHOM lecoo0pa3yIOMEeM 3HATCHMN
aToil ApesecHoil moponsl. Ciaexyer oTMETHTE, YTO B HEMOCPEACTBOHHON GIH30CTH
or paspesa Toppanuka y 03. Mowuuk, B ToM ke 00HAKEHHH IO IBYXMETpPO-
Boil roamieil mepsioro Topda, GHIM HaljleHHl KPYIHEE IIHE JIHCTBEHHAIH,
VROPeHUBIIHECS B MHHEDAIbHOM, HBIHE OTJIEeHHOM H MEP3JIoM TDYHTe, a B
HUFKHEeM cjioe IpeBecHOTo Topda oGHApYHKEHE ee IIHINKH.

Ilo coxpammBmmMCA TOTMIHEIM KOXBIAM YJALOCh OIPENETHTH BO3PACT
nepesa npubamsurensro B 120 xer m cpejuumii rogwuHL TPHpPOCT B TONIHAY,
npeBblIIalomuii 4 MM. IT0 yKa3HBaeT HA A0BOJBHO GJIAaroNpHATHEE KIMMATH-
UeckHe M ImoYBeHHHIe yciaoBua toro pemenn. Corocmopctsyromeit npesecuoit
nopojioil B Jecax Onila exrb ¢ HeGoubmioi mpumechio Abies. Yuactne Gepess B
Jecax OBITIO CPABHUTENBHO HEBEINKO, HO MMEIH pPaclpocTpaHeHHe KycTap-
HIKOBBI® BH/I Oepessi, B ocHoBHOM Betula nana.

Jlecroii xapakrep mepmoit ask mojTBeprKAaeTCA IMHPOKHM pPAaCIPOCTPa-
HeHWEeM HalopPOTHHKOB M IJIaYHOB, POCHIAX, OYEBHIHO, II0J HOJOTOM eJLOBOI0
leca Ha BIAKHBIX MECTOOOMTAHUAX.

Rumvatnaeckne yemosma oroil (assl oTIM9annch, BHIEMO, yMepPeHHOIL
BIQ/RHOCTBIO M CPABHATEIbHO TEILIBIM JIeTOM, [AasKe HeCKOJIBbKO 6oJee TemIbiM,
dem remepb. Ha 5To ykasmiBaer He ToJNBKO pacupocTpaHeHHWe B Jiecax IAIo-
POTHHKOB, HO M Gojlee BHCOKasA pasioeHHOCTh Toppa B Hadame GoroToolpa-
30BAHHA,

Cyperaceae
Ericaceae
Polypodiaceae
Lycopodiaceae

Dass

el

8N

>y

b
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Bropast dasa coorsercTByer ariaaHTHmUecKoMy Bpemenm, T. e. 7 m 6-it
somam B cpenuem romormene M. M. Heinrranra., Husa storo Bpemenm mmeercs
rperba abcomioTnaa natuposka B pabore H. B. Kung — 6030 == 10 ner (I'H-
181), orHocsmasicsa K ropusonty TpaBgHoro Topda. Ero meureneroil cmextp
orpaskaer ¢aszy 0epesoB0-eIOBHIX JeCOB, BO3MOYKHO, ¢ OOJNBINIIM ydacTHEM
aucTBeHHUNE U MaiabiM — onbxu. Illmporxo pacmpocrpamenm 3apocau Betula
nana.

Ilamoporunkm m niaymsr moute Bemajgaior. Ho Tak kak cronb papeBHmIl
ropu3oHT ToppaARTKa HaxoxuTes Ha ray6une 40 ex or moBepxXHOCTH TpH 0fmIeit
MomuocT tophaauka 1,5 x, caemyer NpH3HATH, YTO BEPXHMAS TOJIA BHICOX-
nreit TopdAHOR 3ameskm Oyrpa MONHOCTEIO He MeHee 1 a pazpymmena m cHecema
arMoc(epHBIMI arenTaMm. 9T0 YCTaHABIHMBAETCH NPOCTEIM pacderoM. Pac-
CTOAHIE MesKIy TopH3oHTaMH TopdaHmKa, garmpoBanosiMu Bospactom 9200 u
6030 ;er, pasuo 90 em. Caegosarensro, na Hakomnenne cios Topda B 10 cn
OOIIJIO:

9200 = B30 _ aen ser.

Ilns makomnenus sxe BepxHeil 40-caHTHMETPOBON TOJMM B aHAJOTHYHBIX
OpHPOAHEIX yeaoBusax morpeboBasock: 350 X 4 = 1400 xer, a ne 6030 mer,
Kak Mo;kHo ObLTo OBl cuuTaTh BHAYAae.

Wssectno, uro memymanms topdsaunix 6yrpos ma Espomeiickom n Cubup-
CKOM ceBepe, B dacTHoctdH B paione Wrapxum,— sBienme mMupoKro pacmpoct-
panennoe (IIpapuenro, 1955, 1964).

Arnantudeckoe BpeMsi xapaktepusyercs passuruem na CeBepe muTeHcHB-
HOTO 3a00JIaYMBAHHA ¥ HAKOIUIEHUS MaJ0PasIosKHBINET0CH charaHoBoro, M-
HOBOTO W pesie ocokoBoro Topda. Bosmoskno, B cBsasu ¢ arum odmas Jecuc-
TOCTh TEPPUTOPHU B ITOT IEPHON HECKOJIBKO IIAjIaer.

JHepruyHoe HaKoIUIeHHe TOPPAHBIX Bajleskeil MaJoil CTeIeHHM PaBIosKeHIA
CBHJIETRIBCTEYET 0 HeGIarONPUATHEIX YCIOBUAX TYMHQUKATIMHE PAaCTHTEIBHBIX
OCTATKOB, YTO MOIVIO OBITH CBAB3AHO C CHJIBHON 00BOIHEHHOCTBIO M IOHMKEI-
HOil Temmeparypo#t TopdoremHoro ciros 6GoIOT.

Tperss $asza coOTBETCTBYET, BEpPOATHO, cyOOOpealbHOMY BPEMEHM, IoC-
aegmemy oramy cpegnero rodornena, mo M. M. Heifimragry. Xapawrepuas
gepra 970l (hassl — rocHofCTEO eToBHX JecoB B Taz-Emnceiickoit mecorymi-
pe. ¥Yuactue Gepessl B JecHoM mokpoBe u Betula nana — B KycTapHHKOBOM
cunbHo najaer. Heckoinbko Boapacraer cofepskamme B CIHEKTPAX IEIIBILI
coCHBI O0OBIKHOBEHHOM W CoCHEI cHOMpcKoill (kempa).

B nminpnesmix cmexTpax paiiona Mrapkm rocmoicTBo enm BEIpasieno clia-
fee, HO mojgbeM KpuBoOM Pinus CTONL jKe THIHUEN.

K aroMy BpeMmenHm oTJo7KeHMe MaJoPAaad0’KHBIIETOCA MOXO0BOro Topda
CMEeHSIeTCA HaKOILUIEHHeM 0COKOBOTO, TPAaBAHOTO W TPABAHO-IPeBecHoTo Topda
Gosiee BHICOKOM cremenn pasioskenus. OUeBHIHO, 8T0 CBA3aHO C HPOMCXOIUB-
muM pmeiiporenndeckuM mopuaTueM tepputopun Cesepa M ymerblnennem 06-
BopHenHocTH Gonor. CilecTBEEM 3TOTO ABMIOCH YCHICHHE KOHTHHEHTAIbHOCTH
KJINMATa, MIPOMEP3aHHE EeCTeCTBEHHO [PEHHPOBAHHBIX ToPPAHMKOB 1 00-
pasosanme Moposoboiitasix TpemuH B Topde. [lonmmenne 6asmca sposun obyc-
JIOBUJIO0 PABBUTHE HPOBHOHHBIX HPOIECCOB HA TOPPAHUKAX, & BOZHUKHOBEHHE
9pO3HOHHLIX POPM ¢ O0HayKeHHBIM OT PACTHTEABHOCTH TeMHEIM Topdom Oia-
TOOPHATCTBOBAMIO TPOIECCaM TePMoOKapcTa.

Pacwrenmenme opmHOpOAHOE BHaYalZe INOBEPXHOCTH TOPPAHHKOB MoUaAM-
HaMH H JOIMHAMH CTOKA BLI3Bano Goiee Tayforoe IMpoTamBaHlie Mep3JoTHl 1
mocemenyne na TopQARMKaX apesecHoil pacTmTensHocTH. Bosmoikmo, uro 3HA-
quTeIbHOe Ipeobiafanme eMoBoll MEIBIE B cuekTpax topdansx 6yrpos Tas-
Enuceiickoii mecoTyHApH oTpajkaer He TONHKO PACHPOCTPAHEHHE eJT0BHIX
JecOB B OKPY;KalOImeM pailoHe, HO B KaKOM-TO CTEIIEHH DaccelleHHe eIl Ha
JAPeHHPOBAHHLIX M BPOIUpPYeMbIX Topdanmrax. Pasymeercs, sTo Morjio mpo-
HCXOJIHTH JIUIIb B YCIOBUAX J0CTATOYHO TEIJIOTO JIETa.
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Yerpepras dasa — sro cyGarmanTuueckas, BRI0OUAS 1 COBPEMEHHLIN Te-
puoyx, ormocumas M. I. Heitmragrom k mosguemy romomeny. B ormoskenmsix
Topanrmx Gyrpos maszsammas (asa BEpamkeHa cI1aGo BCIECTBHe TOTO, UTO
POCT HX HPAKTHIECKH NPEKPATHICA CO BPeMeHH pPa3pyINeHHs MepP3JHX TOp-
(AHMKOB M BEICHIXaHHA IOBepXHOCTH GYrpoB — octanies. Ho B CIeKTPax
PacTymuX ToPPAHAKOB B MOTAKIHAX OHA OTUETIHBO PHKCHPYETCHA CHIBHBIM it
PESKHM INajileHneM Jecoofpasyiomero 3HaYeHusl eXM IPH [0BOJIBHO 3HAYIN-
TeIBHOM I0/IbeMe KPUBOi cHGMPCKOTo Kenpa m obnkmoBennoi cocunt. Copep-
ARaHue MBI Lariz B clerTpax coctaBigser T0aIbK0 2% , X0TA caMa JHCTBeH-
HHAL@A TOCHIOJCTBYET Ha IJIAKOPHHX Mectrooburammax. B jppesecunx cmerrpax
0;KHOM JTeCOTYHAPH! I THITHIHOM JIeCOTYHPH MOABIACTCH MBLIBIA THXTH, a B
HeJIPeBECHEIX — MHOTO WELIIBIBI BePeCKOBHIX (Ha Oyrpax) M OCOKOBBIX
(B MowaskmHax).

YBelmuenne B CoCTaBe COBPEMEHHBIX CIEKTPOB KOJMTOCTBA BB Pinus
sibirica, P. silvestris nenbas paccMaTpHBATEL JHITH KAK pesyabTaT BETPOBOTO
3aHoca, HOTOMY Y4TO B IOKHOM IOJoCe MCCHef0BAHHOT0 HaMu paiioma P. sibi-
rica TPUHAMACT YiKe 3aMETHOE Y4aCTHe B COCTaBe JOCHOH paCTHTeNBHOCTH W
Hepenko npeobiaamaer B MOXoAHAKAX MOJ MOJOTOM JIHCTBEHHHX JIECOB. DTO
yGenuTenbno CBUAETENBCTBYET 0 NpOABMKenunm Pinus na Cepep. Ilponsu-
wenne K Cesepy Jecmofi pacTHTeIBHOCTH KOHCTATHDPOBAHO MHOTHMII HCCIe-
posarensimu (Twomamna, 1938; Tuxomupos, 1953; Amnppees, 1956; llbasuenko,
1956, n np.). OxgmoBpeMenno ¢ DTHM ITPOMCXOHT Jerpafganus BeYHoIl Meps-
JOTH B TOPPAHNKAX TOJ BIMAHHEM TePMOKAPCTA, HCYEHOBEHHE PEIHKTO-
BHIX TOPOAHBIX GYrpoB m GopMHPOBAHHE MIOCKHUX TophAHNKOB ¢ Tayoil Top-
$hAHOI BaMesKbIo.

Ormeuennrie axTel, HAPAY ¢ JAHHBIMH KJIMMATONOIOB O IOTEILIEHIH
KIUMaTa 3eMiIM 3a TOCHeJHee CToIeTHe, T03BOMAIOT CASTATh BEBOT 0 TOM, UTO
cybaTianTHYecKHil (I COBPeMeHHEIH) IepHoT HelXb3s paccMaTpHBATh Kak Bpe-
MA BHAYATENBHOT0 MOXOJoJaHMA KImMarta. Bepmee cumrath, 9To oH OTIHYa-
ATCA OT TpeJlecTBYomero cy66opeanbnoro Gojdee MPOXTATHEIM W BIAFKHBIM
KIUMATOM € MeHee ;KapKHM JeToM m Goxee MArxkoi smmoii. Yto ke kacaercs
CHIILHOTO Tajenns Jecoobpasywomero snavenns eau na Cesepe, To ero mpa-
BHIbHee 0OBACHATL He YXy/meHHeM KIMMaTa, a jerpajaifieil Bewunoii meps-
JOTEl B MHHEPAJIBHBIX TPYHTaX INTAKOPHBIX MeCToOoGMTAHMiT, YTo NPHBEIO K
YMEHBIIEHWIO BIAaKHOCTH IOYB JEeTKOTO MeXaHHYeCKoTo COCTABA M CMEHE

BCJIEICTBHE ATOTO TpeGoBaTeabHoH K Bmiare eam Golee cyxonobupoll iamet-
BEeHHHIIRH.

Beisopnr

B nauane Gopeanwnoro Bpemenu, oxomo 9400—9200 mer masar, TeppuTo-
pua 3anagano-Cubuperoro Ceepa Haxomuiach Ha HH3KOM THHOCOMETPUYECKOM
YPOBHE M (bllIa HOKPBITA JeCHON PACTHTE]bHOCTHIO M3 1M, INCTEeHHHIH 0 (e~
pesbl, ¢ yIacTueM cHOHPCKOTO Kejpa M ONHXTH. JJuMaT OBl HeCKOIbKO TeILlee
cospemennoro. K promy Bpemenn oTHocnmTes nawano 3a60TaUMBAHIS TeCOB I
OTTOKEHUE CAMBIX HIZKHAX TOPU30HTOB TOPPAHHIX 3alekeil ¢ JpeBeCHHIMI
0CTATRAMH.

Jlia atmanTHYIECKOTO0 BPeMeHH XapaKTepHo CHIABHOE pasBuTHE ABJIEHMIl 3a-
DoNauMBAHNSA M HAKOIUIEHHS TOPPAHBIX Baleriein OPeNMYIIecTBeHHO c{aruno-
BOTO M I'HITHOBOTO COCTAaBa, MAJIOH PA3TOKEHHOCTH, 4TO CBOMCTBEHHO IIPOX-
Japmomy M BrazkHoMy kiammaty. HesaGomouennnie mpoetpancrtsa Gwumm mo-
KPHITHL JlecaMH U3 eau u Gepessl co 3HAYHTEIBHBIM YUacTHeM JICTBeHHIIH.

llopnaTue cymm ma cepepe Bamannoii Cnbupm B mawame cyd6opeaabHoro
BPeMEHI 00YCIOBHIO: Pa3BHTHE DPO3MOHHBIX IIPOIECCOB M PACUIEHEHHe MO-
BePXHOCTH 0OJOT Ha [PEHHPOBAHHEIC MOBHIUICHHSA — GYIPH M BAAYKHBIE T0-
HUFKEHUA — MOYaKHHBEI; YCHJIeHHE KOHTHHEHTAJBHOCTH KJIHMaTa, TIyboKoe
npovepsanue TopdaubX GYrpoB U KOHCEPBANMI0O B HUX BEYHOH MEP3IOTH;
IMPOKOe pacmpocTpaHeHHe eJIOBHIX JeCOB Ha I0UBAX KAaK TAKEIOTO, TAK U
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JIerKoT0 MeXaHHm4ecKoro CoCTaBa ¢ HErNMyGoKHM 3ajleraHHmeM BeYHOW Meps-
JTOTHL.

Pearoe magenume necoobpasyiomeit ponm enm ma Cesepe B Kouie cyo6o-
pealnsHOro — Hadajle cy0ATIAHTHICCKOTO BPEMeHH IpaBHIbHEe 00BACHUTE He
«YXyIIIeHAeM» KINMAaTa, a OTCTYHaHueM eIH ¢ IUIAKOPHHIX MecTooOHTaHmit
B JIOJMHEl BCIEICTBHE JerPaaidil BeTHON MepP3JI0TH B MAHEPAIBHHX T'PYHTaX
I YMeHBIIEHHA B CBA3M ¢ ATHM BJIAKHOCTH TOYBEl M BO3IyXa.

THE PALYNOLOGICAL STUDIES OF HOLOCENE BOGS
IN THE NORTHERN PART OF WESTERN SIBERIA

N. I. PIAVCHENKO

Karelian Division of Academy of Sciences,
Petrozavodsk, USSR

During the beginning of the Boreal time, about 9400—9200 years ago, the territory
of northern West Siberia was at a low hypsometric level and was covered by forest vegeta-
tion, consisting of spruce, larch and birch with the mixture of Siberian cedar and silver fir
{abies). The climate]was then somewhat warmer than at present. The beginning of forest
swamping and the accumulation of the lowest horizons of peat land with woody remains
belong to that time.

An intense development of bog formation and peat accumulation, mainly sphagnum
and hypnum of low decomposition — a feature of cool and moist climate, was characteri-
stic for the following Atlantic time. The nonswamped areas were covered by forests of spru-
ce and birch with! a considerable amount of larch.

The land uplift in northern West Siberia in the beginning of the Subboreal time,
caused the development of erosive processes and the breakdown of the bog surface into
drained elevations — hummocks and damp declines — mochezhinas, the intensification
of continental climate, the deep freezing of bog hummocks, and the preserving of perma
frost in them; a wide distribution of spruce forests on soils of heavy and light mechanica l
composition having a superficial layer of permafrost.

It is more correct to explain the abrupt fall of the forest forming role of spruce in
the North in the end of the Subboreal — and the beginning of the Subatlantic time —
not as the result of «worse» climate, but the recession of the spruce from its elevated loca -
lities to the valleys due to the degradation of permafrost in the mineral soils and the
decrease of moisture in the soil and air.

CIIOPOBO-IIBIIIBITEBBIE CIHERTPBI
JIECHBIX ITOYB 3AIA/THOI'O CAAHA
1 HOBEIMIASA UCTOPHA COBPEMEHHBIX JIECOB

1 B. 1. HAIIOKHH I, JI, H. CABIHA

HHCTUTYT Jeca M OPEBECHHHI,
Hpacuosapek, CCCP

Uccnemosanus 3apyoesxusx (Erdtman, 1943; Dimbleby, 1957, 1961; Wel-
ten, 1958, 1962; Vasari, 1965) n cosercknx (Casmma, 1968; Bepesmna, Tro-
pemion, 1969; Hamorun, Casuna, 1970) mccmegopareneil HoKasaim, 910 A
BHIAICHOHHS JUHAMHKH JIECHOHW pPACTHTEILHOCTH B HoBeilllee BpeMs BIOJIHE
HePCHeKTHBHBIM ABIACTCA METOJ CII0POBO-IHIIBIIEBOTO AHAIN3A COBPEMEHHEIX
necusrx mous. ( IeTBI0 BEIACHEHHs HOBellIeil HCTOPHH COBPEMEHHBIX JIECOB
HAME OBLTH TPOBEJIEHH HBUIbIeBHe MCCAeJOBAHHA TOYB B HEKOTOPHIX THIAX
Jeca B PasiHYHbX BEPTHKAIBHEIX I0ACAX ceBepHoro ckiona 3amajgunoro Casma.

Paiton xapakTepuayercs CHIBHO PACIICHOHHHIM FOPHBIM PeibedoM I der-
KO BHIPA/KEHHON BePTHKAJBHOIl MOACHOCTHIO pacTHTeNbHOCTH. OCHOBHAA TACTH
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paiioHa JIe;KUT B TOPHOJECHOM TEeMHOXBOIHOM IOsSICE, B Hpejesax KOTOPOTO
BBEIIENIAIOTCA CIeYIONHe MMOAmOosAca: HIGKHHHR Ke[pOBEHl, CPeJHUI KeJpoBo-
TUXTOBEI 1 BePXHUI NUXTOBHII. Brime rocmoaecrByer mnosc cybalbIHHACKUX
BBICOKOTPABHBIX JIYIOB I HHXTOBO-KEPOBBIX JIECOB M IH0sC OpHEIX Tyaap. Himi-
HUH KeJPOBRIA MIOIOAC TPANNIAT ¢ MOJ30HOI MpenropHoil Jecocrenn n Hepe-
30BO-OCHHOBEIX JIECOB ¢ HEGOIBIMON IPHMECHH) XBOMHEIX HOPOJ.

B raskmom m3 pacTuTeNbHBIX MOAMNOSACOB Ha CKIOHAX PasHON IKCHO3NIIII
0 HKOJIOTHYECKHM HPOPUIAM 3aKIAJGIBAIICH HOUYBeHHbIe paspessl. [Ipobwr
oTbupaanchk MOCJa0iHO ¢ MHTepBaioM B 1—3 ca Ha Bl TUIyOMHY NOYBEH-
moro npoduis. Jlaboparopuas oGpaborka mpob HPOBONMMIACE IO METOXY
B. II. T'puuyka. Beero npoananunsuposamo 400 mpo6 ns 34 mouBeHHLIX paspe-
308. llpu mHTEpIpeTAIMH CIOPOBO-HLLIBIEBLIX JHATPAMM MBI HMCXOJWUIN M3
npencrasienns Beaprena (Welten, 1962) o Tom, aro ¢opmmpoBanme mbLlb-
1IeBBIX CIIEKTPOB B TOPHBIX II0YBaX IIPOUCXOJNT B IPOIMECCe HAKOIJIEHNA Mel-
KO03eMa M TOCTeIeHHOTO «pocTay Hpodmias TOYB IPH OJHOBPEMEHHOM 3aX0-
poHeHHH BHIAJAIOMEr0 U3 BO3AyXa HLUIbIeBoro «goxaay. Oréop mpob6 mo-
9TOMY MblL IPOBOJIH/JIN B OCHOBAHHMM IOJOrHX CHJIOHOB, HAa BOTHYTBHIX nepe-
rufax 1 B HeQONBIINX 3amajmHax Mesopeixbeda, a TakKe HA BHPOBHEHHBIX
BOjIOpa3erax, IJie HAKOIJIeHHe MeTKOo3eMa M COOTBETCTBYIOIIUI «pocTy mOd-
BEHHOTO TPOPUIA IMPOMCXOINT MOCTEIEHHO, PABHOMEDHO W HEIpepLBHO B Te-
genne Gosee wam Memnee juurensHoro spemenn (l'epacmmosn, 1971).

ComocraBienme €OCTaBa CIIOPOBO-IBLIBIEBBIX CIEKTPOB IOBEPXHOCTHBIX
mpol MOYBEI ¢ COCTABOM COBPEMEHHBIX JIeCOB M JPYTHX THIIOB PacTHTEIBHOCTH
IMOKA3a/10, 9TO COCTAB JPEBECHONH IIRIJIBIE JOCTATOYHO BEPHO OTpa;kaer Ka-
YeCTBEHHBI COCTAB COBPEMEHHBIX JIeCOB B TOpHoIecHOM mosace. B cmexrpax
IPHCYTCTBYET IBLIBIA BCEX Jeco0fpas3yomux I0pox — Keipa, MOHXTHL ¥
6epeant. Comepskanne THUIBIE OCHOBHEIX JIec006pasyomux TopoJ — Kejapa i
NHXTH B3aHM/KEHO II0 CPAaBHEHHI0 ¢ (AKTHIeCKHM yuacTHeM WX B JpeBO-
croax. Taw, B 4epHEBOM IOJIOACE 3AHHKEH MOKA3aTeNh YYaCTHA IIBIIBI[HI
Kelpa U OUXTH, YTO BBI3BAHO 3aHOCOM MBUIBIE Gepessl ¢ TeppHTOpuil Gim3-
Jeskammux BHIPYOOK. B ropHoTae;kHOM MOANOACE TNHXTOBHIX JIeCOB CHUKARTCH
KOJIYECTBO THLIBIE MUXTH 3a CYET MPHHOCA MLLIBIE Keipa I KyCTapHHKOBOIL
Oepeskn ¢ COCeTHIX IOJATOACOB. B IHXTOBO-KeIpOBBIX Jecax cyDaJ pIriii-
CKOTO T0MACA BAHIKEHO COEP/KAHNIE IBUIIBIIEI Keipa 3a cdeT MPUHOCA HbLIBIBL
KycTapunkoBoil Gepeari. CuoekTphl HeJPeBeCHON IBLIBILL M CHOP IOBEPXHO-
CTHBHIX TPOD MOYBHI TOPHOJECHOTO IMOSACA HEe AT IOJHOTO HpefcTaBIeHHA O
cocTaBe TPABSHOTO sPYCA: B3aBLINIEHHLM OKAa3BIBAETCA COHep:Kadme CIOP
NADOPOTHHKOB; IBLIBIA TPaB, B OCHOBHOM OHTOMOPHIBHEIX, Mpe/cTaBieHa
HEIIOJIHO.

Taxum o0pasoM, B COMKHYTHIX TOPHBEIX JECHBIX HacCaKJIeHHAX CIOpPOBO-
TMELIBIEBEe COeRTPH, GOPMUPYOMUEcs B HACTOsAIEe BPeMs B mouBe, 06pasosa-
HBEL B OCHOBHOM MECTHOH WRLIBMOI. OHM J0CTATOUYHO IPaBHJILHO OTPajKaloT
COCTAB JIPEBOCTOA.

B paitome GepesoBo-0CHHOBHIX JIECOB TpeAropuil COBpeMeHHELIE CIOPOBO-
THELIBIEBRE CIeKTPHI MCKA/KEHBI 33 CUeT OTCYTCTBUA IBLIBILI OCHHBI, He CO-
XpaHAMENCH B HCKOIAGMOM COCTOAHNIN; IIBLIBIIA XBOMHBIX — KeJpa, THXTHL I
emn #ABagercs oruactu samocHoii. CmerTpsl mpo6, 0TOOPAHHEIX ¢ MOBEPX-
HOCTH TIOYB OTKPHITHIX MecTooDHTaHHi — Cy0aIbIHICKHX BBICOKOTPaBHBIX
JIYTOB N BHEICOKOTOPHEIX TYHIpP,— cMemannse. [[pesecnas meLIbIla B HUX Ie-
JIMKOM 3aHOCHAS U OTPaskaeT COCTAB JIECHOH pPAaCTHTENLHOCTH BePXHEro IHX-
tToBOTO mojnoAca. HegpesecHas mnurbia MecTHAss M HpeJACTaBICHA Pas3iHd-
HEIMH BUJAMI CYGaIBIHHCKOTO BHCOKOTPABHA M BEICOKOTOPHOM TYHJPH.

AHanu3 COOPOBO-UHIIBIEBRIX JHAPAMM COBPEMEHHBEIX TII0YB CEeBepHOI0
criroHa Jamagmoro Casma MO3BOJAMI YCTAHOBHTL CMeHY (as pasBuTHA Jec-
HOr'O TMOKPOBA B PAasINYHbIX BePTHKAJIBHHX mosicax. Ha pmarpamMmax 1modYBeH-
HBIX Paspes3os pailona GepesoBO-0CHHOBHIX Jecos npenropuii (puc. 1, paspes 1)
BHIEAAIOTCA JBe (Ja3bl — HVKHAA, COOTBETCTBYOINAA 0omee IIIPOROMY
Pa3BUTII0 GEPe3oBHIX JeCOB, U BePXHss, OTPajKalOIas yBeJIWIeHne XBOMHBIX
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nopop B upearopbax. CmeHa sTux a3z CBHIETENbCTBYET O CMEIIEHHH I'DaHMILI
CMEITAHHEIX M MeJKOJHCTBeHHbHIX JIeCOB IIPeATOPHIl JecocTenn W HIKHETo
YepPHEBOT0 MOJMOACAa TOPHBIX JIECOB B HejaBHEM IPOILIOM.

@aza, COOTBETCTBYIOMIAA PACIIMPEHHI0 apeana 0epesoBLIX JeCOB B IOJOCe
Ipearopuii, IPOABIAETCA H Ha AMATPAMMAX, MOJyYeHHEIX JIA I0YB HUKHETO,
KeJIpOBOT0, HOIIOACA TOPHKIX TeMHOXBOMHEIX JIeCOB, HO 37IeCh OHA BEIpasjkeHa
meHee gerko (pme. 1, paspes 2).

CHopoBO-TEUIBIEBEe [UarPAMMEL II0YB CPEHero, KeJpoBO-IUXTOBOTO, IO/
mosica TOPHEIX JIECOB XapaKTePH3YIOTCA OTHOCUTENbHOH CTabMIBHOCTBIO pas-
BHTHA HBUIBIE Keapa, OAXTH H OepesH.

Ha pmarpamMmax BepXHero FOPHOJECHOTO MUXTOBOTO MOJHOACA IPOCIE; K-
BAETCA YepenoBaHMe IAXTOBEIX M KeApoBEHIX (a3 (puc. 2, paspes 3). Ha Gomun-
IIAHCTBE IIOJAYYeHHHX AHArpaMM 9eTKO BHpAKeHa HIKHAA gasa ¢ MOBHINICH-
HBIM COJIeP/KAHMeM TELIBIL THXTH H BePXHAA — ¢ abcomoTHEM mpeobiama-
HueM NHUIbIE Kexpa. C KempoBoil (asoil CBABAHO TAKIKe YBeJIHIEHHE COMep-
JKAHAA MBUIBIE BEPECKOBHX (IepHHKN, GPYCHUKH, POJO/IGHIPOHA 30JI0THCTO-
ro) M MBLIBIE KapIukoBod Gepesxm (pmc. 2, paspes 4). 970, HO-BHIUMOMY,
CBHIETEIBCTBYET 0 CMEHe BHICOKOTPABHO-IANOPOTHHKOBHX NAXTAPHAKOB Kejl-
POBHUKAMH UePHEYHO-0DYCHIYHO-PasHOTPABHO-3eIEHOMOIIHNIME ¥ 0 Ooxee
MEPOKOM PA3BATHE ePHAKOBHIX 3apoOCieil BB IPAHHUIEL Jeca.

Ha pmarpaMmax o498 BHICOKOUODHOW TYHADH II0 BCeMy paspesy Ipeod-
nmamaeT msUIbIA Kempa. 1o KomeGaHmO cofep:KaHUA IBLIBIH NUXTH H Kapin-
KOBO#l Gepeskd OHH XODOMO COIOCTABIAITICA C AHArpaMMaMi BEPXHEro
HOJIOMACA TOPHEIX JeCOB.

[IpoBefeHARe HCCISIOBAHAA NOKA3akd, UTO 3a BpeMs (OpPMEUpPOBAHMHA
COBPEMEHHHIX TOUB JECHOII IOKPOB ceBepHOro ckiaoma Jamamgmoro Casma mpe-
TepImes PAJ CYMECTEeHHBIX M3MeHeHHil. ITH H3MeHeHHsA CBOeoOpasHH B Kaik-
[OM M3 PACTHTEIBHEIX IMOACOB I OTPAKAITCA HA CIIOPOBO-TELIBIEBEIX HATPAM-
Max II0 KpaiiHeil Mepe ABYMA OCHOBHHIMH (asaMH.

[lepsas (asa—B MpPeAroOPHOIl JecocTenn W HpHIeraomiei K Hell HI/KHE
YacTH YepHeBOI0 MOJMOACA TOPHEIX JIeCOB —XapaKkTepuaonagach Gojee IIMpo-
KHM, 9eM B HACTOAMee BpeMA, pacmpocTpaHeHneM GepesoBhIX JIEeCOB, yBeamde-
HEeM DO JMCTBEHHBIX IOPOJ B COCTaBe TeMHOXBOHMHBIX JecoB. B Bepxmem
HOXmOACe B HTO BpeMA pPasBHBAINCH HPEHMYI[ECTBEHHO BHICOKOTPaBHO-IAIIO-
pOTHHROBHE mAXTApHAKH. IlMXTa, BEpOATHO, MOXHAMANACH BEINE, TeM Ceii-
gac, W MpPMHAMaIa GOIbIIee y4acTie B COCTaBe PEBOCTOA Y BeDPXHEH IpaHMILL
neca.

Bropas (asza XapaKkTepH30BAIACh CMeIIeHHeM T'paHAIL GepesoBO-0CHHO-
BHIX M 0epeaoBHIX JIECOB IpeAropuii B cropoHy MHHYCHHCKOH KOTIOBHHEI,
MOHMKeHNeM TPAHAN UepHeBOTo MOANOACA M IPOHHKHOBEHHEM TeMHOXBOII-
HHIX IOPOJ B COCTAB JUCTBEHHGIX JIeCOB IpPENrOpHil, a TaKKe YMEHBIIEHHEeM
poim Gepessl M OCHHS B lecax HILKHEro FOpHOTecHOro moxmosca. B Bepxmem
MOAmOsice MPOCIe;KABACTCA BO3PacTaHme POIH Kejpa, CMeHAa IHXTAPHAKOB
Ke[POBHUKAMH, pa3BUTHe ePHAKOBHIX 3apocieil Gepesknm KpPYTIOIHCTHOM
BHIIIe Tpammms Jeca. Ha BepXHeM mpegele JeCHOH PacTHTEIbHOCTH OCHOBHOI
TecooGpasyiomeil MOPOO B TedeHme BCETO BPEMEHH OCTABAICA Keap, M3Me-
HATACH JMIb TOABKO JOJSA yIaCTHHA IAXTH B CIOKeHHH DEJKONECHi U KPH-
BOJIECHIT. )

B cpeguem mopmosAce TOPHON TArd, TO-BHAUMOMY, B CHIY CYN[eCTBOBAHHA
3MeCh ONTMAIBHHX JJIf TeMHOXBOMHHX IODPOJ YCIOBHE B Tedenne oGemx
a3z peskux cMeH He HaBIIOANOCH.

B coBpemennyio $asy yBeImdmBaercs JecooGpasyomas poiab TeMHOXBOI-
HBIX TOPOJ] B TIPETOPHOMN YacTd, a B BepXHeM MOINoACe FOCIOACTBO TePeXouT
K Keapy. .

CMeHa yCTaHOBAeHHHX (as, OO HAMeMy MHEHHIO, IIPe[H0I0;KATeIbHO
npomsonria 600—800 mer maszax. H Takomy BSaKIUeHHI0 Mbl HOPHIIA HA
OCHOBAHMH JHTePATYPHBIX TAHHHX O CKOPOCTH «pOCTa» IIAKOPHBIX IIOYB
(Tepacumon, 1968) 1 paguoyriepogHIX JATHPOBOK, MOXYIeHHBIX A JECHBIX
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nous (Iepacumos, 1971), a Takke OPOBOJA AHANOTHIO C BO3PACTHEIMH OICH-
KaMi, IMeoIMuMIesa (Ha OCHOBAHEHM PAJHOYTIEPOAHEIX OIpe/eTeHni) B pabo-
Tax Bexanrena.

[Ipwannoit CMEHE DTHX (a3 HOBeMmeRd MCTOPHN JIeCOB 3anapporo Casma,
BEPOATHO, ABIAITCA BEKOBHe KolefaHHA KIAMATA B IOCIE/HEee THCATeperne.
Iy RoIeOAHNA NPUBEIN K M3MEHOHUIO COOTHOIIGHMIT KeJipa I MHXTHI, Pasini-
HEIX TI0 CBOMM 9KOJTOTHYECKAM O0CODEHHOCTAM J[PeBECHEIX IIOPOX, a TaK:mke K
CMeIeHn0 TPAaHII I0ACOB.

EamMarnaeckaMu KoleGaHnAMHA, 00YCIOBICHHHME CMEHOM IHKJIOB COJ-
HOUHON aRTHBHOCTH, OOBACHAIT AHHAMHKY J1eco0o0pa3oBaTelbHAIX IIPOIECCOB
(Kpsitos, Tamammes, 1970). Pesyirbrats Hammx MCCJIeOBAHMIT COTIACYIOTCH
¢ BHIBOMAMHI BTHX ABTOPOB 0 PACHIMDEHHM apeasa TeMHOXBOHHEIX TIODOI.

SPORE-POLLEN SPECTRA OF FOREST SOILS
OF WESTERN SAYAN MOUNTAINS
A ND THE RECENT HISTORY OF THE PRESENT FORESTS

V. D. NATSCHOKIN |, L. N. SAVINA

Forest Institute,
Krasnovarsk, USSR

The spore-pollen analysis of forest soils shows secular succession in some forest types.
In the upper zone of the mountain forests the fir-forests has antedated present Pinus
(cembra) sibirica forests. In the lower zone of the mountain forests you may see recent
displacement of the boundary between birch-aspen forests of the foothills foreststeppe and
the mountain dark conifers.

MCTOPHA JECOB HOKHON SBEHKIN
O JIAHHBIM CIIOPOBO-IBIIBITEBOTO AHAJIN3A
TOP®AHBIX 3AJEREN '

T. K. KYTA®BEBA

MHCTUTYT J1eca U JApeBecHHbl,
KpacHoApck, CCCP

Ypeno m3ydeHHBIX Paspe3os TOPPAHMKOB raesxmoit sount Cpepueit Cmbupn
peanaunteabro (IIpapaenro, Tomeiiko, 1969; Memxosa, 1971). Hayuenme
CIOPOBO-THIIBIEBHX cmexTpos 15 paspeson TOPHAHAKOB 107KHOIT IaCTH JBEH-
wun (messpypedse [logrameHHOM 1 Hmxueit Tyaryexn u goanas p. Enucei
B paiione bBaxrta — Bepxue-lIuBatckoe) MO3BONIIO HAM YCTAHOBUTH HOCTE-
JOBATeJIBHOCTh CMOH DPACTHTEABHOTO TOKPOBA ITHX TepPUTOPHIL B TeueHHE
rOJIOTEeHA.

PaccMOTpPHM Pe3yJIbTaTH MAlMHOMOTIICCKOTO NBYHEHHA ABYX naunboiee
WHTEDECHHIX Pa3pesoB TOPPAHHKOB paitona. Hanboxee mommsiil paspes TOp-
QsHoi 3amesKu GBI BCKPHIT B paione [UIOCKOB YT PHCTOr0 BEYHOMEP3IOTHOTO
TopAHNKA, PACIOI0KEHHOTO HA MEIypetibe HMonaxamenmoit 1 Hmxmeit
Tynryckn Ha mpaBom Gepery p. UyHum B paitone daxropun Crpenxa-Hyma.
Byrps 37ech mMe0T OKPYTayo popmy, AuaMerp 2—10 m u BEICOTY OTHOCH-
renpno Modakme 0,5—1,5 m. Ha Gyrpax BCTpedaloTCA eJHHHIHLIE [OPEBBA
JMCTBEHHAMB JaypeKoil W Gepeasl MyMIHCTOI.

Bepxnuit IATHCAHTHMET POBEI TOPHB0HT PHIXJLI, Gyporo msera W Ipej-
crapien orMepumvi cdarmossivm mxamu. Ha ray6uee 0,00—0,25 w pacmo-
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o€ caabopasio;kuBmuiics (co ciaegamm noskapa) carHoBbii Toph. Husxe
ero o ray6unn 1,65 w pacmososken noBonbHO 01HO06Da3HEI CBETIO-KOPHY-
Hnepplii crabopasnosnsmmiicss  topd. Jlaxee (ray6mma 1,65—4,12 M) pac-
IOTAraeTCsA TOPUBOHT MIAOTHOLO CHIBHOPA3/I0KUBIIEr0Cs Topda ¢ ocTaTKAMI
npesecunnl. Hmwe (4,12—4,30 x) sameraer npugonuwii cuiabmo MHHEpaJIi-
30BAHHBIL CJI0{ Topda, MOACTHIAEMBIH CePHM CYLINHKOM.

AHalnns CHOpPOBO-IHIIBIEBOI HATPAMMBI JJAHHOTO paspesa (puc. 1) nos-
BOJIAT BRUIGNIATH O (as pasBUTHA PACTHTENBLHOCTH paiioHa 3a BpeMms obpa-
30BAHHA TOPQOAHON 3alIeKI. :

Ilepeyio ma HuX MBI HazwBaeM (asoii Gepe30BO-THCTBEHHHYHEIX PEIKOJIe-
CHil M ePHMKOBBIX 3apocieii. JTOMY BPeMEHH COOTBETCTBYIOT CHeKTPH Tpoh
IPHJIOHHBIX CJI0EB 3aIe/M ¢ BHICOKHM COJI@P/AaHNeM ILUIBIb Gepessl, cpejn
KOTOPOIl MHOI0 KyCTAPHHKOBBIX I JIPeBOBHIHEIX BHJIOB L.

Heobxoammo otveruts, uT0 BeegcTBHe MIOXOM COXPAHAEGMOCTH B HCKO-
TAEMOM COCTOAHUIL 1 He3HATHTEIHLHON JeTY4ecTH IBUIBIL JTHCTBEHHUIB 1PO-
HedT ee B CHeRTPAX CHIIBHO BaHU;KEH M COBEPUICHHO He 0TPakaeT IeHCTBITe bh-
HOIl MCTOPMM JIMCTBEHHNYHGLIX IecoB. Tak, B IOBEPXHOCTHOH Tpofe paspesa
UBIJIbIA JTHCTBEHHUIE OTMEYAeTCA EeJMHHTHO, XOTs Ha J0TI0 5TOi mOpPOJH
npuxoputes 49% mecoB DBeHKMICKOH UPOBMHIAM. DTa 0COGEHHOCTH IHLIL-
Bl THCTBEHHHUIM YYHTRIBATACH HAMH DM HHTEPHPETAI[HH NBUIBIEBHIX THA-
rpamu.

OcHoBHOE KOMIICCTBO MELIBIH Gepess B HPOCMOTPEHHBIX 06pasrax fABJIfA-
ercs neGopPMUPOBAHHEIM, 10 BCell BHANMOCTH, BCJIENCTBIe TUOPHIN3AIIH.
Tak kak rubpugmsannsa ocobemno xapakrepua 1A Gepes ua cermum Fruti-
cosae (Kynpusmosa, 1965), mostomy mui Beio neOPMUPOBAHAYI0 HBUIBIY B
06pasnax cunraeM KycTapHnKoBoii. OGmime KycTapHUKOBHX 6epes cBugeTeNnL-
CTBYeT O XOJIOJHOM KJIMMaTe NEepBOil gasmr.

Bropas ¢asa — amcTBenHNYHO-eIOBHIX JlecOB — COOTBETCTBYET MepHOY
UHTEeHCHBHOTO Topdonaronmenns (rayéuna 2,0—4,0 #). Boaemoe womn-
YECTBO IBLIBIBL €11 BO BTOPOl (hase CBHIETENBCTBYET 0 HEKOTOPOM MOTeIJIe-
HIW I YBIQ;RHEHUI KIMMATa 10 CPaBHeHUIo ¢ Ipeabymeii dasoii.

Tperpa ¢asza — enoBo-ITHCTBEHHHUHBIX PenKoIecnii — oTMeYeHa COKpale-
HHEM TeMHOXBOMHBIX  @JIOBLIX JIeCOB, YBEJMYEHHEM ePHUKOBHIX 3apociei,
9T0, BEPOATHO, YKa3hBaeT Ha HEKOTOPOE IOXO0JOJaHHE KINMATA.

Hersepras dasza — e0BO-IMCTBeHHUIHBIX JeCOB, TJi¢ BHOBb YBEJHNYNBAET-
CA IOMUICCTBO MLUIBIBL €/TH, & TaKyKe BO3PACTAT KOJMYECTBO IBLIBIL COCHHL.

HacTiunoe BoccTaHoBIIeHHE €TOBHIX TECOB OTBEUALT IepHOAy HOBOTO CMAT-
YeHHUA KJIUMara.

Ilaras (asa — COCHOBO-TMCTBEHHIYHBIX JI€COR — OTMEUEHA BHAUNTENh-
HBIM PacupocTpAHEHHeM COCHEL M CORpalleHHeM eJIbHHKOB, YTO TOBOPHT 00
YBeJIHYeHNN KOHTHHEHTAJIBHOCTH KJIMMATA.

ABCoOTHEI BO3PACT JPEBECHHBI, B3ATOMH © rayonan 2,43 m, okazamics
pasen 6430 4= 65 mer. Corxacmo sToif jaTe BTOpas MONOBHHA JHCTBEHHNTHO-
@JIOBHIX JIECOB OTHOCHTCSA K ATAAHTHIECKOMY MEPHONY TOJOIeHA.

Bropoit mcemenmopanmniit mamm paspes romomemoBoro TophpAHAKA pacmo-
JoikeH Ha Mesaypeuse Emmces m Baxtu. IlnuremeBas gmarpamma paspesa
(pue. 2) mosBoxsier HaMeTHTH weTHIpe $aser passuTHA pacTHTEXBHOCTH B TO-
JOTeHe.

ITeproit ¢ase coorsercTByIOT CHEKTPHl € MaKCHMaJBHBIM COXEP/KaHIeM
UBUIBIEL e, Gepessl, JucTBenHnns (raybmaa 2,0—2,25 x). OgeBusno, Ha 9TOM
aTame OCHOBHOH (OH JeCHON PacTHTeTBHOCTH COCTABIAIN eJI0BHe JHeca. Vui-
THIBAs 3HAUYUTENBHYID TPeO0BATENBHOCTh ©TH K II0YBEHHO-KANMATHICCKHM
YCTOBHAM, MOYRHO IIPE/IOIOAKNTD, 9TO KINMAT HA JAHHOM BTate GBI J0BOJIBHO
TeIIBIM H BJIAAHEIM.

1 Cpemt mBLIBIED Gepeskl BHIENAMICH TPH CEKIMNN: Albae, Fruticosae, Nanae. 3naun-
TENBHAA HACTh UBLIBIEL GEPe3sl 0CTAJACh He ONPEeeNeHHON [0 CeRIUI.
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Puc. 1. Iemmenesas gmarpamva ToPdannka Ha npasom Gepery TyHu

1 — MHHEpPAJLHBIT TPYHT, 2 — MEpPexoHblil TOPU3OHT — CHIIBHO MUHEPAIH30BAHHEIE TOPD,
pasnousmuiica topd; 5 — ropeqslilt ropu3oHT, 6 — 0YEC, 7 — CHOPHl ILIAYHOBBIX M IATOPOTHHKOBBIX,
UBLIBLA; 10 — BepeckoBnle; 11 — pasHOTPaBbe, 12 — MOJBIHb, 13 — OCOKOBBIE, [4 — ILIAYHBI; 15 — XBou;, 16 — oOpaser; na G4

3 — CHIIbHOpasiomuBLIMiica Topd; 4 — cnabo-
8 — MbUILLIA TPAaB; 9 — [peBecHAA
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Pue. 2. [buibliesas jguarpamva  ToPdAHNEA Ha HIPaBoM Gepery bBaxThi

Yesgopuple ofoaHadnenus Te ke, 4yTo M Ha puc. 1



Bropoit pase coorBercTByior cnextpsl (rayouaa 1,5—2,0 x) ¢ Bricokum co-
IepyKaHmeM IEUIBIE KYCTaPHAKOBOW 0epessl M He3HAIHTeIHHBIM KOJHIECTBOM
OB .

PacupocTpanenue pPefKOCTORHKIX eJ0BO-THCTBEHHMTHEIX I€COB ¢ @PHIKOBEI-
MH 3apOCIAME OTPakaer, M0 BCell BUIHMOCTH, HOBOe H3MEHOHHe KIMMAaTa OT
OTHOCHTEIBHOTO MOTeNJIeHHS K MOXO0IOJAHHIO.

B rperseit dase (rayéura 0,8—1,5 x) pesko BodpacTaeT KOIAIECTBO MBLIb-
1Ll COCHBI, Ke/IPa H YMEHBIIAeTCA COMePIKAHIe IFUIBIE KYCTapHUKOBO Gepess.

dra $asa — COCHOBO-IMCTBEHHHIHHIX J€COB C IPHMEChI0 Kegpa H eIl —
0TpasKaeT HEKOTOPOe IOTemIeHHe KIMMaTa.

Yersepras — cospemennas ¢asa (raybmna 0,15—0,8 m) — xapaxTepusy-
erca GONBIIAM KONHIECTBOM NELIBIL COCHBL, Keapa. llpomenT mmabms esm
coxpamaercsa. Tar Kax B HacTosAMee BpeMs JINCTBEHHAIA B N3yIaeMoM paiioHe
3aHMMaeT JI0BOJABHO BHAYMTEJIbHEE IUIOM[agH, TO, HECMOTPA HA OTCYTCTBHE
OBUTBIE JACTBEHHAIE B 9eTBEPTOM (ase, Mb HA3BIBAEM ee KeJPOBO-INCTBeH-
HIIHO-COCHOBOH.

Panmoyraepoiuslii Bo3pacT JpeBecHHLl, B3AToM B ocHoBaHmM TopdaHuKa,
onpepenen B 7150+150 xer, a Topa, B3saToro Ha rpanune ciaabo- I CHILHOpa3-
aosxusmerocsa,— B 95040 ner.

Onmpasck Ha MOJXYYIEHHH® AAThl, MOKHO KOHCTATHPOBATH, 4T0 Topdoobpa-
30BaHMe B paifoHe MCCAeMoBAHHA Hadadochk rae-to okoxo 7000 xer Tomy Haszaju.
IdroMy BpeMeH:m oTBedaer (asa HAMBEICIIEr0 PACIIBETA TEMHOXBOWHHIX €JI0BBIX
JIeCOB, PA3BUBABIIAXCSA B YCIOBHAX CPABHUTEIBHO TEINIOTO M BIAMKHOTO
KJIIMara.

ITH IaEHBE X0POINO coriacyores ¢ mpexcrasiennavu H. B, Kung (1969),
yrasmuBaomeir mnaa tepputopum Cpeppei Cubupm Halwmdne KIMMaTHIECKOTO
ontmmyMa roiomena B muTtepsaize 8500—4500 mer.

THE HISTORY OF FORESTS
IN THE SOUTHERN PART OF EVENKIA AS REVEALED
BY THE SPORE-POLLEN ANALYSIS OF PEAT DEPOSITS

T. K. EUTAFIEVA

Forest Institute,
Krasnoyarsk, USSR

Study of spore-pollen spectra for 15 sectionsof perennially frozen peat-bogs in the
southern part of Evenkia (the Podkamennaya Tunguska—Nizhnaya Tunguska interfluve
and the Enisei river valley in the region of villages Bakhta and Verkhneye Imbatskoye)
led to the establishment of the sequence of changes in vegetational cover during the Holo-
cene. Five phases have been recognized for the above-mentioned interfluve: sparse larch
and birch forests; larch-spruce forests; sparse spruce and larch forests; pine-spruce-larch
forests; and pine and larch and pine forests (recent phase).

In the Enisei river region, three developmental phases have been recognized: curlew-
berry (Empetrum) brushwood and thin spruce-larch forests, pine and larch forests with pre-
sence of spruce and cedar; and pine-larch-birch forests with an admixture of cedar and
spruce (recent phase).

Analysis of spore-pollen spectra enables to suggest boundaries of the climatic opti-
mum for the Middle Holocene. Some of the boundaries of the phases separated on the
basis of spore-pollen evidence, have been dated by the radiocarbon method.



POLLEN ANALYSIS OF THE SEDIMENTS
OF THE GREAT LAKES OF NORTH AMERICA

J. H. MC ANDREWS

Department of Geology, Royal Ontaric Museum,
Toronto, Canada

In eastern North America the Laurentide ice sheet of Late-Wisconsin time
began to retreat about 17 000 years ago. By 14 500 years ago lakes were
formed in the basins of the modern Great Lakes. In these late glacial lakes
melt waters deposited thick sediments of silt and clay, some of which are
varied. By 10 600 years ago the glacier had retreated north of the basins
of Lake Ontario, Erie and Huron (fig. 1). The sedimentation rate of these
postglacial lakes decreased, and clay with a relatively greater content of
organic matter began to accumulate.

Prest (1970) reviewed the complex series of lake stages related to chan-
ging water levels caused by the opening and closing of drainage outlets.
The functioning of various outlets is largely related to local ice movements
and the differential isostatic rebound of the land. Low water level phases
are recorded in the sediment by sand and peat horizons.

Fossil pollen studies in eastern North America are usually done on peat
and sediments of small lakes (Cushing, 1965). Early workers on Great Lakes
sediments reported relatively sparse pollen of variable preservation (Benning-
hoff and Read, 1956; Anderson, Terasmae, 1966). Two pollen diagram from
Lake Erie (Lewis et al., 1966) display pollen zones that correlate with those
of nearby small lakes. They show a late-glacial Picea zone that is succeeded
at a horizon, carbon-14 dated at 10,200 years ago, by a postglacial Pinus
zone. Most of the later postglacial is dominated by Quercus, but the Ambrosia
zone within historical time is absent from the tops of the cores.

Lake Ontario. Most of my studies (McAndrews, 1971 manuscript) are fo-
cused on Lake Ontario. The work was largely done in co-operation with the
Canada Centre for Inland Waters and sponsored by the Geological Survey
of Canada.

Samples of the upper centimeter of sediment were collected at stations
forming a grid pattern having an interval of 16 km. Ninety-one samples were
examined and 80 samples were rich enough for percentage calculations based
on 100 tree pollen. The pollen concentration, expressed as grains per g of dry
sediment, was determined for 50 samples using the exotic pollen method of
Benninghoff (1962).

A total of 69 taxa were identified, but only Pinus, Quercus, Ambrosia,
Gramineae and Chenopodiineae occurred in every sample. Concentrations
range up to 240,000 grains per g. Silt and clay sediments generally contain
more than 50,000 grains per g and sands less than 50,000.

The percentage values generally reflect the regional vegetation (fig. 1)
and also the vegetation of the basins of rivers which drain into the lake. Pinus
is highest along the north shore adjacent to Pinus-dominated conifer-hardwood
forest. The main river entering the lake, the Niagara River from Lake Erie,
drains a region of agriculture and Quercus-dominated deciduous forest. Of-
fshore from the Niagara River the sediments are not only rich in Quercus
pollen, but also have abundant pollen of the weedy Ambrosia and Gramineae.
Pollen types with lesser values and more general distribution include Betula,
Cupressineae, Acer, Ulmus and 7'suga. Fagus is less than 1%. Picea is loca-
lized where Picea-rich late-glacial sediments are being eroded by lake cur-
rents and also where the Black River,which drains a high elevation Picea
forest, discharges into the lake.

Surface samples were studied from a transect of 10 small lakes from the
deciduous forest south of Lake Ontario northward into the conifer-hardwood
forest. They more closely reflect the local forest regions than does Lake Onta-
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rio, which is located in both regions.
However, Lake Ontario has generally
higher percentages of Pinus, Quercus,
Ambrosia and indeterminable types,
while the small lakes have more Tsuga,
Ulmus and Fagus. This difference may
be due to either selective pollen trans-
port or differential destruction.

A pollen diagram (fig. 2) was made
from a 14 m long core taken from near
the center of Lake Ontario where the
water was 189 m deep. Geophysical
studies suggest that the sediment is
22 m thick. The sediment below 5 m is
a silty clay and contains the late-

e atarlo
bﬂ"‘ ®.

g]amal Picea PZOIIB. -III t}?e Clay E:’edl- Fis. 1. Map of the three eastern Great Lakes
ment above 5 m Picea is essentially ghowing vegdetation regions and coring sites
absent and the postglacial pollen zo-

nes are dominated by varying percen-

tages of Pinus, Quercus, Acer and Tsuga. There is no Ambrosia zone at the
top of the core, but another core taken under more controlled conditions
shows that this zone begins at a depth of 18 cm.

Van Nostrand Lake. This small lake is located 40 km north of Lake Ontario,
just north of the southern boundary of the conifer-hardwood forest near To-
ronto. It has a surface area of 2 ha. The organic sediment was cored to the
underlying till, and the 10 m long core was used for pollen analysis and carbon-
14 dating (fig. 3). Eight zones are present with the ubiquitous Ambrosia
zone at the top. The lower 50 ¢m is an organic silt containing the lateglacial
Picea zone. This is followed by zone 2 which is dominated by Pinus banksiana/
/resinosa type and small percentages of other boreal genera such as Abies,
Lariz and Populus. This zone could not be distinguished in Lake Ontario
because poor preservation prevented species identification of Pinus. The
decline of these genera and the rise of temperate forest species such as Pinus
strobus, Fagus and Tsuga is dated at 9,750 - 135 (I—5786) years ago. As
previously suggested in the comparison of the surface samples of Lake Onta-
rio with these of small lakes, the Van Nostrand diagram compared with
the diagram from Lake Ontario shows generally less Pinus and Quercus but
higher percentages of Fagus and Tsuga. Both diagrams show a mid-post-
glacial Tsuga minimum which begins at Van Nostrand at 5,7104-135 (I—
5785) years ago. Both diagrams have an increase in Pinus a few cm below the
Ambrosia zone boundary. Preliminary pollen analysis of a nearby lake having
varved sediment indicates that the Pinus rise occurred in the late 17th century
A. D., and that the Ambrosia zone began in the mid-19th century, the time
of forest clearance.

Lake Erie. A pollen diagram (not shown) was made from a 4 m long core
collected from a depth of 11 m in the Pelee Basin near the northwestern shore.
The stratigraphy is described by Lewis (1969). The lowermost 50 em is a
complex of silt, sand and peat and contains the Picea zone. The complex is
carbon-14 dated at 12,650 and 11,140 years ago and represents low water
levels during late glacial time. The overlying clay and silt was deposited in
deeper water and contains four postglacial pollen zones dominated by Quercus,
Pinus, Frazinus, Carya, Acer and Fagus. The importance of deciduous tree
pollen relative to the Lake Ontario diagram reflects the position of Lake Erie
within the deciduous forest.

At a depth of 160 cm dated at 5,750 years ago the sediment changes from a
clay to a coarser clayey silt. Above this contact are peaks of Picea, the aquatic
shrubs Saliz and Cephalanthus as well as Gramineae, Chenopodiineae, Dryop-
teris-type and Cyperaceae. Geological evidence indicates rising water levels
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Fig. 2. Percentage pollen diagram Lake Ontario. The broken line shows a five times exaggeration in
the pollen percentage

at this time caused by the discharge of Lake Huron southward into Lake Erie
(Lewis, 1969). The northern outlet of Lake Huron was abandoned due to isos-
tatic rebound. Thus the source of these pollen types is attributed to erosion
and redeposition from older sediment, Picea from lateglacial sediment and
the aquatics from postglacial marsh deposits.

The Ambrosia zone is present in the upper 20 cm.

Lake Huron (Georgian Bay). Three pollen diagrams (not shown) were
prepared from within 10 km of the northeast tip of the Bruce Peninsula. The
longest core is 780 cm long and was collected beneath 89 m of water. The upper
20 cm is postglacial sand. Below this is clay containing the lateglacial Picea
zone. Below 4 m the sediment has varve-like laminations containing abun-
dant Populus pollen.

The second core is 110 ¢cm and was collected beneath 96 m of water. The
upper 40 cm is postglacial sand with the lower part of the core consisting of
silt and containing the Picea zone. In the lower part of the sand, but within
the uppermost Picea zone is a 1 cm thick peat layer that contains seeds of
aquatic plants such as Najas flexilis and Scirpus. A carbon-14 date on a simi-
lar peat horizon collected nearby suggests that this period of low water occur-
red between 9,000 and 10,000 years ago.

The third core of sand and silt was collected beneath 56 m of water. It is
130 c¢m long but did not penetrate into the Picea zone. The pollen diagram
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from this core is dominated by Pinus, and like the second core it contains
the Ambrosia zone only in the uppermost 1 cm.

Taken together, the stratigraphy of these cores indicates rapid sedimenta-
tion during Lateglacial time when glacier ice blocked an eastern outlet.
With further glacier retreat, a low-level outlet was uncovered, and the water
level dropped to at least 90 m below its present level and shallow water peat
and sand were deposited. Subsequently, water levels rose during postglacial
time due to isostatic rebound at the eastern outlet, resulting in southward
discharge into Lake Erie about 5,700 years ago.

Summary. The Great Lakes began to form about 14,500 years ago with the
retreat of glacial ice. Lake levels were primarily controlled by changing out-
let elevations related to ice dams and isostatic rebound. Sediments of the
Great Lakes contain pollen assemblages similar enough to the traditionally
studied assemblages of small lakes to make stratigraphic correlations. Dif-
ferences in contemporaneous assemblages from Great Lakes and small lakes
are related to vegetation of the source region, mode of transport and recycling
of older sediments. Pollen diagrams contribute to the history of the Great
Lakes by providing information on the chronology and environment of sedi-
mentation.

NBLIBIIEBOA AHAJIN3 OTJIOMKEHUN
BEJINKNX O3EP CEBEPHOI AMEPHKMN

Ik, MAK DHIPIOC

Teosormuecknit ormesn, Koposesckuil Myaeit,
TopouTo, Kanama

Mopmuposanne Bernxnx Ozep nadanock npn oTeryiaenmn qeganka 14 000 ger masan.
VpoBens 03ep H3MEHAJCHA B CBAH ¢ N3MEHEHIAMI BEICOTH CTOKOB, CBA3AHHBIMIL ¢ JIeHIKO-
BBIM HOJHOPY#KMBAHHEM H Pa3JIMYHEIMII H30CTATITIECKIMI ABJTeanaMi. BHUI MpoBejes 1s1Ih-
IeBOil aHAMN3 0CAAKOB, 0DHAKAIOMNXCH HA BO3BHIMIEHHOCTAX, B JOHHBIX KOJOHKAX JT T6-
BepxXHOCTHEX mpodax. CTaHJAaPTHEE AITATPAMMBL COIOCTABIIENEI € AT PAMMAMIT MEJIKIIX 03ep,
maTnpopanabMi no G4,

Mo cpaBueHHI0 ¢ OCAJKAMI OJM3JIEKANIX HeOOJLIIINX 03ep, MIHePAbHbe OCaLKI
Bemmsux Oazep OejHee NBUIBIOIT, COXPAHHOCTL €e XyyKe, a COOTHOIIEHUE THIOB IbIIbIL
HCKAeHo, 9T0 CBA3AH0 ¢ MPEHNMYIIECTBEHHO PeYHBIM TPAHCIIOPTOM IBLIBIBI, B OTIMIHE OT
MEJKITX 03ep, KyJia Iipeof/Iaialonias YacTh HEUIbIE onagaeT ¢ Bo3ayxa. [lamnonornieckne
TAaHObEe CBHAETOALCTBYIOT O CYIIECTBOBAHIII B IIPOULIOM CTafnil ¢ HH3KIM YDPOBHEM 03ep,
a TaK/Ke I03BOJAIT OMPEIeJITh CKOPOCTh HAKOIJIEHIIA 0CAKOB II IIpeJmoJaraembie 1MeTod=
HITKII MaTepiaJga, 3a cueT KoToporo oun GopMiupoBaiich.

MAJEOTEOTPA®ITA ME3OJIITA
1 HEOJIUTA EBPOIIBI
0 MAJIMHOJOT'MTYECKUM JIAHHBIM

1. M. JTOJIVXAHOB

Jlennurpajckoe oraenenue Muaeruryra apxeojgorun AH,
Jlenunrpag, CCCP

Baskaoe MecTo B HalHHOIOTHIGCKHIX HMCCJOBAHUAX 3aHUMAET H3yUeHHe
apXeoJd0rHYecKUX MaMATHHROB: 9TO M3ydeHnue II03BOJIsieT BOCCTAHOBHTH HaJeo-
reorpafuueckme yCJAOBHsA, 3HAYeHHE KOTOPHIX HAa PAHHHUX CTajUAX DPasBHTISA
geloBeuecTBa OBLI0 YPE3BHUARHO 0OJIBITHM.

Baskmeitmmii mameoreorpadmueckuit pyGesr, COBHAJAIONIHII ¢ IpaHHIleld
MEJK/TY TO3/HEeIHIKOBBIM I IIoCHeleHEKOBEIM Bpevenem (Xoruncknit, 1969),
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0Kazaj OrPOMHO® BIMAHEE HA PA3BATHE [OMCTOPHIECKAX KYIBTYD. ITepecTpoii-
ka masneonaanmadToB, MPOUCHIeIas B 5T0 BPEMA (11000—10 000 et mazan) Ha
TeppuTopun EBpoms, 00yCl0BHIA IEPeX0] HO3HENATeoMITHTCCRAX KyJIBTYP
B Me30JTHTHIECKHE.

Hambomee paHEHe Me30oIUTHIECKHe MaMATHHKE EBDOTE [aTHPYIOTCA Ipe-
fopealbHBIM H GOpPeaTbHHIM BPEMeHEeM.

CoIOCTABIeHMEe NAIMHOIOTHICCKAX M aPXe0IOTHICCKUX IAHHBIX MO3BOJIACT
HafiTH oOIpejeNeHHEe 3aKOHOMEPHOCTH B DACIPE[eNCHII Me30NHTIIeCRIX
KYIBTYD.

Ha6monenna B. T'pamma (Gramsch, 1971) mossomstor cjenaTs 3arJiote-
HEe 0 TOM, UTO ME30JHTHYeCKHe MHAYCTPHH, XapaKTePH3YIOMUecsH HaIWTHEM
KPYIHHIX PyOAMMX 0PYAMI THIOA MHKA X TPAHITE (marmemoce, xydemnse, ryjieno)
B GopeaqbHOM IepHojie ¥ Hauaile aTIaHTHIeCKOro MePHo/A OKa3BIBATOTCS IPH-
ypoUeHHEIME K JampmadraMm, 3aHATHM IPEHMYI[ECTBEHHO coCHOBO-0epe3oBhI-
MU JlecaMu ¢ IPEMeCHI0 IIPOKOIHCTBEHHHX HOPO/ M OJAbXH. IMamaATEHERT MH-
KPOMHTHICCKOH I'PYIIIHL X aapreprep (6es pyOamux opyjmii) pacipocTpaHeHsl
ma mecuansx mousax cesepa OPI', rme pamo HaYMHAETCHA PacIpoCTPaHeHHe
CBETIHX NIHPOKOIHCTBEHHEIX JIeCOB.

3aunTeqbHBIe MPOCTPAHCTBA COBEPO-3amaja, MeHTPa i CeBepo-BOCTOKA €B=
poneiicroit sactm CCCP, samaTHe B npeGopeanbioe H GopeajibHOe BPeMA Ipe-
AMYIECTBeHHO (GepesoBHIMA W COCHOBHIMH JIeCAaMil, BXOJAT B apean pacmpocT-
paHeHHs Me30JATHIeCKEX HEAYCTPAR ¢ KPYIHBIMH PYOAMAMA M KOCTAHEIMH
opynmsavu. MesoluTHIECKHE NAMATHUKM, IPHYPOTICHHLE K o3epHBIM HIH Go-
JTOTHEIM KOTTOBHHAM, COXPAHAKTCA I B HEPBOil MOTOBHHe ATIAHTHICCKOTO M6
puora.

[aTmHOIOTAIeCKAEe CIeKTPH, IOIyIeHHHE H3 KYIBTYPHLIX CJI0€B Me-
30HTHICCKEX CTOSHOK, COOTBETCTBYIOT COCHOBBIM JIECAM C BRICOKIM CONEPIRA-
mmem oabxu (Oca, Bocrounas Jlarsus: Honyxauos, JleBkoBCcKasf, 1971) nam
Gepesoso-cocuoBrM aecam (Beperneeso 111, fApocasckas obmacts: Hedmranr
u ap., 1969).

[Ipr6ausuTe/bHO B TO iK€ BPeMA HA 1ore espomeiickoit wactm CCCP dopmm-
PYIOTCS M@30IMTHIECKHE KYIBTYPHI, XapaKTepuayomMuecs IMApOKAM ymoTpe6-
JleHEeM MEKPOJATHIECKHX OPY/Hil H 0TCYTCTBHEM py6samux opymmit. Croposo-
IBTBI@BHIT aHaJH3 Me30JATHIECKHAX CTOAHOK Ha KepuenckoM moIyocTpoBe B
Kpumy (Ilamkesmd, 1968) mosBoqma yCTaHOBUTD, 11O B 9T0 BpeMs TaM ORIA
pACIpPOCTPAHEHBI CTEHH C HECKOILKO GoIBIIAM, YeM ceiidac, ygacTHeM pasHo-
TpaBHBIX COOOIIECTB.

[lameoreorpadmaecKkuil C/IBUT, IPOUCIIENIINN HA TPAHALE mieiicTomeHa H
PONOTeHA B IIPeAr0PbAX 3arpoca— BETECHEHHE PACTHTEbHOCTH HepHTAANHEATb-
HOTO THIA y00BO-PHCTAIIKOBOH caBaHHO, — BO MHOTOM 00yCa0BHI MOABIEGHAR
B 9TOM paiioHe 5IeMEeHTOB IPOH3BOJIAMEr0 xo3aiicTBa (CKOTOBONCTBA, 3eMIIee-
ams) 11 000—10 000 mer Tomy Ha3ax (Wright, 1968).

PacupocTpanenie Xo3siictba IPOM3BOJAMEro THNA HA pasumuax Ilepes-
meit Asunm 1 EBpomsl TPOoMCXOUI0 1O/ BIRAHAEM COIMANbHO-HCTOPAISCKHX H
npupognnx Gaxrtopos. Ilammmomormieckne IAHHHIE m03BOIAIOT ¢ GONBIIOL
CTellenbl0 TOCTOBEPHOCTH MOJIeIHPOBATE ITOT MPOIECC.

PacupocTpaHenne IPOA3BOJIAIET0 XoaaiicTBa Ha Ioro-soctoxe EBpons (Ha
BankancKoM I0IYyOCTPOBe H B CeBepo-3amajHOM [IpmaepHOMOPEE) IPOH3OTLIO
8000—7000 et Tomy Hasax. K oToMy BpeMeHH JOJMHE KPYIHHX PeK H BOJO-
pasjienbHbe PABHIHBL 9TOTO PErHoHa GLUIM IMOKPHITH MHEPOKONACTBOHHEIME Je-
cavm (Higgs et al., 1967; Wijmstra, 1969; Boscaiu, 1971).

B mepByio IOIOBHHY aTIaHTHIECKOTO IepHofa (7000—6000 mer TomMy Ha-
3aj) HA JIECCOBEIX PABHHHAX M HA MOPEHHBLIX nagmmadrax Llenrpanbroit I 3a-
najHoit EBPOIE PacmpocTPaHAITCA MOCETIeHIA CKOTOBOICCKO-BeMIIe/[eTAbIec-
Kol KyJAbTYpH JIHHENHO-TEHTOTHOH KepaMuKH, Kax cienyer m3 HAJHHOJIOTH-
wecknx mecaemosammit (Gramsch, 1971; Rybnit¢kova, Rybnicek, 1971), obuac-
TH PacHpOCTPAHEHHS HTUX MoCelenuii HAXOMUIHCH B apeaje pacmpoCTPaHeHHA
CMeIlanHHX IMHPOKOJIACTBeHHEIX JIECOB.
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Bo Bropyto mososmny armamtmueckoro mepmoga na paBHmHax CesepHoll 1
Bocrounoit EBpontt pacnpocTpansiores mocelenms «1ecHOro» HeosnTa (kepa-
MHYECKHE KYJIBTYPEHI ¢ X03AHCTBOM NPHCBOAIIIEr0 THIA; 0XOTOH M PHIOOIOB-
CTBOM). JTH NPOCTPAHCTBA GBLUIM B TO BPEMS 3aHATH COCHOBBLIMI I GepesoBbivMIT
JeCAMM CO 3HAYHTENBHBIM Y4acTHeM UHPOKOIMCTBEHHBIX MoPo 1 0abxu. Jlan-
Hble paJuOyTLIepPOJHOT0 [aTHPOBAHHA PAHHEHEOJHTHICCKHX NAMATHHKOR B
Bocrounoii llpuGantuke (Oca), B Benopyccun (3anenne) u B HEeHTPANTBHBIX paii-
onax PCOCP (Msanosckoe 111, Bepenmeeso, 3apeune), obHapymuBaioT 6an3-
kil Bospacr: 6000—5500 ser tomy Haszan.

Hpapnessie cmekTpr, modydennbie U3 PAHHEHEOIMTHICCKOTO CI0H TAMAT
unka (Oca, Bocrounas Jlatsus), moKkasuBaioT MakcuMaXbHoe VBeJHYeHUEe CO-
AlePARAHMA TBUIBILI ITHPOKOIUCTBEHHBIX TT0POJT M 0JBXH NP o6meM npeobiaja-
HHH TILIBIEL COCHEL.

Bénvmas wacts naseoreorpagmueckn H3yueHHBX TaMATHIKOR PasBuTOTO I
TI03/IHEr0 «JIECHOrO» HEOJMHTA COOTBETCTBYeT Havaly cy66opealbHOT0 mepHo/a:
4500—4000 mer romy mazaj. Ibuisnessie CIIEKTPHI 3THX NAMATHUKOB 0TPAKAI0T
YMEHBIICHIE COMepsRaHuA INHPOKOINCTBEHHHX MOPOJ M HAvyajlo IHPOKOIo
PAcUpPOCTPAHeHHA TEMHOXBONWHEIX JIECOB. ,

B ro me Bpems B Llenrpanrsnoit m 3anagnoii Espone nponcxonur passurine
KyJABTYD PasBUTOrO M IO3JHET0 3eMIe/ielbuecKOr0 HEOJHTA: BOPOHKOBHIHEIX
Ky6koB, MEXenbcGepr, Kopraio, YHHIMUAXHAT I apyrux. CoopoBo-ubiabnepte
XaPaRTePHCTHKA 9THX TaMATHHKOB OTPajkaloT YMeHEIICHHe POJH Bsisa | ayba,
yBeIHYeHHe Polu OyKa H fACEHA B COCTABE CMEMAHHEIX INMPOKOIHCTBEHHHIX
JICOB, & TaKjke BO3POCHIYI0 POJIb AHTPONOTEHHOro aKTOpa B Pa3BHTHE PACTH-
TeJIBHOCTH.

PALAEOGEOGRAPHY OF MESOLITHIC AND NEOLITHIC
SETTLEMENTS OF THE EUROPE ACCORDING
TO PALYNOLOGICAL DATA

P. M. DOLUKHANOV

Institute of Archaeology, Academy of Sciences, Leningrad Division,
Leningrad, USSR

A major environmental shift that has taken place at the Pleistocene — Holocene
poundary ca 11000—10000 B. P. has played a decisive part in the evolution of Prehistoric
cultures: the passage from Late Palaeolithic to Mesolithic industries in Europe was largely
due to its effects. The local distribution of Mesolithic industries was caused by peculiari-
ties of environmental conditions: the axe bearing industries of Northern and Eastern Euro-
pe coincide with Birch and Pine forests of Boreal and Early Atlantic periods whereas
Microlithic industries lie within open woods or in steppe landscapes. The ecological
shift in the specific conditions of the Near Earstern piedmont area caused appearance of
incipient food production. The spread of the farming economy into Europe was always
limited to the areas covered with open mixed broad-leaved forests. During the period of
the maximum spread of the broad-leaved species within the mixed Pine and Birch forests
of North Eastern Europe sites of the «forests» Neolithic (based on hunting and fishing)
make their appearance there.



DIE VEGETATIONSGEBIETE

DES NORDLICHEN MITTELEUROPAS
UND DIE BESIEDLUNG DIESES RAUMES
IM ALTEREN UND MITTLEREN HOLOZAN

B. GRAMSCH

Museum of Prehistory,
Potsdam, DDR

Seit den Anfiingen der Palynologie bestehen enge Beziehungen zwischen Pa-
lynologie und Archiiologie, denn die Vertreter beider Wissenschaftszweige
erkannten friihzeitig die grope Bedeutung palynologischer Untersuchungen
fiir die chronologische Einordnung archiiologischer Funde, fiir die Rekon-
struktion der ur- und friihgeschichtlichen Urlandschaft und andere Fragen.

Dieser Beitrag beschiiftigt sich nur mit einem dieser Probleme, nimlich
mit den Beziehungen der urgeschichtlichen Besiedlung zur Vegetationsent-
wicklung am Beispiel der #lterholozéinen Verhilltnisse im nordmitteleuro-
piisch-siidskandinavischen Tiefland.

Eine Form der Auswertung vegetationskundlicher Ergebnisse ist die
kartographische Darstellung der Waldgliederung bestimmter Zeitabschnitte.
Diese Form ist fiir den Vergleich mit der urgeschichtlichen Besiedlung beson-
ders geeignet. Versuche zur kartographischen Darstellung der nacheiszeitli-
chen Waldverhiltnisse europiischer Gebiete sind seit L. v. Post verschie-
dentlich unternommen worden, zuniichst in Form von Sektorenkarten des
Pollenniederschlags an den einzelnen Untersuchungspunkten, spiter auch
durch flichenhafte Darstellung der vorherrschenden Waldtypen. Fiir den
mitteleuropiischen Raum sind die von F. Firbas (1949) unter Beriicksichti-
gung verschiedener Vorarbeiten sowie der Standortbedingungen, wie Kli-
ma- und Bodenverhiiltnisse, entworfenen Karten noch immer der letzte
Stand, wenn man von einer neuen Karte fiir das Priboreal von G. Liittig
(1960) absieht. Aus der Sicht der Archéologie wiire es sehr zu wiinschen, daf
auf der Grundlage des heutigen Forschungsstandes neue Karten erarbeitet
werden, auch wenn wohl nicht wenige Palynologen heute mehr Probleme da-
bei sehen, als man sie frither sehen konnte, und den Wert solcher Karten
recht skeptisch beurteilen.

Bei kleinmapstiblichen Karten diirfte die Problematik jedoch nicht so
grofy sein. In diesem Beitrag konnen allerdings nur die Waldgebietskarten
von F. Firbas — mit geringfiigigen Abéinderungen — herangezogen werden.

Zunichst seien kurz die archiiologisch-kulturellen Verhéltnisse des
nordmitteleuropiisch-siidskandinavischen Tieflandes im iilteren und mittle-
ren Holeziin dargestellt (H. Schwabedissen, 1944; C.-A. Althin, 1954;
J. Brondsted, 1960; B. Gramsch, 1973). Man unterscheidet allgemein ent-
sprechend den holozinen Klimaabschnitten Priboreal und Boreal einerseits
und Atlantikum andererseits ein ilteres und ein jingeres Mesolithikum. Die
wenigen sicheren Funde des Priiboreals gestatten noch keine Aussagen iiber
regionale Varianten der materiellen Kultur. Bis jetzt zeichnet sich lediglich
eine Friihstufe des sogenannten Kern- und Scheibenbeilkreises ab, die von
Schonen bis Ostengland verbreitet war.

Im Boreal wird das Bild deutlicher. Der Kern- und Scheibenbeilkreis
ist im Bereich des Kartenbildes mit folgenden Kulturgruppen verbreitet
(Abb. 1):

— Maglemose-Gruppe mit einer Alteren Bollund-Melsted-Phase und

einer jiingeren Svaerdborg-Phase.

— Altere Gudenaa-Gruppe.

— Duvensee-Gruppe.

Es gibt aupferdem eine Kulturgruppe, der Kern- und Scheibenbeile
weitgehend fehlen, die Halterner Gruppe.

Ko
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Abb. 1. Kulturgruppen und Waldgebiete (I—III b) im Boreal (Pollenzone V im Sinne von Firbas)

1 — Kltere Duvensee-Gruppe (Bllund-Melsted-Gruppe); 2 — Maglemose-Gruppe; 3 — Altere Gu-
denaa-Gruppe; 4 — Duvensee-Gruppe; 5 — Halterner Gruppe; 6 — Kiistenlinie um 7000 Vil & ]
7 — Kiistenlinie um 6000 v.u.Z.; 8§ — Grenzen der ‘Waldgebiete; 9 — Hohen {iber 200 m

Im Atlantikum heben sich folgende Kulturgruppen des Kern-und Scheiben-
beilkreises ab (Abb. 2):

— Ertebélle-Ellerbek-Kultur und ihre Vorliufer an den Kiisten und im

kiistennahen Gebiet.

— Jingere Gudenaa-Gruppe.

— Oldesloe-Kobrow-Gruppe.

— Jithnsdorfer Gruppe.

— Ahlbecker Gruppe.

Das Verbreitungsareal der weitgehend kern- und scheibenbeilfreien Bober-
ger Gruppe liegt westlich der Elbe.

Die Kartierung dieser Kulturgruppen auf Waldgebietskarten des Boreals
und des Atlantikums zeigt nun bemerkenswerte Ubereinstimmungen zwischen
den Kulturgruppenarealen und bestimmten Urlandschaftszonen. Fiir das

84



Abb. 2. Kulturgruppen und Waldgebiete (I—IVa) im jiinderen Atlantikum (Pollenzone VII im Sinne
von Firbas)

1 — Ertebdlle-Ellerbek- Kultur; 2 — Jiingere Gudenaa-Gruppe; 3 — Oldesloe-Kdbrow-Gruppe;
4 — Jihnsdorfer Gruppe; 5 — Ahlbecker Gruppe; 6 — Boberger Gruppe; 7 — Kiistenlinie um 4000 v. u.Z.;
§ — Grenzen der Waldgebiete; 9 — Hohen uber 200 m; a — Alnus;, p — Pinus; q — Quercus

iltere Mesolithikum des Boreals lipt sich folgendes feststellen (Abb. 1): der
sogenannte Kern- und Scheibenbeilkreis war in Landschaften verbreitet, die
von Kiefernwiildern mit mehr oder weniger reichlicher Beimengung von Ha-
sel, Birke und Elementen des Eichenmischwaldes eingenommen wurden. In
einer ilteren Phase, die archiiologisch bisher noch nicht in ihrer ganzen
Ausdehnung fapbar ist, als die Vegetationsverhiltnisse noch wenig differen-
ziert waren (geringerer Eichenmischwaldanteil!), waren die kulturellen Un-
terschiede innerhalb des Kern- und Scheibenbeilkreises relativ gering; die
Bollund-Melsted-Gruppe zeigt grifiere Ubereinstimmungen mit der iilteren
Duvensee-Gruppe.

In der jiingeren Phase des Boreals, als die regionalen Unterschiede des
Waldbildes sich verstirkten, sind dagegen grofere kulturelle Unterschiede
feststellbar: Die Maglemose-Gruppe war an die Jungmoriinengebiete ge-
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bunden, die von relativ eichenmischwald-reichen Hasel-Kiefern-Birken-
Wildern eingenommen wurden (I).

Die Duvensee-Gruppe war im siidlich angrenzenden Raum mit hasel-
und eichenmischwald-armen Kiefernwildern (in Mischlage mit Haselhainen
und Arealen laubholzreicherer Kiefernwiilder auf besseren Béden) verbreitet,
ferner am Siidrande des Jungmorinengebietes (II). Die iltere Gudenaa-
Gruppe war an hasel- und birken-reiche Kieferngebiete Jiitlands gebunden
(ITIa). Die Halterner Gruppe lehnte sich an ein hasel- und birken-reiches
Kieferngebiet an, jedoch war hier der Birkenanteil etwas geringer als in
Jiitland, ferner begann die Erlenbruchbildung (IIIb).

Im Atlantikum standen die Gruppen des jungmesolithischen Kern- und
Scheibenbeilkreises mit folgenden Waldgebieten in Zusammenhang (Abb. 2)
Die Ertebélle-Ellerbek-Kultur an Kiisten und im kiistennahen Raum mit
einem hasel- und erlen-reichen Eichenmischwald-Hinterland (I); die
jiingere Gudenaa-Gruppe in einem relativ kiefern-armen, aber birken-, hasel-,
erlen- und eichen-reichen Waldgebiet (Mischlage je nach Standortbedingun-
gen) (I11a); die Oldesloe-Kobrow-Gruppe in Randtilern und in einem kiefern-
betonten Streifen entlang dem hasel- und erlen-reichen Eichenmischwaldge-
biet der Jungmoriinen (I, II); die Jithnsdorfer Gruppe in einem Kieferngebiet
mit eingestreuten Eichenmischwiildern auf besseren Béden (IVa); die Ahlbeck-
er Gruppe auf Sandflichen mit hohem Kiefernanteil, umgeben von Eichen-
mischwiildern. Die Jungmorinengebiete mit ihren Eichenmischwildern sind
bisher weitestgehend fundleer, konnen also wohl auch als siedlungsleer bet-
rachtet werden.

Schlieplich ist noch die Boberger Gruppe zu nennen, die in Diinen- und
anderen Sandgebieten innerhalb eines kiefernarmen Eichenmischwildraumes
mit grofen Erlenbriichen verbreitet war (I1IDb).

Es entsteht die Frage, ob die gezeigten Ubereinstimmungen zufillig sind
oder irgendwie geartete Zusammenhiinge zum Ausdruck bringen. Fiir Zusam-
menhiinge spricht zuniichst die Tatsache, dap die Verinderungen der Wald-
gesellschaften von gleichlaufenden Verinderungen und Differenzierungen
der archiologischen Kulturgruppen begleitet werden. So vermehrte sich im
Atlantikum gegeniiber dem Boreal die Zahl der Kulturgruppen entsprechend
der weiteren Differenzierung der Waldgebiete. Drei Gruppen des Kern-
und Scheibenbeilkreises im Boreal in drei Umweltzonen standen im Atlanti-
kum fiinf Kulturgruppen des Kern- und Scheibenbeilkreises in fiinf Umwelt-
zonen gegeniiber.

Dabei zeigen die unter relativ ihnlichen Umweltbedingungen lebenden
Gruppen Oldesloe-Kobrow, Jiihnsdorf und Ahlbeck archiiologisch-kultu-
rell stirkere Ubereinstimmungen. Die relativ unzuginglichen Eichenmisch-
wilder der Grundmorinen wurden von den J dger-Fischer-Sammlern des
Atlantikums weitgehend verlassen.

Ferner verschoben sich in einigen Gebieten mit den Grenzen zwischen
bestimmten Waldgebieten auch die Verbreitungsareale bestimmter archiiolo-
gischer Kulturgruppen. Beispielsweise wurde die Einbeziehung der Elbnie-
derung in das westliche Eichen-Erlen-Gebiet wihrend des Atlantikums von
der Ausdehnung der Boberger Gruppe in die Elbniederung begleitet, wihrend
dieses Gebiet im Boreal von der verbreitungsmifig ostlich und nérdlich
orientierten Duvensee-Gruppe eingenommen wurde.

Die offensichtlich nicht zufilligen Ubereinstimmungen lassen weiter die
Frage nach den ihnen zugrunde liegenden Ursachen aufkommen. Da einerseits
die Naturverhiiltnisse die wesentlichste Produktionsbedingung der mesoli-
thischen Jiger-Fischer-Sammler waren, und andererseits die Kulturgruppen
auf Grund von Ahnlichkeiten bzw. Unterschieden der Silexartefakte, also
der Arbeitswerkzeuge und-geriite, herausgearbeitet wurden, darf man viel-
leicht annehmen, daf} die Zusammenhiinge in der Produktionsspiire der meso-
lithischen Bevilkerungen liegen, also Differenzierungen in Wirtschaft und
Lebensweise zum Ausdruck bringen.
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Ohne Zweifel kam unter den Bedingungen der Urlandschaft, in der die
Menschen des Mesolithikums lebten und produzierten, der Pflanzen- und
Tierwelt erstrangige Bedeutung zu. Reichtum oder Armut an verwertharen
Pflanzen und jagdbarem Wild, die Artenzusammensetzung der Fauna, die
Vegetationsdichte und anderes mehr hatten unmittelbare Auswirkungen auf
die Moglichkeiten und Methoden der Nahrungsgewinnung sowie auf die Be-
weglichkeit in einer gegebenen Landschaft (Nietsch, 1939). Die Vegetation
lieferte jedoch nicht nur pflanzliche Nahrung und priigte nicht nur den Charak-
ter der Landschaft, sondern sie war auch das primire Element der natiirli-
chen Lebensgemeinschaft von Flora und Fauna. Aus diesen Griinden ware es
nicht abwegig anzunehmen, daf Gebiete differenzierter Vegetation — also
differenzierter natiirlicher Lebensgemeinschaft — sich in Zeugnissen der
Lebenstiitigkeit der in den jeweiligen Gebieten lebenden Menschen wider-
spiegelten.

Die Ubereinstimmungen zwischen der Kulturgruppenverbreitung und
bestimmten Waldgebieten konnten vielleicht in folgender Weise gedeutet
werden: die Triger einer bestimmten Kulturgruppe, deren Werkzeugbestand
teils durch Traditionen, teils durch spezifische Anforderungen der Produktion
gepriigt war, verblieben im wesentlichen im bekannten, gewissermafen tra-
ditionellen Areal einer Naturumwelt-Variante, der ihre Lebensweise, Wirt-
schaftsfiithrung und Werkzeugausriistung optimal angepaPt waren. Auch
pestanden wohl zwischen den im Areal einer bestimmten Naturumwelt-
Variante lebenden Menschengruppen engere Beziehungen als dariiber hinaus,
so dap bei Anderungen und Neuerungen auf technischem und kulturellem
Gebiet bald ein Ausgleich erfolgte. Allerdings erlaubt der gegenwirtige
Forschungsstand noch keine sicheren Schliisse. Es wire von grofem Interesse,
dap Archiolog n und Naturwissenschaftler gemeinsam diesen Fragen weiter
nachgehen. Was sich inhaltlich hinter den Kulturen und Kulturgruppen des

Mesolithikums verbirgt, konnte dann vielleicht einer Klirung nihergebracht
werden.

PACTHTEJIBHOCTH CEBEPA CPEIHEN EBPOIIBL
M 3ACEJIEHNE 3TON TEPPUTOPUN
B HIKHEM 1 CPEJHEM T'OJIOIEHE

B. TPAMII

Myszeit panHeit ncropum,
Iloremam, I'JIP

Ha CeseporepManckoil papmmme it B Jlamun M3BecTeH PAA ME30IUTHICCKHX KYJABTYD,
BO3PACT KOTOPHIX OLPEJeeH [OCTaToqio 10980, KyIbTyphl, 0 KOTOPHX HAGT Pedh, B OCHOB-
HOM MMEIOT 3AMKHYTHE apeajel. CpaBHeHNe TMOCTeNHAX C KapToi JIecHOl PAaCTATENbHOCTH
60peanbHOr0 U ATIAHTAYECKOr0 HepHO/IOos, COCTABICHHON HA OCHOBAHIE HAMHHOIOTHIGCKHX
JAHEHX, IOKA3KBAET YAUBHTEIBHOE COBNAfeHIE PafioHOR PACIPOCTPAHEHIA KYIBTYP C ompe-
JIeJeHHEIME  JAHIAQTHEIMI 30HAMH.

Ilaa pammero MesonuTa (Gopeat) yCTAHOBIEHO CJAGAYIONEe: KyIbTYPA MariaeMoce OBLTa
IpEYpPOYEHA K 30HE MOJOJHIX MOPeH, rje GHIIH PAcTpOCTPAHEHH paopucrnzeckn Goratke
cocHoBO-GepesoBrIe Jleca ¢ OOJBIINM ydTacTHeM UIMPOKOJIHCTBEHHEIX IIOPOA M OpeIIHMKA.
Kyasrypa jgysenae Gniia pacupocTpanena loKHee yKa3aHHOIl 00JACTH U CBA3AHA € COCHOBO-
GepesoBLIMIT JTecaMil ¢ HeGOMBIIAM yIaCTHEM OPENIHNKA I dIeMEeHTOR CMeNIaHIoro ZyGoBoro
neca (Ha Goiee GoraTHX MOYBAX — 3aPOCIIL OPENIHIKA I COCHOBOTO JECH, GoraTsie JHCT-
BOHHBIMI IIOPOJAME), a TAKKe B paifoHax IOKHOI mepudepu I KpaeBoi 30HE MOIOIEIX
mopen. Bomee ipesiss KyasTypa Iyfeno OulIa cBA3AHA C 061aCTHI0 COCHOBBIX JIECOB, Hora-
THIX opemmmKoM 1 Gepesoif, B [Ormanfmr. Paiion pacmpoCTpaHeHHS KyJIBTYpPE Halterner
HpHJIeraeT K 06IacTi COCHOBHIX Jecos cesepa @PT, GoraTsIx OpemaHKoM i Gepe3oil, OMHAKO
Gepessl amech Mensire, geM B I0Taananu. ITo3gHee pacupoCTPpaHARTCA 3200096 HHEE 0B~
IMaHAKIL.

Tlof00H0e CX0ACTBO ME/KAY PACIPOCTPAHEHIEM KYJIBTYD M XapaKTepoM Jeca HpoABIi-
ercs 11 B IO3[{HEM Me30IuTe (ATIAHTHIECKUIl Iepiof).
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PAPER ON THE DEVELOPMENT OF VEGETATION
AND HUSBANDRY IN EARLY HISTORICAL TIMES
IN THE LOWLANDS OF THE GDR

E, LANGE

The Central Institute of Ancient Hystory and Archaeology
of German Academy Science, GDR, Berlin

In recent years, borings carried out by the Central Institute of Ancient His-
tory and Archaeology of the German Academy of Sciences at Berlin in the
general neighbourhood of Slavonic fortifications and settlements have yielded
samples which have been submitted to pollen-analysis. Apart from studying
conditions of vegetation in the area of the settlements, the aim of this research
was, above all, to obtain an insight into the formation and development of
the settlements themselves.

In this work, the methods used can be illustrated by reference to research
undertaken at Feldberg (Lange, 1969). The start of the short pollen-diagrams
from the well, that is to say, from the founding of the fortification, shows
arborpollen-grains from forests in which oak is mainly predominent. For a
short time after the destruction of the fortification, a fact which can be estab-
lished from a layer of charcoal, birch (Betula) predominates. At the same
time, the curve for beech (Fagus) begins to climb.

From material yielded by another boring made in the immediate vicinity
of the fortification, embracing a longer period of time, a similar picture is
revealed. That part of the pollen-diagram indicating the earliest period of
time also mainly shows pollen-grains from forests predominent in oak. The
time of the existence of the fortification is clearly shown by a high-point
on the graph of pollen-grains indicating settlement. This graph also shows,
how after the destruction of the fortification, birch (Betula) also predominates
for a short period. The high-point is followed by a rise of the curves indicating
oak-predominating forests and beech (Fagus). By such a comparison between
the diagrams of the settlements and the pollen-diagrams resulting from re-
searches in the area, it is possible to determine the Slavonic period of the
settlement independently from the facts obtained from the natural history of
the vegetation and the results obtained from radio-carbon-analysis. Such data
known from the area under investigation is supported by recent publications.
For the Younger Holocene period which is concern of this paper, the following
time indications are applicable:

Number ‘1: the fifth peak of hazel-nut (Corylus) curve can be dated at

A:D. 200;
Number 5: the first distinet peak of the beech (Fagus) curve makes it ap-
pearance around A. D. 1300.

Both these time indications can only be obtained from researches made
in the immediate area of the coast. For the lowlands further from the coast,
the time-indications number 2, 3 and 4 are applicable.

Number 2: The first peak of the beech (Fagus) curve which coincides with

a pine (Pinus) low-point can be dated at about A. D. 450);
Number 3: the high-point of the horn-beech (Carpinus) curve at about
A.D. 800, and

Number 4: the fall from the main beech (Fagus) high-point, established
by a number of radio-carbon-datings begins at between A. D.
900 and 1000,

In each case, the time indications in the pollen-diagram coincide with
the data obtained from parallel analysis of the remains of the settlements.

The danger therefore of reaching false conclusions in determining such
data relevant to the lowlands of the GDR has been largely eliminated. The
determining of the data obtained in our pollen-diagrams is thus doubly
ensured and thus it can be utilised for the solution of queslions arising from
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such settlements and their economies. In this context, two questions are of
particular interest:
1. whether there has been contact between the Germanic and the Slavonic
settlement, and
2. the proportion in the whole economy of land cultivation to cattle-
breeding.
In answering the first question, the line of the graph curve for cereal-
pollen-grains has been used, which gives the surest indication as to the
«settlement processy. The results can be summarised as follows. As a rule,

indez % NAP
3 30

Fig. 1. Extention and utilisation of 2k —20
the cultivated areas (averagde values
from the lowlands of the GDR) § 4
1 — index; 2 — Plantain; 3 — cereals
A 110

Slavonic settlement-phases
A g /] /)

there was no contact between the two ethnic groups. Only in two cases might
there have been some conjunction between Germanic and Slavonic settlers,
since in those respective pollen-diagrams, cereal-pollen-grains were lacking
in only one of the samples and were found only in a small quantity in the
other one.

In order to obtain an insight in the area under investigation, into the agri-
cultural conditions pertaining during the period of the Germanic and Slavonic
settlements, the total cereal-yield was considered (fig. 1). The total pollen-
yield was taken in three groups: first the cereal wheat (7'riticum), barley
(Hordeum), and oats (Avena) considered together, second rye (Secale), and
third, plantain (Plantago), and then, the proportion of these groups within
the sum of arborpollen-grains was calculated. The sectors of the circles make
clear the differences prevailing in the utilisation of the cultivated areas
between the Germanic and Slavonic periods. The proportion of cattle-breeding
can be determined by the values relating to plantain (Plantago). The impor-
tance of land cultivation emerges from the valuesrelating to wheat, barley and
oats, considered as a single sector, and rye. The proportion of cattle-breeding
was considerably higher during the Germanic period of settlement. With
respect to the territory of the GDR, rye cultivation only gained importance
from the beginning of the period of Slavonic settlement. The boundaries
too, of the total cultivated area (black outer circle) was, during the Ger-
manic period, considerably less than in the Slavonic and subsequent periods
of settlement.

In every case many tests were made, both from the sediment of the trench
works surrounding the fortifications, and from material from the settle-
ments. The results provided the basis for the determining of an index relating
to the pollen grain amounts of cereals and plantain, and which gives a detai-
led insight into agriculture condition in the settlements. A high index value
reveals a greater emphasis upon land-cultivation than upon animal husband-
ry. Low index values indicate a more significant level of domestic animals.
Taking into consideration the proportion of cereals and plantain proportio-
nate to the sum of total nonarborpollen-grains, one can, at the same time,
judge the general level of land cultivation. Low index values ( <7 3) indica-
ting a strongly developed animal husbandry. In these cases the proportion
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of domestic animals in the total composition of all available remains of ani-
mal bones predominate absolutely (92,2—99,6%). This high significance of
cattle-breeding is to be found in both the northern and southern settlement
areas. A clear difference can be seen in the settlement area of the Spree-Havel-
tribes, which for this area always give high index values (> 6). From this,
animal husbandry played a lesser role in the entire agriculture system. The
proportion of domestic animals remains in the total quantity of animal re-
mains amounts only between 34,2—71,8%, the remaining per cent being ac-
counted for by the remains of wild animals (Herrmann, Lange, 1970). As
these samplesshow, the evidence provided by the index values is substantiated
by the results of zoological research.

Fig. 2. Proportion of land
cultivation and cattle-breeding
in the Slavonic settlements
of Tornov near Calau accor-

Fermanic early Slavonic late Slavenic German ding to pollen-analytical rese-
arch (7th to the 12th century)
Plantago [7] Triticum = Secale [EE
Hordeum
Avena
P arable land proportion of these

groups in the sumof AP

In the Slavonic settlement complex of Tornow, in which pollen-analysis
could be very thoroughly made, the index values always remain below 3,
indicating, therefore, that animal husbandry was strongly developed. The
inclusion of proportion of cereals and plantain in the total amount of nonar-
bor pollen-grains clearly shows that land cultivation was also considerable.
Between the settlement period B and C, that is, in the 10th century, there
occured a change in economic conditions. The proportion of cattle-breeding
gains at the expense of land cultivation. This result has also been confirmed
by archaeological and zoological research. In this respect, of particular in-
terest is the almost parallel course of the curve of plantain, and of the pro-
portions of ruminates, in particular cows, in the animal bone remains.

Close collaborations between pollen-analysts and archaeologists is always
of mutual advantage. For archaeologists, the results of pollen-analysis research
provide a source for the solution of economic and general historical problems.
The pollen-analyst gains a secure basis in the determination of dates for
the correct laying-out of pollen-diagrams, and he is able to comprehend the
impact of the early settlements on the development of vegetation. An example
makes this clear. In the valley of Weife Elster River near Gera, in the first
century A. D., a Germanic settlement developed, in the early yearsof which
the process of iron extraction played a considerable role. In this pollen-
diagram (Lange, 1971) the advent of pollen-grains connected with settlement,
the beech (Fagus) curve drops very sharply. It may be assumed that Fagus
did not occur in the valley, except in rare cases, and then only in a few examp-
les on the borders of the valley. This sharp drop in Fagus can only be explai-
ned by the fact that the settlers selectively culled the beech trees from the
slopes and crests. Beech wood was needed for charcoal in the process of iron
extraction. This example is typical and shows the influence which even a
small Germanic tribe of first century had on the surrounding vegetation.

Here only a few possibilities for the utilisation of pollen-analysis in the
service of archaeology, and the establishment of evidence, could be gone into.
They may be summarized as follows:

1. Pollen-analysis research of the settlement remains permits the archaeolo-
gical dating of pollen-diagrams independently of the evidence provided by
vegetational history. At the same time, this approach also makes possible
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the understanding of, and distinction between, the impact of the natural
and anthropogenic causes upon the development of vegetation.

2. From the graph curves for cereals, the entire «settlement process» can be
comprehended.

3. The proportion of pollen-grains of cereals and plantain to that of arborpol-
len-grains enables a judgement to be made of the expansion of the cultiva-
ted area.

4. The index values give an insight into the agricultural basis of the settle-
ments, by defining the proportions in the relationship between cattle-
breeding and land cultivation in the context of the entire economy.

9. Through such methods of approach, pollen-analysis provides a source for
archaeologists for the solution of economico-historical problems, and of
related problems.

PASBUTHE PACTUTEJBLHOCTH
11 CEJIBCKOTI'O XO03ANCTBA HU3MEHHBIX PAHOHOB TI'JIP
B PAHHEHCTOPHYECKOE BPEMA

9. JIAHTE

WHCTATYT HpeBHell nCTOpUME M apXeoJornu,
Bepgun, [P

B noxaaze msmoskensl peayJsIbTaThl HOBBIX HMCCICOBAHII HCTOPHH PaCTHTEJbHOCTH Ce-
BEPHEIX I IenTpanbuux paitonos I'J[P (0. Proren, MaxaenSypr u Bpanpmen6ypr). Bospact
IBLIBIEBEIX JTHArPAMM, YCTAHOBICHHHI O PAANOYIIePOAHEIM JAHHbIM, XOPOIIO COIJIAcyer-
€51 C H3BECTHEIMH HAM TAHHBIMI 110 MCTOPIII 3aceIeHHs TePPUTOPHH. JT0 OTMeYaeTCH KaK IS
nobepesiba (0. Proren), Tak i 1A papEEHHBX paiionos (Makaendypr n Bpangencypr). Ilo-
STOMY NAJNMHONOTMYECKNe J[AHHEIE MOIYT OBITH NCIOJIB30BAHEL JJIA H3YYeHHA CeILCKOTO
X0BAHCTEA B PAHHEHCTOPHYECKOE BpeMA. B meprnoj PUMCKOTO KeJe3HOro BeKay CKOTOBOJ-
CTBO UTIPajio GoJiee BaKHYI0 pOJIb, YeM zemefemime. C HAYAIOM 3aceleHHs dTOro paiioHa
CIaBAHAMI  XO03AHCTBO H3MeHHJI0ch. CKOTOBOACTBO OBLIO pasBATO TaK 3Ke, KaK aeMie-
flelmne; NELTBOA PAKH MOABJSETCA B paifone IHCCTeAOBAHMI TOJBKO B HEPHOJ pacceleHiis
CJIABAH.

HIPH3HAKH AHTPOIOTEHHOIO BJLISAHMA

HA PACTHUTEJIBHBLI IIOKPOB

IEHTPAJIBHOI YACTH CPE{HEPYCCKOIl BO3BBIMEH HOCTI
B I'OJIOIEHE

J. A, KPYIIEHHHA

Hucrutyr reorpafpun AH CCCP
Mocksa, CCCP

Cnoposo-npubnesoil amanms (ByX moiiMeHHHIX paspes3os per Ceitma m Kpomsr
BBIABMJI B CHIOSX, OTHECEHHHIX K IOCIEIHEMY 3Taly rOJONEHOBOH HCTOpPHI,
OBITBIY KYJABTYPHBIX 3JIaKOB M PACTeHWIT, CONYTCTBYIOMMX PA3JIUIHON X03ii-
CTBEHHOH [IeATeNIBHOCTH YeJI0BeKa.

WMecaenosanusie paspean pacnono:kent B Bepxme-Jlonckoit mogmposummumn
Bocrouno-EBponeiickoii necocrentoii nposummun. B oTux paitomax mpeoGia-
JIaI0T CTeIHEIe MPOCTPAHCTBA.

Hy6oBre 1eca saHMMAaoT He3HAYNTEABHBIE ILTOMAaN. Pa3pes moiMEL I1eBO-
ro Gepera p. Ceiima, mputoka p. JlecHs, HAXOATCS NPHMEPHO B 8 kp K [0TO-
Bocrory ot r. Hypeka. Illupuna noiimer pmoctumraer 1,5 xm, Bricota Hap
ypesom Bogsl — 2,5—3,00 .
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OGpasmsr 1A CHOPOBO-TIHIIBIEBOTO aHAXM3a GpAnnCh U3 CTEHKH ITypda,
BCKPHIBIIET0 B CTaPMYHBIX OTJIOKEHHAX BHYTPEHHEI0 yJacTKa NOMMBL caey-
0Imue CI0m:

I'ny6una, m
Cyrnunox TeMuo-Oypelil ¢ KOPHAMN pacreHnii, B HmimKmei
"acTn 0TopQoBaHH b ol i RN A g a0 0,00—0,58
Topd npesecno-oCOKOBLI ¢ OCTATKAMI TPOCTHHIERA . . . . . 0,58—2,00
CyramHoK cephlif ¢ OCTATKAMI pacTeHHd ¢ pPaKOBHHAMIT
IPeCHOBOIHBIX MOJJIOCKOB, B BepXHell 4acTH 0TOP@OBAHHBIIL 2,00—2,60

Husre sameraer cymecs.

Bropoit paspes pacmomonen na noitme p. Kpowmsr, nputoka p. Oxm, ma pac-
crosamn npumepuo 140 xu x cesepy or mepsoro. lmpuma moitmer — 0,5 %,
BBICOTA — OKOJIO D M.

O6pasusr 6pannch Ha mpasom Gepery pexi BGIN3H pyciaa U3 cTeHKH mypda,
BCKPHIBIIETO CAEAVIOMHE OTIOKEHUA ITONMDL:

Lny6Guna, s
Cyrminok TeMHO-CepHIl ¢ IPOCTORKAMII CYHNECH € pPaKoBH-

HAMIT TIPeCHOBOJHBIX MOJUIIOCKOB, B HIZKHeH uacT oTopdo-
BaHHBIH . . ., . . . p 0,00—2,06

Topd mpeBecHO-TPOCTHHKOBHH . . . . . . 2,06—3,00

Cyrminok TeMHO-CepB ¢ OCTATKAMII pacteHuii, B Bepxtheii
ACTH 0TOPHOBANNLIA, B HIZKHeH yacTH ¢ HPOCIOAMH IeCKa 3,00—4,72

Humixe sameraer mecox ¢BeTIO-CePHI BOXOHOCHHII.

CropoBo-mHITbIeBOll aHATH3 ABYX MOMM IIOKA3all, YT0 HAKOILUIOHHE NPOaHa-
JIN3UPOBAHHLIX OCAZKOB moiimbl p. CeiliMa MPOMCXOTAIO B TeUeHHe BCEro TI'0JI0-
nena, a moitmsr p. Kpomsr — naunnas co cpexnero romonena. Ha cmopoBo-muuin-
meBHIX gmarpamMmax (puc. 1 u 2) BHIEAAIOTCA [OCTATOYHO YSTKO TIEPHO/IEL T0JI0-
nena no cxeme M. V. Heitmraara (1957) n kanvarmueckne nepmogsr — 1o cxe-
me Baurra-Ceprnangepa. YUnThBas TeMaTHKY CTaThH, HAKe OPHBOLATCS JIHIIE
KpaTKoe ONHCAHWE pe3yJIbTaToB CIIOPOBO-IBLIBIEBOTO AaHANH3A.

CrnopoBo-meinbreBoil ananma paspesa moitmer p. CefiMa BEIABHI B HIKHEM
obpasne ¢ raybumms 2,57 m mpeoGnagaHme NBIIBIH TPABAHACTHX PaCTOHMIT
(68% or oBmero kKommUECTBA MBUIBIGL I CHOP), KOTOpas MpeAcTABIEHA IO/IHi-
aama (41%), smakamm, ocokamu, pasHOTpaBbeM, MapeBniMu. IIELTBIA [peBec-
HEIX TOPONT cocraBasier 24%, B Tom gmeae 7% npuHagme;xuT Gepese HEBKOI
(Betula humilis Schrank.). Xapaktep cmexTpa jaeT OCHOBAHHE CYHTATH, UTO
BO BPeMs HAKOIICHHA OCajKa B HCCJIeOBAHHOM paiioHe mpeobiamana pacTH-
TEJIBHOCTH CTENHOro 00JMKa, TpeBecHAs PACTHTEALHOCTH 3aHUMAJA IIOJYHHEH-
HOe moJIosKeHne 1 Obiia npuypouera K qoanaam pek. [llnpoxoe pasputie crenHoi
PAaCTHTEIBHOCTH MOIJIO ABHTHCA DPE3YIBTATOM HEJOCTATOYHOTO YBIAKHeHU.
Ilourm mommOe OTCYTCTBHE IEBLIBIH IMMPOKOIHCTBEHHHIX IOPOA B CIEKTPAx
FOBOPHUT HIX O OCTATOYHO HHBKHX TeMIeparypax, WIH 0 3HATATeIbHON KOHTH-
HEHTAJIbHOCTH KIuMaTa. CocTaB CHOPOBO-NIEIIBIEBOTO CIEKTPA ITO3BOIAET OT-
HECTH BpPeMsA HaKOIVIEHHsA OTIO;KeHHIT, IPeCTABICHHBIX HIGKHAM 06pasmoM, K
KOHIY [{PeBHETO roJjomena (komer cybapkrugeckoro mepuoga) — oxozxo 10 000
JeT Ha3ap.

Cnertprr 3 nareppame 2,25—1,7 x BHABHIN] yMeHbIIeHHe OBMEro KO-
9TeCTBA HBUIBIEL TPABAHUCTHIX PACTeHHI, yBeJNYeHHe IBLIBIH U COOP JeCHBIX
1eH0308. B rpynme muienE gpeBecHHX mMopoj mpeobiaamaer cocHa u Gepesa.
Ioasmrenne merabmer gy6a (o6pasipr 19, 18) cugerenscTByer 0 cMArdeHAN KiIH-
MaTa B KOHIIe pacCMaTpPEBAaeMOT0 oTpe3ka Bpemend. ITo cOCTABY IBLIBIEL JIpe-
BECHBIX IIOPOJl 5TH OTJIOKEHHA OTHEeCeHH K paHHeMYy TojoneHy (GopeabHslil
Oepuoj).

B Bumenesxamem cioe (ray6uma 1,60—1,20 u) npeoGranaer menIbna ape-
BecHBIX pactennii (o 80%). SHAUATENBHO YBEIWINBACTCA KOTMIECTBO MBLIBIIBE
MAPOKOANCTEeHHHX mopor (mo 60%, us HEx xyba mo 31%, ammer mo 22%).
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B o7EX ke CIOAX BHABIAGTCA MAKCHMYM IBUIBIE OXBXH. XapakTep CIOPOBO-
HELIBIEBBIX CHNEKTPOB YKAa3blBaeT Ha JOCTATOYHO INUPOKOE PacCHpOCTPaHeHIe
UIPOROJACTBEHHKX JecoB. JlaHHLIL Cl0fi oTHeCeH K mepBOil MONOBHHE Cpeji-
HEro Trojionena (aTJaHTHYCCKHI mepuHoj).

B cnopoBo-npiibnesrx cmektpax, Bhjenennnx B matepsane 1,80—1,10 i,
BHauaze (o6pasern 12) yMeHBIIAETCS HPOMEHT WHUTBIEL JPEBECHRIX mopox (mo
43%) 8a CUeT CORPAMEHHs IBLIBIE IINPOKOIHCTBEHHBIX IOPOJ. CroexTpsl Bhimre-
JeRAMUX 00PasIoB NOKA3EBAIOT, 4TO B AT bHEIIIeM IIHPOKOIHCTECHHEE Teca
BHOBb BOCCTAHOBHJIMCH M 3aHMMAJIH 3HAYHTETbHEIe MIOMALH. JTH CIKTPH 0T-
HeCeHBl KO BTOPOil WOJIOBHHE CpeHero rogomeHa (cy66opeanpHsrii nepuon).

B Bepxmux obpasmax paspesa moiimer p. Ceiima (rayémma 0,7—0,2 M)
YMEHBIIAGTCA KOJHYECTBO HBUIBIbI MUPOKOIHCTBEHHEIX TOPOL H IOCTOSHHO
HOPHCYTCTBYeT HBLIBIA €1H, YTO [JAaeT OCHOBAHHE OTHECTH 3TH OTIOKEHHS K
no3jHeMy Tosoneny (cybarianrTmueckuii mepuos). ITpomeces Topdoobpazosa-
HIsL B 9TO BPEMA HOCTeNEHHO MPeKPAIMAIOTCA W TOPPAHNK ePeKPHIBACTCA CyI-
JMHEOM B pesyibrate H3MeHEHHs PeRUMa IOMMEI, NPHYNHEL KOTOPOTO pac-
CMaTpPUBAKTCH HIHAE.

B noitme p. Kpomer 6nita [IpoaHaTU3HPOBaHA BCA MOUMeHHAs (ammsa Mom-
HOCTHIO 4,70 4 (puc. 2). CHopoBO-IBIIBIEBO# aHANN3 BEABHMII B obpasrax, pac-
NONOKEeHHNX Ha raybomme 4,7—3,00 w, mpeobirajanme MELIBIE  JpeBECHHIX
pacrennii (1o 80%), cpeyum KOTOPOI MHOTO TELTHI( IIHPOKOINCTBEHABIX mopos,
(mo 36%). K aruM ke oTi0sKeHHAM TPHYPOUCHO MAKCHMANBHOE KOIHTECTBO
nebnel 0abxu (10 66,7%) 1. JlanEbe CreKTPH XOPOIIO COMOCTABISIOTCH CO
CIeKTpaMH aTIaHTHIECKOT0 mepmona paspesa moiimur p. Ceiima u oTHOCATCH K
MepBOH IOJI0BHHE CpPEIHer0 TOJIOIeHA.

B pacnoxoskenusix Boimte oTio;xeHuax (ray6una 2,80—2,13 M) YMEHBIITAeTCH
KOJIHYECTBO MBUIBIH [PEBECHEIX MOPOJ 3a CULT COKPAMIeHMSA TEUTHITH MHPOKO-
JHCTBEHHBIX HOPOJ M OJXBXH. JTH OTIOKEHHS OTHECeHH KO BTOPOI MOJOBHHE
cpejHero roxaonena (cy66opeanpHuii mepuon).

I'pannna MeRay CpeHMM W TOBIHAM TOXOTEHOM OpoBejeHa Ha TIyOHHe
2,05 # Ha OCHOBAHHMH yMEHBINCHHS KOJHIOCTBA MBLIBI[H OIMPOKOJHCTBEHHEIX
IOPO M CPABHEHHA CO CHOPOBO-IBLIIBIEBHIMA CIEKTPAMH pas3pesa IOHMEL
p. Ceitma. B mospmem romonene Topdanunk na moiime p. KHpomsi, kak n Ha moiive
p. Ceiiva, mpekpamaer cBoe cymecTBOBaHHE M IIEPEKPHBAETCH CYTITHHKOM.

Haunnaa or cpeguero rozomena B MOMMEHHBIX OTIOKEHHIX pex Ceiima n
KpoMmer mocroanmo BeTpewaeres mpLTRIA KYTBTYPHBIX 3IaK0B. IIpn onpenene-
HUM OTO# IBIIBIBL MBL omupaimes Ha pabory P. B. Megoposoit (1959) m ma
ATAJIOHHYI0 KOJUIEKIMI0 NEUIBIE KyJIbTYPHHIX 3J8KOB CIOPOBO-ILLIBIEBOIT
aaboparopun Mucruryra reorpagum AH CCCP. Kpome Toro, B atux ke o1-
MOKEHHAX OTPE/IeJeH0 GONbIIoe KONMIECTBO IBIABIE PACTeHHIl, CONYTCTBYO-
HHUX X03AWCTBeHHOH meATenbHOCTH weroBexa. M. X. MoHoczon ompeennia
IBUIBITY ceMeiicTBa Amarantaceae B oroswenuax moitmur p. Ceiima ma rayouie
0,35 4, woTopoe ma teppmropmu espomeitckoit wactm CCCP IpPeCTaBIeHO
ABYMS BHTAMU, ABIAIOIMMHCA COPHAKaMH. CHOPOBO-IHIIBIEBOI anaxus moiiv
Ceiima 1 KpOMBI BEIABIUI B TI03J{HEM ToJOIeHe MaKCHMYM TBLIBIBL CeMelicTBa
Compositae, B GonbmmMHECTEE CIIyuaeB ABIANMHUXCA COPHAKAMH Ha TAITHAX,
oropojax ¥ nacTOHImax.

Ilpuipna cnoskmonBeTHAX Ghla pasjeneHa o THIY 3epeH Ha TPH TP YIIIH.
Okasamock, 9T0 3 pacTeHmil, TPOMBPACTAIONAX B HACTOSMIEE Bpems B Hype-
Koit m OproBekoit o6aacTax, Ha TePPUTOPHHE KOTOPHIX PACHOJIO0KeHEl Paspess,
nepBas TPyNna BRIIIAET PACTeHHA, CONYTCTBYONHUE PA3THIHON XO03AHCTROH-
HOIl JIeATEJNBHOCTH WeroBeka (COPHAKH Ha TMacTOWMINAX, IAIIHAX, oropomax),
BTOpas rpynmna — pacTeHNs, TaK:Ke COIYTCTBYIOIUE PasiHuHON X03aiicTBeH-
HOIl JIeATEILHOCTH, HO B OCHOBHOM 9TO COPHAKH B TOCEBAX, I TPEThS TPYIITa —

1 Tpoentnoe comep:kanue HIBIE OJILXH, JIOIIHHE! W MBEL B CHOPOBO-NBLIBIEBEIX CIIEK-
Tpax 0Genx JuarpaMm PacCINTAHO 1O OTHONICHHIO K OOIIGH CyMMe IBLTbIb necoobpasymo-
MAX JIPeBECHHIX IOPOJ.
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pacrenus, B GOJBIIHHCTBE CBOEM ABIAKIIAECH HACTOMIHEIME COpHAKamMu. Bo
BTOPYI0 IPyOIy BONIIO HAMGOJIBIIEe KOJHIECTBO IBUIBIEI CJIOKHOBETHHIX,
4TO XOPOIIO COIJIACYETCA ¢ IPUCYTCTBHEM IBLIBIE KYJIBTYPHHX 371aKOB B Tex
sKe CIOPOBO-IBUIBIEBHIX COeKTpax.

ITonyuennsie TaHHBIE CBHAETENBCTBYIOT O TOM, UTO IO HATAIH 3BaHUMATHCS
3emuieienneM B pegnnix mommHax mpumepro 3 000 ;er masax — ¢ Komma 6pomn-
30BOT0 Beka. IIpHCYTCTBHe LBIIBIBL CIOKHONBETHLIX TPeThEel TPYINLL B CIIO-
POBO-TILLIBIEBEX CHeKTpax p. Hpomur mokasmsaer, uro mpumepuo 2 500 et
Hasaj B JIAHHOM paiioHe CymecTBOBAJO ;KHBOTHOBOJACTBO B pa3Mepax, crmocol-
HBIX HAPYIIITH CTECTBeHHLI PACTHTeIbHEI IIOKPOB. Y MEHbIICHNEe KOJIMICCTRA
HBUIBIEL IPEBECHBIX OPOJ B CHOPOBO-IBIIBIEBHIX CIHEKTPAaX IMO3IHEr0 ToJI0Le-
Ha, BO3MOKHO, CBA3AHO HE TOJIBKO ¢ KINMATHYECKIMI H3MEHEeHUAMH, HO W C
pyGOxoii Jeca, B mepByI0 OYepefh IIHPOKOIMCTBEHHOIO, /IS YBeIMICHIS TL10-
mAajgd OaxOTHBEIX B3eMelb.

B cmopoBO-IELIBIEBBIX CIEKTPAX MOBJAHEro OJOIEHa B TPYIIE MbLIbIE
JPeBECHLIX PACTeHHII IpeobIafaeT NELTLIA COCHEL, YTO MOHO JACTHIHO 00'BACH
HHTH €€ JATbHIM 3aHOCOM, a TAKKe G6IH30CTHI0 COCHAKOB, IPHYPOICHHKIX B He-
AaJIeKOM IPOIIIOM K IIeCIAHEIM yUacTKaM HEepPBHX Teppac. B macrtoamee Bpemsa
oTH JieCa B MCCIe[0BAHHBIX IIYHKTAX HE BCTPEYAIOTCH, HO, II0 YCTHOMY Coobme-
amio A. B. Jlposmosa, ma mepmoii teppace p. Ceiima mecTaMm coxpaHmIAach
pPACTHTEIBHOCTh, CONMYTCTBYIOMAS COCHAKAM,

ITo nBIBIE CTIO;KHOIBETHHIX DPACTEHHI IIPH YCJIOBHH OIpeeeHUus ee 10
pojia ¥ BHJA, a TaKske IO IBLIBIE COPDHAKOB NPYIAX CeMEeHCTB W IO TELIBIE
KYJABTYPHEIX 3JI4KOB B JIeCOCTENHHX paifoHax eBpomeiickoii wactn CCCP ypact-
CsA, 09eBUIHO, BEIEIHTH 9TANB HHTEHCHBHOH 3eMIeIeabuecKkoil I CKOTOBOIIeC-
KOH [eATeIbHOCTH UeJ0BeKa B MPOLLIOM.

Bansnme x03siicTBeHHON MeATENLHOCTH 9YeA0BeKa HA eCTECTBEHHBIC IPH-
POJIHBIE YCJIOBHA B MO3J[HEM T0JOIEHe HPOSBIACTCA TAKyKe HA XapaKTepe ocaj-
KOHAKOIJICHHA HCCJIeT0BAHHLIX y4acTKOB oM. B moitme p. Ceiima maunmas ¢
paHHero roJioneHa CymecTBoBano Topdanoe Gororo. B mosmmem rosomene pe-
JKUM IIOMIMBEI MeHAETCHA, TOPHAHUK, PACION0;KEHHEII BO BHYTPeHHEH YacTH 10l
MBI, HOTpe6aeTcsa CyrIHHKOM. AHAJOIMYHAA KAPTHHA HabIIoaeTcss W Ha IOiMe
p. Hpomsr. TopdooGpazoBanme nponcxonusio 3gech B 0CHOBHOM B cyG6opears-
HbIIl HePHOJ, 3aKOHYMIOCH B Havaje mO3JHEro roxonena. Topdpanuk, pacmo-
JIO;KeHHBI BOIH3HM pycla, Takike MOrpefaeTcs CYTIHHKOM.

[TorpeGennnie moiiMeRHbe W OBPasKHbIE TOPPAHHKHN THINYHHL IS HEKOTO-
prix paiioHoB CpejHepyccKoil BO3BHIIeHHOCTH. HakuMy DpUYmHAMEH MOTJIO
6niTe BH3Bano ux morpebenne? Ha gmarpammax paspesos pex Ceitva m Kpowst
BPEMS MOABICHHA IBIIBIE KYJIbTYDHLIX 3TaK0B ¥ HAYAIO MOTpebeHus Topdhd-
HHKOB IPUMEPHO COBHAaeT. JTo JaeT 0CHOBAHUE MPEAI0aararh, 4To B JaHHOM
cIydae Ba;KHYI0 POJIb CHITPAT AHTPONOTeHHHIT (aKTop.

Xo3aiicTBeHHAA [I€ATEIBHOCTH NPHBOAUIA K HAPYIIEHHI) eCTeCTBEHHOTO
pactutenbHoro mokposa. CoKpameHue IUIOMANH JECOB CHOCOGCTEOBAIO YCKO-
peHHi0 TaguMA cHera BecHo#. [[omoBopmbsa craHOBATCA 60ee KOPOTHKUMH H
OypHEIMH. AKTHBHSHDPYIOTCA CKJIOHOBEE ITPOIECCH, HeMYy CIO0COGCTBOBAIA
TaK/e paclallka CKIOHOB. Bee »To IpUBEN0 K M3MEHEHHIO Pe:nMa 0CAfKOHA-
KOIUIeHUA B II0fiMax, a TaK:Ke B OBParax, YBeJHUIJIO KOJHYECTBO MHHEPAIb-
HOTO oOcajKa, CIoco6CTBOBANO MOTrPefeHH0 TOP(HAHUKOB.

B mureparype upuBoguTes MEOTO (aKTHYECKOTo MATepHAaIa II0 COBPEMEH-
HOMY CMBIBY IIOUBHL B CBABH ¢ HAPYIIEHHEM €CTeCTBeHHBIX PacTHTeIhHEX TPYI-
nuposok. Ilo gammem M. [I. HoGescroii (cm. Bockpecenckmii, 1971), ma Ilpu-
JeCHUHCKOH ONBITHOH CTAHIWHM HA MEJHHe ¢ TYCTHIM IePHOM H B ITHPOKOIHCT-
BeHHOM JIeCY ¢ MOIIHOM JIecHOIl mOJCTHIKOM Ipyn yKIoHe ckiaoHa B 14° ckiaomo-
BHIIl CMLIB OPHM CHJIBHBEIX JUBHAX He mabmiogancs. Ha scmaxammeix yuacTrax
pu TOM 3Ke VKJIOHEe CMHIB H0UBLI cocTaBmia 2,5 m/eza. Ilo nceaemopamman @. H.
Koporkesmya (cMm. Bockpecenckmii, 1971), ma IIpugecHHHCKOM OMBITHO-0BPasK-
HOM HYHKTEe Ha CeIbCKOXO03AHCTBeHHbIX 3eMuax cmbiB pasen ot 0,5 no 10 m/ea
B rog. B amamormummix ycinoBmsax B aecy cMmmBa He Habmomaercsa. Ha ocmosa-
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gud reoMopdornormdeckmx mccaefoBaBmEil A. A. Acees morpeGeHme MOUMEH-
HHEX TOpOAHAKOB Ha cpepmeit m mmxaeit Oke Taxke 06bACHAST X03ANCTBEHHOM
mearenbHOCTRI uejoBeka (Acees, 1959).

IIpuBeeHERe JaHHEE MMEIOT JWIIb TPeABADHTEALHEN XapakTep, HO U B
TaKOM BHJ@ OHH ITOKA3HBAOT BO3MOKHOCTh MPHMEHEHHAS CIIOPOBO-IELIBIEBOTO
aHaJIM3a /IIA BEACHEHAA NPH3HAKOB 3eMICNENHSA W ;KHBOTHOBOJCTBA B IIPOII-
JIOM.

SIGNS OF ANTROPOGENIC INFLUENCE

ON THE VEGETATIVE COVER OF THE CENTRAL PART

OF THE MIDDLE RUSSIAN UPLAND DURING THE HOLOCENE
L. A. KRUPENINA

Institute of Geography Academy of Scionas,
Moscow, USSR

1. Spore-pollen analysis of two sections across floodplain deposits on the Seim and
Kroma rivers has indicated the presence of Early, Middle and Late Holocene deposits in
this area. Early and Middle Holocene formations are represented by variously composed
peats, and those of the Late Holocene by humified loams. The loam sheath on peaty depo-
sits is traceable in all valleys in the basin of these rivers.

2. Late Holocene loamy deposits contain more grass pollen than the underlying peat
beds. There constantly occurs pollen of crops and of those plants which are now conside-
red as field weeds. This is indicative of rather intensive grain husbandry. It may be tho-
ught that the accumulation of mineral substrate on the peat moors that used to exist in
valleys largely results from soil washout from tilled slopes.

3. In the Late Holocene, members of the family Compositae form a much higher
proportion of herbaceous pollen, mainly due to those species which are not eaten by do-
mestic animals. This means that as early as at the start of Late Holocene, i. e. 2500—
3000 years ago, there existed animal husbandry with uncontrolled grazing on floodplain
meadows.

4. Although above data are preliminary, they do show the utility of pollen analy-
sis for recognizing signs not only of grain but also of animal husbandry.

PRINCIPLE FOR PALYNOLOGICAL RESEARCH
ON THE ORIGIN OF RICE AGRICULTURE
AND 1TS PRACTICAL APPLICATION

IN THE JAPANESE ISLANDS

N. FUJI

Geological Institute, Kanazawa University,
Kanazawa, Japan

The investigation of the origin of rice agriculture in the Japanese Islands is
one of the important problems in the Japanese academic societies of archaeo-
logy, anthropology, ethnology, Quaternary, sciene, folk-lore, agriculture
and phytogeography.

According to the previous archaeological and folk-lore research, it has
been concluded that the rice agriculture in the Japanese Islands had been
begun in the Early Yayoian period, about 300 years B. C. The Yayoian is a
period of archaeological chronological division in Japan, and Japanese ar-
chaeologists have concluded that the period is characterized by the beginning
of ironware, rice agriculture and cloth in the Japanese Islands. This view is
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77 ' based on evidence such as some unhul-
Nafhodka led rice grains and stakes named Y ai-
ta in Japanese language, which are

hammered on both sides of ridges bet-

ween rice-fields. Such evidence is

indirect. The problem of the origin of

rice agriculture is verydifficult to be

solved with social scientific method

of research. The view proposed by the

archaeologists, therefore, is in need of

reexamination by some national scien-
tific method of research.

In cooperation with some archaeo-

logists, the writer has been investiga-

() ting this problem for about ten years

Pacific Ocean from the standpoint of palynology.

I. Principle for Palynological Rese-

Map Showingthe localitics reporied in this arch on the Origin of Rice Agriculture.

article With respect to confirmation based

on palynological research concerning

the beginning of rice agriculture in the

Japanese Islands, the following three conditions should be recognized in the

samples which are soils of ancient rice-fields.

(1) A rice pollen grain, genus Oryza, should be found in the sample. This
rice plant was not always native in the Japanese Islands throughout all ages.
As a matter of fact, these rice plant pollen grains have not been found in Pre-
Yayoian deposits distributed in the Japanese Islands. Although the rice plant
pollen grain belongs to an ulcerate type morphologically, itis distinguished
from Gymnosperms by (a) the wide marginal area of pollen aperture, and (b)
only one small and round operculum. The rice pollen grain is also distingui-
shed from the other genera of the Gramineae by (a) shape which is round or a
small oval in polar and equatorial views and always on oblate spheroidal,
and (b) grain diameter which measures at its short diameter from 43 to 47 n
and from 47 to 52 p at its long diameter.

(2) The relative frequency of the rice pollen grain should exceed 20 per
cent in the age before the Yayoian period, and more than 30 per cent during
the times from the Yayoian period to the present.

(3) The frequency of the rice plant pollen grain should be recognized
as the maximum value in comparison with the frequency of the other genera
in the Yayoian and Post-Yayoian periods and in the Pre-Yayoian period
the second or third in ranking.

IT. The Practical Application of the Principle for Palynological Research
on the Origin of Rice Agriculture in the Japanese Islands

(1) A Palynological Research of the Ancient Rice-Field Mould of the
Eighth Century (766 year A. D.) Manor Chimori-no-shé in Fukui City,
Central Japan

In Echizen province of Fukui Prefecture, Central Japan the many manors
distributed from the late Asuka period to the Heian period (ca. Seventh to
Twelfth Century), belonged to the Imperial Household and such great temples
with authority as the Todai-ji, Kéfuku-ji and Iwashimizu. The Manor Chi-
mori-no-shé, which belonged to the Tédai-ji Temple in the Nara period (ca.
Eighth Century), was situated in the vicinity of Mt. Asuwa-yama in the
southwestern part of Fukui City, as is estimated on the basis of the ancient
rice-field map and certain old documents which are now deposited in the
National Shosdin Historical Museum in Nara City. This area is an alluvial
lowland formed by the Asuwa and Hino rivers, which are tributaries of the
Kuzuryli River.

The ancient rice-field mould, waterways and flumes formed during the

Japan Sea

Chikaoka

Chimeri-no-sho

Tsushima
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Manor Chimori-no-shd age are overlain by the Holocene fluviatile deposits
transported by these tribularies. Consequently, although the locality of this
manor was well known, the horizon of the ancient rice-field mould and
the localities of the ancient waterways and flumes was not clear for a very
long time.

The writer determined the horizon of the ancient rice-field mould and
the localities of the ancient waterways and flumes, based on:

(a) palynological investigation described above,

(b) degree of survival of plant fragments and carbonaceous materials,
(c) degree of survival of siliceous phytogenic particles (plant opal),
(d) horizon of cracked soil,

(e) soil color, and

(f) thickness and horizontal extent of the dark bluish gray soil.

(2) A Palynological Investigation on the Ancient Rice-Field Mould of
the Third Century B. C. Yayoian Tsushima Remains in Okayama City, Wes-
tern Japan '

The Tsushima Remains are situated at Izumi-machi, Okayama City
facing the Seto Inland Sea, Chiigoku region, Western Japan, and on the Holo-
cene alluvial lowland formed by the Asahi River. ‘

The Remains are divided into six periods from the viewpoint of archaeo-
logical chronology based on some earthenwares and stonewares, namely,
the Early Yayoian, Middle Yayoian, Late Yayoian, Kofunian (meaning
an old tomb in Japanese language, Third or Fourth Century to Seventh
Century), Nara (710 year to 784 year A. D.) and Heian (794 year to 1185
year A. D.) periods.

The writer found some pollen grains of a rice plant, genus Oryza, from
the deposits of the Early and Middle Yayoian periods in 1968 and 1969.
According to the previous archaeological researches, the origin of rice agri-
culture had been said vaguely to be the Yayoian period on the basis of a
discovery of Late Yayoian Toro Remains in Shizuoka City near Mt. Fuji.
The age of the genus Oryza found from the Tsushima Remains was the oldest
in the Japanese Islands in 1968 to 1969. And, the remains from the stand-
point of the technics and scale of rice agriculture have been preserved in
accordance with the provision of the Important Cultural Properties Pro-
tection Law of Japan.

(3) On the Discovery. of the Oldest Pollen Grains of Rice Plant, Genus
Oryza, from the Latest Jémonian Chikaoka Remains in Kanazawa City,
Central Japan.

The Chikaoka Remains are situated at about 200 meters north of Chi-
kaoka-machi, the neighbourhood of the New Kanazawa Harbour in Kana-
zawa City, Ishikawa Prefecture facing Japan Sea, Central Japan.

The remains are divided into two periods from the standpoint of chro-
nology on some earthenwares and stonewares, namely, the older remains
belong to the Latest Jémonian period and the other to the Early Kofunian
period, respectively. Jomon means a straw-rope pattern, and earthenwares
with its patterns were made in the Japanese Islands during about 10,000
to 2,500 years before the present.

The pollen grains of the rice plant were found by the writer from the
deposits belonging to the Latest Jomonian and Early Kofunian periods.
The find of the rice plant from the former is one of the very important dis-
coveries in the Japanese history and archaeology.

ITL. In the near future the origin of rice agriculture, the extension of
a rice-field in each age and the kind of rice plant found from each remain
in the Japanese Islands will be made clear palynologically.
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NPAIMEHEHHE DAJMHOJOTMYECKUX JAHHBIX IPH N3YYEHIH
NCTOPHH KYJBTYPHI PHCA HA AMOHCKUX OCTPOBAX]

H. OVIHHI

Teosiornueckn it mucTUTYT, YHUBepcuTeT Kamazasa,
Kanasasa, AAnonus

ABTop maydaer mpoGieMy NPOHCXOMKJEHMA M MCTOPHH KYJIBTYPEL PHCa Ha AmoncKknx
OCTPOBAX C TOUKI 3PEHMA MATHHOIOIHN, B OCHOBHOM DPYKOBOJCTBYACH mopdoaornei 1 pas-
MEpOM IHUTBIEBHX 3€PeH, a TAaK:Ke TacTOTOH BCTPETAEMOCTH IBLIBILL 3IAKOB IO OTHOIIe-
HUI0 K [EIIBIE IPYrEX pacrenuil. OGpaserr, KOTOPELl HIPeII0I0AUTeNBHO ABIACTCL HOIBOK
JIPEBHET0 PICOBOTO IOJI, AOMKEH XapaKTepHsoBaThCs CJe/yHOIIIMIT OCHOBHEIMIT qepTaMm:

a) B HeM JO/DKHEL OHTH OOHADY;KEHH NEUIBIEBHIE 3epHA pHCa (por Oryza). Ilembna
puca OTHOCHTCA K JHCTAIbHO-ANEPTYPHOMY THIY, 42 5—50 wmr B AumaMerpe, Kpaesad
00ZacTh AmepTYpH Mmpe, IeM y APYTHX MELIBNEBEX 3€pPeH AHCTANbHO-amepTypHOro THIIA;

) comep:;KaHMe IEUIBIGI PHCA JOJIKHO COCTABIATDL gomee 209 B obpaspmax crapiie
aditckoro mepuopa u ceeme 30% B ofpasuax aToro mepmofa u foee MO3MHHX;

B) IBIIBNA pPHCA JAOJ/UKHA Tpeobaafarb B CIEKTPe ofpasma.

ABTOD 00HAPYKHJ IELIBILY PHCA B 0CATKAX IO3/HET0 EMOHUIICKOTO mepnojfa — OKOJO
3200 smer masag, w3 croankn Umxaoxa (IlemTpaiabHam Anoomnsa). JTa HAXOAKA MHEUILIEBHX
sepen puca — camas panmsg B flmommi.

BOCCTAHOBJIEHHUE JIAHIIA®THBIX ¥YCJIOBHIII
OBUTAHMA JPEBHEIO YEJTOBEKA

C. A. CADAPOBA

T asaHcHKuil roc. YHHBEPCHTET,
Kasags, CCCP

Wcenenysh M3MEHEHMAs PACTHTEIBHONO MOKPOBa MHHYCHHCKOH KOTIOBHHBI Ha-
YUHAsA ¢ BePXHEro MIeHCTONeHA I TOJONeHa, MBI IPHYPOTININ HEKOTOPhIe pas-
pesbl K apXeoJOTHYeCKAM packomkaM. B pesyibrarte majimHOMOrHYECKIX MC-
c/e0BAHEI DTUX Pa3spe3oB Y/AJ0Ch CBA3ATh CMeHY (a3 pacTuTeTbHOTO TO-
KpoBa ¢ HEKOTOPHIMH STamaMi YeI0BEeYeCKOH ICTOPHI.

HauBoxee HETEPECHLIe TAHHbIE B 9TOM OTHOMIEHIH IIPHHEC Pa3pes Ha BTOPOil
HammoiiMenHoi Teppace p. Emmceit y ¢. Horopeso («Texekmnii aor») (pme. 1),
BCKPHIBAIOIIUIT B HEKHE 4YacTH (4,5 &) BepXHe-IaJeOINTHICCKUA TOPUB0OHT.
Paguoyriaeposusiii Bo3pact 9TOTO CIOA, YCTAHOBJICHHEL C. M. TleitTamann
(1965), H. B. Kumx (1965), paser 13 300 - 100 xer romy masan. [Ipn amannze
CIIOPOBO-TIEUIBIEBOIl MArPAMMEL DTOTO paspesa obpamiaer Ha ceGs BHIMAHIe
70, UTO Ha IPOTAKEHNH BCel MeCTAMETPOBOI TOIH OTIO/KEHIHA TepPachl MblIb-
I J[PeBeCHHIX TOPOJ| UPeCTABICHA eIMHITIbIMII 36PHAMMI; TPABAHHCTEE T0C-
MONCTBYIOT Ge3pasjel]bHO, H TOJBKO B BEPXHEM METPOBOM CJIOE IOABJISIETCH
cymecTBerEHoe KoimiectBo cmop. Tarofi cmekTp Mor copMIpPOBATHCS JIHMIH B
yeaoBuax GeatecHoro maHmmadra: ropHoe obpamiemHie MunycHmCKO#t KOTIO-
BOHE OHJIO B 9TO BpeMs, OYEBUIHO, 3aHATO JEHHKOM, YTO IOATBEP: AT
cepTaHCKUil BO3PACT OTIO/KEHHI BTOPOI HAAIIOWMEHHOII Teppack.

CIopoBO-ITELTBIEBEE CIEKTPH B HIGKHEN JacTi paspesa (5,7 m 5,8 m) oT™me-
qeHH BEHICOKMM COE]KAHIEM MBUIBIE 3JaKOB I OCOK, KpaiiHe CRYJHO Ipef-
CTABICHHLX B BHIIEIEKANICH TOJME. JT0, a Tak/Kke IPUCYTCTBHE B 3aMETHOM
KosmaecTBe 0OGOBHIX TOBOPHT 0 HECKOJBKO Gosree 0IaronpusATHOM YBIaKHeHIIT
CTEITHON TaCTH KOTIOBMHE B HATaJbHYIO SIIOXY CAapTAHCKOTO TOPHOTO OJIe/erHe-
HAA.

Boime ypoBHA 4,9 4 CyMMa IBUIBIBL 3JaKOB M OCOK Pe3KO COKPAILAeTcsd,
TOr[a KAK IHUTBNA NOXLHE focturaer 97% cmexrpa TpaBAHHCTEHIX. Mo:xmo ny-
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Gramineae Artemisia Chengpodiaceae
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Puc. 1. CooPoso-neuiblenas jauarpamyva oTaomennit IT HagnoiiMeHHoil TePpackt P. EHmcei ¥ ¢. RoroPeBo (TeaerHblit Jjor)

TR

1 — NEPHOBBIA TOPM3OHT, 2 — CYINIMHOK; § — CyNech; 4 — TIECOK; § — IVIMHA; 6 — TalbKa; 7— Topd; § — KYJILTYPHEI TOPH30HT. COCTAB MBLIBIEE 9 — cymma
TBUIBLBL IPEBECHBIX MOPOM; 10 — CyMMa MBIBIEL TPABAHMCTHIX PAcTeHMil; 11 — cyMma cmop; 12 — cocua; I3 — Keap; I4 — (epesa; 15 — JIHCTBeHHUIA;
16 — uBa; 17 — ejlb, 18 — muxTa; 19 — BIaKA; 20 — OCOKH; 2I1— TOJLIHb, 22 — MapeBHle; 23 — pasHoTpaBshe; 24 — 3eJleHble MXH; 25 — c(arHoBEIE MXH;
26 —NanopoTHUKOBBIE, 27 — IUIAYHOBRIE; 28 — XBOIEBHIE.
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Puc. 2. CrioPoBo-TLLILUEBAS arpaMva otTiaomennii 1-it Hajmoiivennoii Teppacst p. Beawtii Mioe (B paiio-
HEe DOJ0BOT0 ToPoJKa)
YenoeHele 0003HAYEHHA Te e, 4TO H HA puc. 1

MaTh, 9TO PABHUHHAS 9acTh KOTIOBHHE B aTy (asy Oblua 3aHATA paspe;KeHHOIT
noasHHO crenblo. llox BosneiicTBmeM mccymaomux BeTpoB GOPMEPOBAIHCH
JECCOBMIHEIC OTIOKeHNA, KOTOPHIe BCKPHBAKTCSA B 00HAReHMAX JaHHOil Tep-
PAacCHL

OcoBHAKOM CTOAT JBAa TOPUBOHTA HAa YPoBHE 4,35 m 4,5 m. llocnenmuii, Kax
YIOOMHHAIOCH, ABIAETCA KYJIBTYPHHIM CI0EM HaJle0JUTHYECKOTO BpeMeHH. B
HeM mpeobiajzaer meLTbna rpewmmELX (53%), moasmeii (29%), Berpewaiorcs
TaKyKke JIOTHKOBHIC, 3IIAKH, IOJ0POKHNKOBLIEC, CIO/KHOIBETHEE U p. B BEImme-
neskameM yposHe (4,35 m) pesko BO3pacTaer CojiepikaHue THLIBITH MapeBHIX
(70%). Takoe cBoeoGpasme CIIEKTPOB B 9THX JBYX T'OPH30HTAX MOYKHO OOBIC-
HATH TOIBKO (OpMEpOBAaHIEM KOMILUIEKCA PYIEPATbHOR PACTHTEILHOCTH BOBJTE
CTOAHOK YeJ0BeKa, UTO IIOTBeP/KIACTCS BHIOBEIM ONpeeleHieM CeMeHcTBa
MapeBhIX, NPeAcTaBIeHHOT0 HCKRINYATETHHO MUHIBI0H mapu Gemoi. Kaxme-
b0 MPHU3HAKK KINMATHYECKUX IEPeMeH BO BpeMa (OPMIPOBANMS HTUX CI0EB
B CHOPOBO-ILLIBIEBLIX CIIEKTPAX ODHAPY/KUTH HEBO3MOIKHO.

OpmooOpasnsii xapakrep CHEKTPOB, MPeOGIaaHme B OCHOBHOM IIOJBHH B
BRIIIEJIE;RAMEIT TOIMe HapyIIaeTcsa ToIbKO B BepXueil yactu paspesa (0—1,0 a).
37iech BHOBH YBeJMYHBAETCH yYACTHE B3TaKOB GOBGOBBIX, MOSABIAIOTCA OCOKI
CHOPHL C(HATHOBBIX MXOB.

FPicea  Abies
40 . T Y

Puc. 3. CnoPopo-nelIbIEBas auarpamMva oTI0KeHNIT BBICOKOH NoiiMpl P. Beanni MHioc
Venopnpie o0o3HAYeHHA T€ jKe, 4YTo W Ha puc. 1
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Chepon- DTH CIOH 0YEHB CXOKA € HIKHIM IOPH30H-
Zateke tom (4,15 &) paspesa Ha HepBOIl HaAHOUMEHHOM
0 a0 4 spo Teppace p. Bemnit Mioc (pme. 2), KOTOPHII MBI
By 1] T T

martHpoBaix KoHnom oseenenns. CooTseTcTBY-
; oI gangmadT IpeAcTaBIAN coboil KpHoKce-

POTHYECKYIO CTeNb ¢ PA3PEReHHbIM IOJILIHHO-
3JIAKOBBLIM IIOKPOBOM M 3HAYHTEIBHBIM yIacTHeM
606OBBIX pacTeHmil (acTparajiel, Kaparama Kap-
aukoBag u Ap.). B OpmiefHNKOBOM moioce
dopmupoBaiuck 6Gonora, BRpAILIEHHbIe B CTe-
OHYI0 PaCTHTEIBHOCTH. JT0 COYETAHHe, KaK MBI
amaem us pabor B. B. Pesepgarto (1940, 1960),
xapakTepHo A jgaupmadra «60I0TO — CTEIB)
DTOH 2IOXH.

\ B mepemoMHy0 BIIOXY KOHIA CAPTAHCKOTO
S X\ / oJiefleHeHns — Hadamxo rojomena — «6omxoro —
; crenby, chOpPMAPOBABIIAACA B ROTIOBHHE IIPH
TasTHAH JIeJHHKA, II0CTENeHHO IpeodpasoBhiBa-
Jach B JYTOBYI0 CTellb, a B OCBODOORJAmIeM-
¢ OT JIBJA ¥ CHera TOPHOM 06 paMJIeHIH Hadall
$OpMEPOBATBCS  TEMHOXBOMHO-TAEKHBIR JTaH]I-
madT. ITOT TEpHoJ XapaktepeH (opMmpoBa-
HEEeM XODOII0 TyMyCHpOBaHHOM moiivennoii mousst (3,5 w). OOpamienme ®
HTOMY BPEMEHH IIOYTH 0CBOGOIHIOCH OT JIGJHUKOB, JOMHHBEL M CRIOHBI IOCTE-
IEeHHO 3ace/AInNch KeJIPOBHHKAMH W eJO0BO-IIMXTOBBHIME HACa/KIeHUAMH BIE-
peMeRKY ¢ JIMCTBeHHHYHHKAMHE, CoCHAKAMHI i Gepeamaxamu. TeMHOXBOWHAS
Taiira, CONPOBORIAEMAs CBUTOH CBETIOXBOMHLIX H MEJIKOJUCTBEHHBIX JTECOB,
He TOJBKO 3aHANa TOPHOe o0pamieHHe, HO W BHeIpAIach Ha PAaBHNHHLIC
TePPUTOPHE IO TOJHHAM PedeK M CeBepHBIM CKJIoHAM Kyacrosbix rpsj. Ilo
MEe;KCOMOUHEIM TOHIGKeHUAM npeofaajaza pacTUTeIBHOCTh THIA JIYTOBLIX CTe-
meif ¢ ygactueM 3JaKOB, IOJBIHHE, G000BHIX U OCOK.

Bo Bpemsa QopmupoBanus orTioxenunit Ha yposme 1,8 w wamvar Guur Gomee
TeILIHIM B CYXHM, 4eM B Ipejsjiymee BpeMa. B aroT mepmoj Ha TeppuTopum,
MO-BHIMMOMY, HMeJda MecTo ofna u3 a3 PasBeHBAHHA TECUAHEX apeH. IJTo
xopomto cornacyercs ¢ saxmouenmem A. ['. Taeas (1970) o Tom, wro 5—3 ThC.
JeT Hazay 37ech HaGII0aIach IPAMITHBHO-3eMIelenbaeckan Gasa nedusmum.
Oma, BHINMO, 3aTyXJa B CBASH ¢ OCTABJIEHHEM HTOH TEePPUTOPHM KAk Hempu-
TOHOIL JIA MAJIBHEMANIero NCIoJb30BaHMA; K 9TOMY BPeMEHU OTHOCHTCA chop-
MupoBasmmiics Ha ray6uae 1,65 s ryMycoBsiil ropu3oHT. PacTuTebHOCTE DT0-
TO BpeMeHn uMeeT ofJnEK, 6an3Kuil K COBPeMEeHROMY (TpaHIIia CTeIHOTO I 1eCo-
crenmoro mosca). Oranduem spisercs obmime B 06pasie CIOp NANOPOTHHKOB.

— ——

Chergpo-
dioceae

g 0 20 30 & s 0 0 40 80%
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Mo3KHO IPeAmOIOKATE, YTO HAYAJIO BeMJIENeIHA W CKOTOBOACTBA B KOTJIOBHHE
HOBJIERJIO 3a c060il YacThle CTEIHEIE U JIECHBIe TOKAPH! (CTeIH BEKATAINCH IS
yayumenus rpasoctos). Ilo o6pasoBaBmmMes Ha MecTe JECHBIX KOIKOB rapsam,
KaK IpaBMIo, PaspacraioTcsi MAaNOPOTHHKM (HA CEBEPHHIX CKIOHAX COMOK).
Tpassinucras pacTuresbHOCTH GhuIAa IpeACTABIEHA B3JaKOBO-0COKOBO-PA3HO-
TPaBHBIMH accOnHanuAMA. Bos3pocia poik MapeBBIX, YTO MOKET GLITH CBA3aHO
KaK ¢ HAYaBIIMMCH 3aCOJIEHHEM 03ep, TaK M ¢ Pa3BUTHEM COPHON pacTHTeIb-
HOCTH Ha BO3JEIBIBAEMEX 3eMIAX.

Paapessi, otHOCAmuBecs k packonkam Tarapekoro spemenu (2700 mer Tomy
HAa3aJ(), BHIABUIN B KYJIBTYPHHX CIOAX HHYI daEgmadTayio ofcramoBky. B
9TOT HMePHUOJT OTMEUAETCH HEKOTOpOe H3MeHeHHe KJINMAaTa B CTOPOHY apHH3a-
nun. B roprom o6pamiernn rocnoacTByer cBeTI0XBONHAA TANrA CO 3HAYATENb-
HOIl OPUMECHI0 MEJKOIMCTBEHHBIX IOPOJ. TPaBAHMCTHIL MOKPOB KOTIOBUHEL
3aHAT 3JIAKOBO-0COKOBO-TIOJLIHHBIMA ACCOMHATUAME ¢ YYACTHEM CIO;KHOIBET-
HEIX, ryGomperahix m apyrux. Kyasrypusii caoit Tarapekoii smoxm (matmpo-
BAHHBIA 110 HAXOJKAM HAKOHETHWUKOB CTPEJ, OCKOJKAM TOHYAPHLIX H3JIeJnil u
T. 11.) OBUI BCKPHT B paspese Ha BhICOKoil moitme p. Bemwrit Mioc ma rayGume
0,20—0,25 wm (puc. 3). Ilo-Bugumomy, oH copMmpoBascs Ha PyGeske TPUMH-
TUBHO-3eMJIeJ[EIbYECKOI M paHHenacTOMIHOH (a3 mudiaAnum, BHIIEIeHHEX
A. T. Taemem (1970) ma ocmoBe mccaeoBanusi morpeSeHHOr0 MEKpopenbeda
HajmoiiMennoii Teppacsl p. Benniit Wioc. KocBemusiM mopgrsepaieEneM 21oro
MHEHHS SABJSAETCH TaKyKe HAXOJKa PasbuToil 3epPHOTePKH I M3TOTOBIEHHOIO M3
Ceporo InecYaHNKa KOJECHKa OT OPAIKA, B PACKOIAHHOM C HANINM yIacTHEM
TarapckoM morpebennm B 15 s 0T mccaemoBamHOTO HaMH paapesa.

B aByx xypramax oToii sxe amoxu (puc. 4, 5), BCKpHTHX Ha BocToKe Uyabimo-
Enuceiickoii KoTI0BHHE, eme Gojiee Pesko BHPasKEHH YePTH apPUIH3AINH, 0~
3BOJIAIOIINE PACCMATPHBATE 3TO BPeMs KaK «KcepoTepMuueckyno daszy rojome-
Hay. Bmecre ¢ Tem ofpamaer Ha ce6a BHEMaHHe Pe3KOe MAJEHME [0 IHITBI[E
JADEBeCHBIX B CIIEKTPE, KOTOPOE MOKeT HMeTh TOJIBKO 0/iHO obbsacuenne. 1o Beei
BHUMOCTH, BRITAHYBIINiiCA K BocToky or Hysmenkoro Amaray Baremesckmit
HUBKOTOPHEII Kpa;k GBI B 9TO BpeMs mouTn Hamelo obesiecen moJ Bo3jeiicT-
BHeM Bhimaca. B cesomsr, Korjia crens BeITOpasa, Macchl KOUeBHHKOB CO CMEIK-
ueix Yynsmvo-Eruceiickoit u Cranno-EpouHCKoil KOTIOBIHE CO CBOMMHE CTa[aMI
nepeMemaNuch Ha JAy4lne yBJIaskHeHHbe nactéuma Bartenesckoro xpsska, 410
¥ HOBeJI0 K ruGenn jJeca Ha CKJIOHAX. JIMme B b1oxy, 61H3KYIO K COBPeMeHHO,
KOT/a HaceJenHne Mepelio K OCeJIOCTH ¥ TIABHEIM 3aHATHEM CTAJ0 3eMjema-
1ecTBO, CKIOHK BaTeneBCcKOro Kpsska CTaim BHOBL 0JIeBATHCA JPeBeCHOil pac-
THTEJIBHOCTEIO, IMBIIBIA KOTOPOHl PAsHOCHTCA M0 MPHIETAIONEM K KPsMY cTe-
usm. Ilo aToit npuunEe B BePXHUX CI0sAX Pa3pe3oB KYPTaHOB 06HapY:KUBaeTCH
npeobnajiamne JApeBecHOH ITBIIBITHL.

Hy:xmo mopuepkuyTh, 970, [0 JAHHLIM BCeX pPaspesoB, CHEKTPH COBPEMEH-
Hoil amoxu (mocJjejiee ABYXTHICATENETHE) OTIMYAIOTCH 3aKOHOMEPHOI 1pPOTH-
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Pue. 4. CnoPoBo-NLUIBIERAA IUarpaMMa  oTIomeHnii kyPrana N 10 Borpajckoro Paiiona
Vcaopuble o003HAYEHUS T€ KC, 49To M Ha pHc. 1
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Puc. 5. CnoPoBO-TILIILIEBAA jHarpamma oTiao:xennil kyprana Ne 13 Borpajickoro pajiona
VYenosabie 0003HAYEHHMA Te i€, 4YTO M Ha puc. 1

BOPEUMBOCTLIO: UX OT/EIBHEE DIEMEHTH CBHIETOILCTBYIOT O HEKOTOPOM yayd-
IMeHHH VBJIA;KHEHHS, APYTHe, HAIPOTHB,—O0 KCePOPUTH3AINHE PaCTUTEILHOIO
moxposa. H mepBrM npn3HakaM OTHOCHTCSA, HAIPHMED, BO3PACTAHNE [0JH eJIH
¥ OUXTH, HO-BHAUMOMY, B GOJIBIIE CTEIIeHN PAaCIPOCTPAHUBIINXCA 110 TOPHOMY
obpamuennio. OHOBPEMEHHO B CIEKTPAaX BO3PACTAET YIACTHE CIOKHOIBETHEIX
1 ryborBerHpx. [IpUuMHY 5TUX TPOTUBOPEIUBEIX TEHJEHIMIA MBI BHIIM B TOM,
9To0 Ha OOIEKIMMATHYEeCKHil IpoIece MeJJIEHHOTO YJAYYINeHHS VBIAKHeHHA
HAKJIAJIbIBAETCA BO3JEiCTBHE YeJ0BeYeCKOl JIeATeJIbHOCTH, NOpOKAaomee 06-
PaTHYI0 3aKOHOMEPHOCTh.

RECONSTRUCTION OF LANDSCAPE INHABITING
CONDITIONS OF MAN BY MEANS OF THE SPORE-POLLEN ANALYSIS
8. A. SAFAROVA

Kazanian University,
Kazan, USSR

Pollen research in archaeological excavations permitted to connect substitution of
phases of the vegetational cover with some stages of the human history in the Minusinsk
depression.

The cut of the third terrace of the Enisei river near the village of Kokorevo («Te-
leshny Log»), (illustration 1) revealed in its lower part the Late Palaeolith horizon the
absolute age of which is 13300 4 100 years (found by the radiocarbon method). According
to the spore-pollen analysis this period coincides with the Sartan glaciation.

The mountain framing was covered with glaciers, the depressions had thin worm-
wood cover including a small quantity of cereals graminaea. Drying winds from the
mountains blew away soil particles and left them in the lower parts of the relief. Near
the places of man's dwelling grew typical weeds.

The end of the Sartan glaciation — the beginning of the Holocene. At that time
the «mire — steppe» formed in the depression as a result of thawing of the glaciers in the
mountains gradually transformed into «meadow — steppe» and at the same time in the
mountain framing clearing from the ice and snow formed dark conifer taiga landscape.

With the beginning of the primitive argiculture areas of deflation appeared on sand
Iterraces of the rivers.

The cuts belonging to the excavations of the Tagar time, revealed in the cultivated
layer another landscape situation.

There comes xerophilous phase, expansion of stappes and of the light conifer laiga
belt takes place.

Some elements of the speclra of modern times show improvement of moistening, others
speak of xerophitisation. It can be explained by the fact that climatic processes are superim-
posed by man’s activities.
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MAPHIHOIIAJIMHOJIOI'MA
MARINE PALYNOLOGY

PACHPEJEJEHWE HNbIJbLIBI i1 CIIOP
B OCAJIKAX MOPEII I OKEAHOB

E. B. KOPEHEBA

Teonorndeckuit maCTHTYT AH CCCP,
Mockea, CCCP

Cucremarnueckiie IaTMHOIOIHIECKHE MCCICOBAHAA COBPEMEHHBIX MODPCKHX
0CaJIKOB Havaanuch B Havage D0-X rofoB. 3a HCTEKNIINe HEIOJIHEIE [BA [eCaTIIe-
THA HaKOILIEH [0BOJIBHO Golbiroil (axkTHUYecKWii MaTepHal, O3B0
YCTaHOBHTHL HEKOTOpPHe o0HmiHe BAKOHOMEPHOCTH B pAacHpefeJeHHH IhLIbILI 1
CIIOP B BOJI0€MaX DPa3NN4HOrO THIA B 3aBHCHMOCTH 0T reoMopdolormueckmx
VCJAOBHI M THIIOB OCAJKOB.

CnopoBO-NLITBIEBOH aHANN3 MOPCKHX OTIOKEHUIl naeT IjeHHEe CBeIeHII
Juis erparurpagui ocagkoB 06HYHO B TeX ciaydasix, KoIja JApPyrHe MUKpOHa-
Je0HTOJOTHICCKIe METO/Ibl, 0CHOBAHHBIE HA H3YUCHIH JiaTomeit, Gopavunmgep,
pagmonApuii, Kokkaaurogopux u ap., Maxo sddexruBus. Ilsiabpma 1 cnopn
pacTpeeNsioTesa B 0cajlkax Kak IeTHToOBAA (PaKIIA TepPUreHIoT0 IPOTCX05k-
JeHUS, I MAKCHMAJIBHOE COIepsRaHNe IBIIBIEI BCTPEYAeTCA Ha ydacTKax, TJe
HAKAIIMBAIOTCA TIMHHCTHe MBI, HMEIIIHe HEBEICOKOE COjep:;kamme KapHo-
HATOR U amMoppHOTO Kpemmesema.

Bo sryTpennunx mopsx, tuna Oxorcxoro n CpeuzeMHOT0, KOTHTIECTBRHHOS
coflepriaHme NLIJIbIL CBA3aHO He CTONBKO ¢ PACCTOAHNEM OT 0eperon, CKOJLKO
¢ pacmpesielieHHeM 0CajgKoB, KOTOPOe 3aBUCHT OT peabeda jHa, Tedennii n 6mo-
JOTHYECKON HPOAYKTHBHOCTH MOPH.

B Oxorckom mope HauGonbmias KOHIEHTPAIMA IHIIBIE OPHYpPOYEHA K
BHAguHaM B peinbede MOPCKOTO aHA, IJ[e HAKAMIMBAIOTCA TJIMHHCTHIE LI I B
paiione KOTOPHIX HPOJYKTHBHOCTH INIAHKTOHHBEIX OPTAHIIBMOB HE OYeHb Be-
auka (Hopemnesa, 1957).

B CpenmsemuoM Mope, B MOBEPXHOCTHOM CII0€ OCAKOB, BHICOKAS KOHIICHT-
panusA OeJIBIE Habdofaercs TOJBKO B 3amagHON 4acTu Mopa u B AjpnaTi-
JeckoM Mope. B ocranbHpix pailoHaX KOHIEHTpPAIHd NLIILIE 00JIee WA MeHee
HHUBKasg, 9T0 00bacHAercA 1) MaJLIM IPHTOKOM TePPUTEHHOTO MaTepuajia H3-3a
crabopasBuToil ruppoceT # GeHOCTHIO PACTHTENBHOTO IOKPOBA B IIYCTHHHBIX
paitonax Cesepuoit AQpurm n 2) mmEpokuM pacupocrpamenmem Ha jame Cpenn-
3eMHOro Mopsi KapbomaThbix ¢QopamuHndepoBrmx uiaos (Bpomcrmii, Ilanos,
1963; Koreneva, 1971).

B oTkpmITEX MODAX M OKeaHaX KOHIEHTPANUA LB B IEPBYI0 0Yepenhb
CBABaHa ¢ paccrogHmeM oT GeperoB. llparTnueckm B 00pasiax, moJyIeHHHX
na paccrogunn Gosee 500 ra or moGepesrUil, MOAHO BCTPETUTH JNIID SUHIT-
Hble 3ePHA DBUTBILL 1 cmop. Haxosxgenue szaunTennroii KOHIEHTPALHY THUITb-
bl Ha GOMBMUX PACCTOAHUAX OT GEPEroB, MO-BUANMOMY, BO3MOKHO B TIyBOKO-
BOJIHBIX KOTJIOBUHAX THHA AHTOIBCKOI, I'BUHEHiCKO# m Ipyrux, Kyaa CHOCATCA
OTPOMHBIE MACCHl TOHKOTO TePPUTeHHOT0 MaTepualia MOIIHHMH OKeaHIMIeCKHMI
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TeUeHHAMH, HO 9TOT Bompoc Tpebyer pnanbHeimero unsydenns. [loka mme-
J0TCS CBeIeHHA JInmb mo oraeabHmM obpasnam (Mcarymora, 1971).

Haubomee moaHo cocTaB pacTHTeNbHOCTH OJIHBIeKAMUX mobepe:kuii oTpa-
FRAETCSA B CIOEKTPAx, HOJYYCHHBX B NPUOPE;KHEIX OCafKax, Ha PAcCTOAHWH He
Goxee 200 gx ot Gepera. C ynamenmem ot moGepeskmit mpomexonutr auddepen-
OUanAA OEUBIE 10 MOPHOIOTHIECKOMY CTPOGHHIO, BHIIAJEHIE H3 COCTaBa
CIeKTpa THIIBIE, obxafafomeil mIoxoi guoranmeii (mraBydecTtso) u obora-
MeHAe CIeKTPAa XOPOIMIO ILIABAIOMEH MBLIBIONM.

Bee BHIIEH3I0;KeHHEBI CO0GPAMCHIA YiKe OMyOIHKOBAHB paHee B Pa3HBIX
paBorax, moaToMy He Gyjiy ocraHaBiumBaThcsa Ha HuX. Heckonbko Gomee mox-
POBHO OCTAHOBIIOCH HA Pe3YJIBTaTaX MCCIeOBAHHA MBLIBIEL M CIOP U3 OTIO-
srenmit menbpa Samammoit Adpmru. [Meand Samagmoit Adpuru sBiseTCS
HHTEPeCHHIM OOBEKTOM J[IA WCCJIeOBAHHAA, IHOTOMY UTO OH HPOTATABAETCH C
cesepa Ha 10T Ha HECKOJBKO THICAT KHJIOMETPOB M HA 9TOM HPOTSKEHHH Ha
IPAMETRATOMAX TOGePE;KBAX CMEHATCS [EBIl PAJL PACTHTENbHEIX 30H. B paii-
ome Jamagmoit AdQpurm, rge B0k mobepe:kuil pasBuTa y3Kasg IOJIOCA IMeJIb-
da (o 100 xm), COPOBO-IBLIBIEBEIE CIIEKTPEL XOPOIIO COOTBETCTBYIOT COCTABY
pacTurenpHOCTH mpmieralomux mobepemxmit (Auberville, 1933; Hutchinson,
Dalziel, 1955; ®@usuro-T'eorpadmuecknit Arrac Mupa, 1964). C cepepa na or,
ot mupots Creppa-Jleone (7 c.m.) go muporst I0;kHOTO TPOHUKA, MOKHO BbI-
JEJNTH HeCKOJIBKO 30H, XapaKTePH3YIONIAXCA CBOLOGPABHEIMA CIIOPOBO-IBLIb-
[EeBHIME CIEeKTPaMHU, OTPa/RAIMEME JOMHHHDYIOMMI THI pacTHTeIbHOCTH,
pasBUTON HA NPWIETAIONX HOGepe:KbhAX.

1. CIopoBO-IELIBIEBEe CHEKTPH, moxydenuse y Geperos Creppa-Jleone u
JluGepuu, XapaKTepH3YIOTCA BHICOKEM COEP/KaHmeM HBUIBIE m3 cem. Mimo-
saceae, a TAK/Ke MEHBIINM COfep/RaHmeM IBIIBIH 13 cemeiicTs Combretaceae
(Combretum, Terminalia), Palmae (Elaeis guineensis), Euphorbiaceae (Alchor-
nea), Caesalpiniaceae ([/soberlinia) W eIHHHIHO BCTPEYAETCHA NEBUIBIA U3 Ce-
meitcts Anacardiaceae, Meliaceae, Bombacaceae, Proteaceae m ap. Cmopm
Pa3HO0Gpa3HEIX IATOPOTHARO0OpPasHEX cocraBagior a0 25%. [lsurena Man-
IPOBEIX pacTeHmit, TaBHbpIM 06pazom pona fhizophora, cocraBiser 0 16%.

2. B paitome Bepera CionoBoit HocTn meurbna MaHTPOBBIX COCTaBJIAET 10
30%. B cumexrpax aToil 30HH JOMUHHPYIOT CIOPH IATOPOTHAKO0Bpa3HEIX, COC-
rapraomme 55—609% . IloxpriToceMeHHEEe, OPeCTABATEIH BIA;KHLEIX TPOIMH-
gecKkUx JecoB, cocrapiasoT 15—20%.

3. B paitone yersa Hurepa, K 0y n K ceBepy OT Hero, YpesBHYAilHO 1II-
pOKOe pasBHTHEe WMEeT MAHI'POBAas PACTHTENbHOCTH, YTO HAXOMHT CBOe OTpa-
JKeHEe B COCTABe CIIOPOBO-THLIBIEBHX CHeKTPoB. [IbuIbia mpemcTaBHTENE
MaHTPOBOi pacTuTeIbHOCTH cocraBiaser 78—88% o1 obmero KOXEIECTBA
3epeH MBUIBIE 1 CIOP.

4.y 6eperos I'aGona 1 KoHIr0 B CIOPOBO-TLIIBIEBHX CIEKTPAX NOMUHADPYIOT
OBIBIIA W CHOPHI, IPUHAJIE/KANNe PasHo00pasHEIM HpelcTaBUTeNAM TPOMH-
qecKUX M0sIeBHX JecoB. Ompenenena menrhra w3 cemeiicts: Combretaceae,
Tiliaceae, Meliaceae, Euphorbiaceae, Proteaceae, Balsaminaceae, Bombaca-
ceae, Cunoniaceae, Caesalpiniaceae, Santalaceae, Hippocrateaceae, Rosaceae,
Papilionaceae, Myrtaceae, Lythraceae, Menispermaceae, Ochnaceae, Nyctagi-
naceae u ap. MHOTO IBUTBI[H 0CTAT0CH HeompegeaenHoi. Pasmoobpasusl ciiopit
uz cemeiicts Polypodiaceae, Pteridaceae, Davalliaceae, Gleicheniaceae, Hy-
menophyllaceae, Selaginellaceae. IlsiTbia mpejcTaBuTeNeil MaHTPOBOM pac-
TATEILHOCTH cocTaBigeT or 28 mo 45%.

5. K sory or yerbs HoHro cropoBo-TIELIBIEBRIE CHEKTPHl XapaKTepH3YIOT
PACTHTEIBHOCTE JeCHOIl CABAHHEL, PACIHPOCTPAHEHHOW HA IPHIETAIOIHX K
menby Geperax. Cmertpsl 00paznoB DTOH 30HH 3HATHTEIHHO OTANIANTCA OT
paccMoTpeHHEIX BHIIE. B HX cocTaBe 0CHOBHOe 3HAYeHHe MpHoOpeTaeT MELIBIA
amakos — 34—479% . Va npesecunix mpeobragaior pomst Combretumm Isober-
linia. Ormeuena meinbia cem. Myrtaceae. 3amernoe ydacTHe B CII@KTpe IIPH-
mage:xaT neabine Podocarpus (4—79%), 3anecemHoll B 0CAKA W3 OT/ATEHHBIX
TOPHBIX pailoHOB.
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6. Eme rosxnee, na mmporte okoxo 14° ¢. 1I., CHEKTP OTPaskaeT PACTHTEN b-
HOCTB OTKPHITON caBaHHEL. B mem oTMeuaerca mourn MCKIIOYNTEIHHO HHITBIA
TpaBanucTeiX pacrenmit. Ilpeofmramaor smarxn. Ortmedaercs merasma Cheno-
podiaceae, Cyperaceae, Compositae.

s npesecubix orvedena maumb nnuibna Combretum. CHOpPH 0TCYTCTBYIOT.

7. OBpasupt, B3ATHE BI0Ib MyCTHHHLX Mobepesxnit I0ro-3amagmoit Adpn-
KU, He CO/CP/KaJM HBLIBIEL I CHOP.

Tarum obGpasom, mccmegoBanme MHEUIBIH U CIHOP W3 0CAJKOB IIeabda Sa-
maqHoil AQPHEN MOKa3alT0 TECHY CBA3b COCTABA CIOPOBO-IELIBIEBEX CIIEKT-
POB € pacTHTENBHOCTHIO mpuMbeiKaiomux nobepesmuil. [Ismisma Podocarpus,
OPHHOCHMAA U3 TOPHEIX DAlloOHOB, HIPAaeT 3aMETHYI0 POIb JUIIb B COEKTpPaxX I3
00pasioB, TPUMHKAOMEX K CaBaHHAM, TJe TOCTYIUIGHM® MEeCTHON IHIIBIH
BHATATENBHO MeHBINE, 9eM B JecHoil 3ome. Tedenmsa, mo-BupumMomy, mrpaimor
He3HAYHTENBHYI0 POJb B HepeHoce NBUIBIE Ha meibde.

[pn maywenmm crpaturpadui COBPEMEHHHX MOPCKUX OCAJKOB METOIOM
CIOODPOBO-IBIIBIEROT0 AHATN3A BayKeH BOOPOC 0 BHGOPE MECT B3ATHA KOIOHOK.

Onan uceneoarenn (Stenley, 1969) cumraior, 4To UBYUEHMIO CTOUT HOJ-
Beprarh JIUMIb KOJOHKH, TOJIYIeHHHE B HEIOCPEeICTBEHHON OJIM30CTH 0T IIO-
Oepesruii KORTHHeHTOB, Ha meabQe, TIe CHOpPOBO-IHIIBIEBHE CIERTPH HANGO-
Jee IMOJHO OTPAKAIT COCTAB PACTHTEIBHOCTII OMH3Ie:RANINX IMo0epes i,

Apyrue (Groot m ap., 1967) cumrator nauGosee MOAXOMAMIM MECTOM s
B3ATUA KOJOHOK a0HCCATbULIEe DABHHHEL, PACIIONOYKEHHLIC 34 IIPeIeJaMi KoH-
THHEHTAIbHOr0 ciiona. Toabko 3pgech, mo WX MHEHHIO, BO3MOMKHO HOJYUNTH
JIMHHBIE KOJTOHKA ¢ HeHAPYIMeHHOH cTpaTH(HKAILIel I HelpepLIBHEIM 06a KO-
HaKOILIEHIEM.

B ¢ropoBo-TIBLTBIEBLIX CIEKTpaX, MoJyIeHIHX Ha Meldb(e, HanboIee mol-
HO OTpazKaercs cocTaB NpUOpeRHol pacTHTeAbHoCTH. V3BecTHO G0/biIoe KOTN-
9eCTBO HPUMEPOB HOAYYeHHA Ha IIelbhe KOITOHOK, KOTOPHE OXBATHIBAIOT CPaB-
HUTEIBHO HEeDOJNBIIOI 0TPe30K TeoJ0orHYeCKoro BPEMEeHH — TOJI0IeH, perke
TOJIONeH — BepXIl BepXHero IIeHCTONeHA, CII0POBO-IBLIBIEBLE CIHEKTPH W3
KOTOPHIX ¢ 00IbUION CTENeHbI0 NeTATBHOCTH O0TPasKAl0T H3MEHEeHHS B COCTABE
PacTHTeIbHOCTI, IPOMCXO/ABIINE 32 BPeMsa HaKolLleHHd ocajkoB. Ho komorrm
C HeOPepPHIBHLIM O0CATKOHAKOMIeHIEeM, OXBATBIBAIOIINE OOJXBIIHE OTPE3RH
FeoIOrHIeCKOr0 BPEMEHHM, MaJjlo, BeDOATHO, MOJYIATH HA IHeabpe.

Necaeposanus [laoana I'poora B Apremrmacrom Gacceitne (Groot m xp.,
1967) moxrasami, 9ro B Koldourax, moaygenasx ma paccrosmum 1000—1500 ra
or nobepessmit, nabaogaercs depegoBanue TOPU30HTOB ¢ HU3KOH KOHI[EHTpa-
IUeil BIIBIEL ¢ TOPH30HTAMI ¢ BHICOKOIl KOHI[@HTpaIideif, IpIIeM I'opH30HTE
C HU3KO#l KOHNEeHTpAaIueil IELIBI{L COMEP/KAaT B OCHOBHOM MBLIBIY JPEBeCHbIX
HOPOJ U CHOPEl, & POPH3OHTHL ¢ BECOKOIl KOHIEHTPAIHel XapaKkTepH3yioTcsd
npeobiaaganmem melabisl Chenopodiaceae u Ephedra. Ipoor odbsacuser yse-
JUYCHHE IBEIBIE B POPU30HTAX ¢ IOBHINEHHON KOHIEHTpaLueil TpudimKenn-
eM HCTOYHITKA CHOCA ILIIBIE B CBASH ¢ MOHHKeHIeM YPOBHA 0Keana B JIeHil-
KOBEI@ DIIOXH W € BHIXO/0M Ha JHEBHYIO I0BEPXHOCTH IMHPOKOIl IMOT0CLI MIedb-
¢a, sapacrapmeil B 910 Bpemsa meapesecHoil PacTHTETBHOCTHIO € IPeodIaa-
HUeM KcepoUToB U Talo(HTOB.

B merme HHKROBEIE DIIOXH H TOCICICIHAKOBOE BPEMs MPOUCXOAHIO HOBbI-
HIeHIe YPOBHA oKeaHa 1 yAajJeHHe HCTOTHHKA CHOCA HBIIBIL HA PaCCTOSHIe
Goiee 1000 xax. CrekTphbl 9THX TOPH3OHTOB 0UeHb 06EIHEHE! I COAEPIKRAT B CBOEM
COCTaBE B OCHOBHOM IILIIBI[Y JIPEBECHLIX HOPOJ U CLOPHI, 06Iafatolmie Xopo-
weil daoranumeit. Ilogo6ay0 RapTHEY ME HabI07alm B IeHTPAIBHON WacTi
fAnomcroro Mops, rae B mePHOAEI NOHMKEHHS YPOBHA MOPA HA JHEBHYI II0-
BepPXHOCTH B BI/Ie OCTPOBOB BBIXOJWIN II0BOJHEE BOSBHIIEeHHOCTH fMaTo u ap.
(Hopenesa, 1961).

i MaTepecHsie  pesyibraTsl necaegoBaHUA KOJOHOK, IOMYIOHHHX W3 abHC-
CANBHBIX 0CAJKOB ATJIaHTHIECKOT0 OKeaHa K BOCTOKY or Baramckmx ocrpoBos,
6suim omy6nmkoBans [lannenem Xeduoom (Habib, 1968, 1970). Bepxuue ro-
PH30HTH BCEX IMATH MCCIeTOBAHHAX KOJMOHOR o rirydmusl ot 86 mo 283 ca co-
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CTOAT 113 KapBoHaTHHX WIOE, JUMeHHbX OLIBNE U coop. I'aydike conepskares
TeMHBIE TJHNHHCTHI® IUIBL € BBICOKOH KoHIEHTpanuell DNHIBIE pasnoob-
pasHOTO CocTaBa CpejHeMel0Boro Boapacra (annb, cenoman). Xe6ud, ccrmanch
Ha PaGoTEl 0 PACHPEeeIeHN0 TEUIBIL H CIOP B 0CATKAX COBPEMEHHEIX Mopei
M OKeaHoB, JleJaeT BRIBOJ O TOM, UTO B MEI0OBOHl mepHoJ cyIa, MO-BHUMOMY,
HAXoAMIAch GIMAe K MecTy B3ATHA KOJOHOK.

[Mamurosormgecke MccIeOBAaHAA MOPCKHX H OKeaHHYECKHX OCAJKOB Ja-
10T HHTePeCHBI MaTepuas Jiia crparurpaduu ocajkoB pasHoTo BodpacTa O 4
PeIIeHNsT BOOPOCOE O pacnpejeledus B IPOUIJIOM CYITH H MOPS.

C magamonm raybokosogmoro 6ypeHNA B okeane OTKPHIBAIOTCA HOBEIE BO3-
MOJKHOCTH JJIA MapHHONATHHOJIOTHIECKNX NCCHeoBaHui.

[To mameMy MHEHWIO, M3YUEHUIO CJeayeT IojBeprarh KOJOHKH, HOJIy4eH-
HBIE KaK HA IIeibe, Tak 1 B abNCccaNbHLIX paifoHaX oKeaHa B 3aBHCHMOCTH OT
meneil m 3agad wecraejopanma. s maJMHOIOTHYECKUX HCCAEIOBAHMN 04eHB
BasKHO HMeTh CHCTeMATHYeCKHe cOOPH KOJOHOR M [HOYePIaTedbHBIX IpPod 1o
npodmiaM 0T mobepesknil K abiccalbHBIM pailoHAM oOKeaHA.

DISTRIBUTION OF POLLEN AND SPORES
IN MARINE AND OCEANIC SEDIMENTS

E. V. KORENEVA

Institute of Geology, Academy of Sciences USSR,
Moscow, USSR

In the surface layer of sediments of inland seas, the amount of pollen mainly depends
on the bottom relief and the granulometric and material composition of sediments rather
than on the distance from the shore.

In oceanic sediments, on the other hand, spores and pollen occur only at relatively
short distances from the shores of continents and big islands. The distance to which pollen
and spores are transported depends on the direction and strength of winds and ocean cur-
rents.

The composilion of vegetation of nearly costs is best represented in spectra recovered
from samples collected on shelfs.

The spore-pollen spectra from sediments located in the central part of inland
seas or far away from the shore in open seas and oceans contain only those spores and
pollen showing good flotation properties. It is essential to have cores with undisturbed stra-
tification and continuous sedimentation. Such cores can hardly be obtained on shelfs or
continental slopes. The best for coring appear to he abyssal plains and deep-water
depressions near continents.

Knowledge of the regularities of formation of spore-pollen spectra in recent ma-
rine sediments is of great importance for the interpretation of spectra from ancient marine
aeposits.

BO3PACT JOYETBEPTHYHBIX OTJORKEHINA
OCAJ/IOYHOI'O YEXJIA BAPEHITEBA HIEJIb®A

A. ©®, IJUBHEP, B. JI. TUBHEP, B. [I. KOPOTKEBHY

HayuHo-ncenenoBaTeIbCKuil MHCTATYT FeOdorAn APKTHRA,
JlenuHrpang, CCCP

Mopcrue TaXnEOIOTHIECKIE HCCAEI0BAHNS KacalOTCH 10Ka, B 0CHOBHOM, 0CAJ-
KOB aHTpomoreHoBoro Boapacrta. OHAKO He MEHBIIHIl WHTEPeC IIPeicTaBIgeT
u3yueHle KOHCOMIJMPOBAHHLIX 0AaHTPOLOTEHOBHX 0CAJ0YHBIX TOPOJ, MOIH-
MaeMbIX JparaMu, AHoYepHarteilsMm M apyrmmm upubopamm. llpakTmka mop-
CKUX reodormdeckux pabor, B wactHocTd, B Bapennesom n Baatniickom mopax
(Raenosa, 1960, 1961; In6mep, 1969, 1971; Dibner and oth., 1963; Jlu6nep
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u p., 1959, 1970, 1971; Valtheim, 1962, 1969) moxasmBaer, 9T0 TOHHEIT Ka-
mernasiii mMatepuana (JJHM) mmeer, 3a MaJTBIM HCKIIOYEHUEM, MECTHOE IIPOHC-
X 0sK/ICHIIE.

Ilaneorrororugeckoe, B ToM 9Hcie HajJuHoJorndeckoe, nayuenne KM ma-
garo 8 HUNTA p 1962 r. K macroamemy Bpevmenu Hambolee H3YIEeH B HTOM
oraomennu Dapemnies meabd.

IMlexind Bapenmera mopsa — orpoMHas 3aToIUIeHHas PABHHHA, pPacdyseHer-
paa swerobamu: @pann-Busropmsa, 3wigranckum, Megsemuncrun, Hopa-
KamcKUM I JIP., a Taks/Ke reoMopoJorHieckl XY e BHIPAKEHHHIMH T0AH0I-
gaMn (puc.). ITH JENpPeCCHH B OCHOBHOM HBIHAIOTCHA B0HAMH aKKYMYJISIUH
AHTPOTMOTEHOBEIX MOPCKUX (M KOHTHHEHTAJIBHBIX) He- M HOJIYKOHCOLHHPO-
BaHHLIX oTnokenmit. VekTovenie cocTaBiser TodbKo IMAPOTHELL oTpesor Men-
BE;RITHCKOTO sRelXoda.

Memny swemobamu Ha Godblieil dacTi meabda pPacHoJI0KEHB LOABOJIIHIE
CTyIeHYATHIe ILTATO, MECTAMI BHICTYMAIOINIC BElIe yposisa Mopsa (o-Ba Bapen-
1na, Ik, 3emua Opamnna-Mocnda i gp.). I T TOBEPXHOCTH N PeCTABIAIOT coboil
o0IacTH TPeuMyIiecTBeHHON AeHYaTHT. 3/ech TOHHREe WG 3a1eranT TOHKOT
mpepLBHCTOR mieHko#t (MormHocrso e Gomee 0.5—1.0 m), a mojcrraaonime
MOIYKOHCOJMIAPOBAMITEIE OTIOKEHIA HTPEACTABIEHB 00LYHO MecTHOIl Mope-
HO#l, KoTOopas 10 MPOCTHPAHUID TO M JeM0 CMEHAETCH HK3aPUPOBAMHBIMI IO-
BePXHOCTAMI KOPEHHLIX HoPOJ I YIacTRaMi passurtia ux smosusa ([udmep,
1969; [lubumep u nup., 1971).

IMourn sees JIHM ocagounoro wponcexosmaenisa, nogasareit 8 300 oreamno-
JOTHYCCKHX CTAIUAX, TMOABEPICA Pa3IMIALIM aJe0HTOI0THICCKIIM HCCIe 0~
pamusy. [Tpu arom [TEM ¢ 60 crammmii cofepsan oprasmdeckiue oCTATRA H B
TOM 9Hesie citopsl 1 HeLiblly. [locaepuie nospoainin 6olee WIN MeHee HaJ@AHO
nataposars JIHM, mogmarsii B Toukax 1—21 (puc.).

Han6oxee gpesame oTI0KEHIA YCTAHOBICHL 10 HATMIOTIOTHICCKITM J{ali-
HuM B BocTownoil wactn Hoparunceroro mwiaro (touxa 1). 3meck us mebua wepap-
IMUTOBH/HLIX HECYAHMKOB BbIJIGTICHLI MIIOCIIOPHI, CPEg KOTOPHEIX OIIpeIeJIeHbI:
Trachytriletes punctatus (Waltz) Isch., Stenozonotriletes aculeatus Naum.,
Hymenozonotriletes pusillus (Ibr.), H. commutatus (Waltz) Isch., H. bialatus
(Waltz) Isch., H. varians (Waltz) Isch., Dilobozonotriletes campylopterus
(Waltz). Isch. u ap. 9t QopMLI MO3BOAIOT HpeAIoIaraTh HIKHe-CPeHeKap-
HouoBHil Bo3pacT BMeIIaIIIX mopoj. bonee Touno (cpemuuil kKapbor) Bodpact
9THX OTI0/Kenui qanT gopaManudepsl, o0HADYHKeHHRE B 00Pasnax H3BeCTHS-
won, moguarTeix Ha toit ske cradmmu (I, II. Cocumarpora) )

B rtpex paiiomax Bapemmena menbda, W3 TOIHMHKTOBHIX U KBAPHEBHIX,
MECTaMII YTAHCTHIX IeCUAHNKOB, TIHHACTBEIX M YIJIHCTO-TIIMIHCTHIX CIAHIER,
10 CIIOPOBO-TIBLIBIEBHIM JAHHLIM YCTAHOBICHE OTIOREHHSA IIEPMCHOTO BO3-
pacra.

1. Tloasomgibie nmpogod/KeHnsl BaX0oB U JIoKOHH, IporAruBaloupixcs (Ha
cepepo-zamay) wa Tmvano-lledoperoit mpopmanun (rousm 2, 3) 1 or 10:K0M
oronegnoct Hopoit 3evan (roura 4). B ofpasmax, HoJHATHX HA 9TUX CTaH-
IHAX, CHOPOBO-TEIIBIERHEe KOMIUIEKCH OTIHYAIOTCH GOJBLITHM KOINYECTBOM
nerbier (80%), cpemu KoTopoit ocofeHHo 00MIbHA NLIIBNA XBOHHLIX ¢ pedpuc-
Toil cKynbaTypoil Tera (tmma Siriatopodocarpus m Striatolebachia m np.). B
3HAYNTEIBIOM ROINUECTBE odHApy:KeHa HuLibHa poga Vittatina. Peme Betpe-
gasues npejacrasurean pogos Cordaitina, Ginkgocycadophytus, a Tarike cropst
pojor Leiotrileles u Trachytriletes. Tawroll KoMmieke 6113018 KOMILIERCAM M3
OTIOKeHHiT mepMu, paspureiXx B espomeiickoil wactu CCCP. Mmanwm, maii-
IeHHLIE B IMefHe Meprejeil M M3BeCTKOBHUCTHX HeCUAHIKOB H3 TOYKH O, AA0T
mepMo-kapboroswit Boapact (JI. B. Hexopomesa), a agpa nexennmos, B TIH-
§ax H3BeCTHsAKA I3 TOUYKH 2, yraseBawT Ha Kapbonm — tpmac (O. B. Jlo6amo-
Ba).

2. Megpemmanero-Hanemguneroe nmaro (rouxn 5, 6, 7, 8, 9, 10). Cooporo-
TBLIBIEBHe KOMIDIEKCH B 00pasiax u3 9THX ToYeK OTINIAlTCH Hpeodialannem
cmop (67%), cpegn KotopuX BeTpedensl BUAL pofor Leiotriletes, Trachytriletes,
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Acanthotriletes mw Lophotriletes. Ilsibma npepcrasiema pomamm Cordaitina,
Ginkgocycadophylus m Coniferites. BumoBoil cocTaB n KoJHYeCTBeHHEE COOTHO-
IMeHHEA MY POJaMil CBUAETENBCTBYIOT 0 IePMCKOM BO3PACTe HCCIeI0BaHHEIX
IO PO

3. llomsommas oxpamna 3anagmoro IllmmnGeprema (rourm 12, 13, 14).
Slech 10 JTAHHKEM CHOPOBO-IBUIBIEBOT0 AHAIH3A YCTAHOBIEHHI OTIOHKEHMS
mepMo-KapGoHOBOTO Bo3pacTa. JT0 COIJIACcyeresi M ¢ Pe3yiabTaTaMH HCCIeToBa-
nua Qopamvmuudep (A. A. I'epre).

B rourax 15—19 ycramoBieHs CHOPOBO-IBIIBLEBLE CIEKTPH, XapakTep-
HEIe /A PasimdHBEIX 0THexoB Tpuaca. K Bocroky or apxmmenara lllnun6epres,
na mozxBoxuoM miaaro Ilepcest (toura 15), U3 IIATOR aTeBPHTO-YIAUCTHX CIAH-
IleB BBIIEJeHE OOMIBHBIE MUOCIOPEH, CPEIUd KOTOPHIX IpeobiamaeT MEIIBIA
(97%), npepcrarnennas caropoodpasummu (11%), rpynmoit Azonaletes-Asacci-
tes (11%), wopmamroBeMu THna Y uccites (7%). Cuops npmeagmeskar Calami-
taceae, Equisetaceae, a raxiwe Trachytriletes w Lophotriletes. Tlpusenennsrit
CIEeRTD XapaKTepeH /A OTI0/KeHUi HUIKHEro TpHaca.

Boxee momopoit ciextp BrielIeH M3 IIHTIATHIX MHKPOCIOHCTHIX HeCdami-
KOB, IOJHATEIX Ha Ioro-soctoke Mepsesnuncko-Hapessauackoro waaro (rouka
16). 8mecs 88% cocTaBasAOT CHOPHI, Cpe KoTopuX obHapykens Matoniaceae,
Dicksoniaceae, Osmundaceae u np. Ilsabna mpumagie;kut caroBoo6pasHbim
(649 ), wopmamroBEIM THHA Yuccites (4%) m xBoitmniv (29%). ITpmsemenusiit
CIIEKTP YKa3HBaeT Ha BEPXHIOK YacTh CPeJHETr0 H HIKHIOW YaCTh BePXHEro
Tpuaca.

Eme Gosee Mollofisie — BePXHETPUACOBLIE CIERTPHI BEIABJICHB U3 0010 MKOB
YDIHCTRIX IeCYaHHKOB I APYTHX TEPPUTCHHBIX ITOPOJ, HONHATEIX B 3K eI00e
Mengesxunacrom (Tourn 17, 18) u ma mogBogroM niato Horancena — na c eepo-
BocTounoit nepudepun 3emmn Dpanna-Hocuda (touxa 19). B stux cmerrpax
npeobrapator coopst Dictyophyllum (14%), Phlebopleris, Chomotrilet s ana-
grammensis n noena Paleoconiferus asaceatus, Pseudopicea, Podozamites u np.

IOpcrmit coexTp BHIABIEH M3 00J0MKOB apPTIIATOR, HOTHATHX HA BOCTOKE
T'yeunoii 6ankn — x 3amany or 1o:knoro octpoBa Hosoit 3emun (cranmus 20).
B srom rommiexce nomummpyer nsurbna roixocemenusix (70%): Podocarpaceae,
Paleopicea biangulina, Pinites sacculifera mw pp. B cmoposoit gactu cmexTpa
npeobaagaer Osmundaceae (0. jurassica), a Tarske mpucyTeTByor Selaginella
granata 1 fp. BunoBoil cocraB opM YRashBaeT HA BEPXHION 0PV, 4 BO3ZMOKHO
un Geppmac (3araipouenue B. B. Ilaiosa).

Haxonen, n3 06I0MKOB alIeBPUTHCTOr0 MeCUYAHHKA, TOJHATOI0 HA IIOABOJ-
oM JlemugoBckoM mirarto (Touka 21), BeisABIeH CHEKTP, B KOTOPoM mpeobiaama-
101 cnopst (66%). Cpexgn mmx pmarsocruposansi: Gleichenia sp. (26%), Sphag-
num sp. (8%), Coniopleris sp. (6%), Selsginella sp. (5%), Schizaeaceae
(5%) m ap. Cpepu nuimbnsl mpeobiiagaior cocHoBhie — Piceites spp. (25%) n
Pinites sp. (8%). llpusegennriil cuexktp nanbosiee GANM30K KOMIIIeKcaM 13
OTJI0/ReHNI HUKHEro Meda.

* & %

CIopoBo-IbIIbIEBse HCCIeA0BaHNA HOHIOTO KaMeHHOI0 MaTepHala ¢ jiBa-
ANaTH 0/[HOIl oKeamolXormieckol cranmuu na Dapenmesom menbge I03B0IMIRA
HaMEeTUTh YYaCTKA ¢ BRIXOZaMHI (WM GJIMBKHM 3ajeraHmeM K IOBePXHOCTH IHA)
HIKHE-CPeIHeKAMEHHOYT0JIBHEIX, TePMo-KapOoHoBhX (TouHee, He YeTanaBInBa-
GMHX), Hepmcnnx, HUMHETPUAaCOBBIX, C-p(],‘IIIC-BBpXHeTpHaCOBHX, BepxHe-
TPHACOBLIX, BEDXHEIOPCKHUX ¥ HHKHEMEIOBHIX OTIOMKEHHI,

OTH JaHHLIE, B COBOKYIHOCTH C peayJabTaTaMH HMCCIeI0BAHHA MaKpo- H
ocofeHHO0 MEKpoayHsl, HA DTHX jKe M HA 44 IPYruxX CTaHIMAX, a Tak:Ke gaH-
mele o merporpadmaeckom cocrase JHM s mecKoIbEHX COTeH CTABIWH 1o
Beemy Bapeniepy 1mennrly ABIAITCA BasKHEM U II0KA elNe eJHHCTBeHHEIM Ic-
TOYHHKOM HHGOPMAINUHT 0 Te0JOTHIECKOM CTPOEHHII 9TOT0 OTPOMHOTO PErHoHa
B er0 COBPEMEHHOM IIO/IBOJIHOM Cpese.
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ITaneoHTomOrNYeCKHe M, B YaCTHOCTH, HAJMHOXOTMIECKHe HCCJeTOBAMH
JAI0T IePBhIe IPeACTABICHAA 0 BO3PACTe MOPOJI, CIATAINIINX MeraBasl i Mera-
nporutni, mpocrmpaommeca m3 Tumano-llesopekoil mpoBmEIEE mamero Ha
cesepo-samay no nny Bapemmea mMopa. OpHoBpeMeHHO BHIABHIOCH CEBEPO-
samajHoe IpojfoJAeHHe IOKHBIX HOBO3@MEIBHBIX CTPYKTYp — Oamka ['yem-
Has.

B nouerseprmanom uwexsie Bapenmesoil mIuTH HaleoHTONOTHUECKH yCTa-
HABJIHBAIOTCA BCE CHCTEMEL Il MHOTIE OTIeNbl (JaHePo30a, Ha9NHAL 0T HUKHEro
KapOoHa I KOHYAS HIGKHAM MeloM. IIpH 5ToM BEIACHIIOCH, YT0 KAMEHHOYTOIb-
HEI@ 1 TIePMCKHE 0TI0KeHHA TATOTeI0T K BOCTOYHOMH, I0/KHOM M ocodeHHo 3amaj-
Hoil mepudepusm permona, rue ofpamaer Ha cefs BHEMAaHHE NIIPOKOE II0I0
PasBUTHA ATUX Hopo,; Ha loro-zauame Megsesxuncro-Hamesmmuuckoro mwiato u
Ha mojBojHoll oxpamue Jamagmoro lllmmmbeprema. Mesosolickite OTI0KEHHH
Pa3BUTLHL B OCHOBHOM B I[€HTPaJIBHBIX YacTAX Bapenmesa menxspa, rje ux Ham:
©oJlee MOJOJLIEC HOAPA3/IEIEHHA TATOTEIT K I0J0CE, BEITAHYTON B 0ro-3amaj-
HoM mampasienun o1 Semun Dpanma-Mocada ® Hoparnaekomy mraro, map-
KUPYsL, TakuM oOpaszoM, nambosiee HPOTHYTYH 9acTh OTPOMHOTO CegUMeHTa-
IUOHHOrO Oacceiina.

THE IMPORTANCE OF SPORE-POLLEN ANALYSIS

FOR THE STUDY OF THE PRE-QUATERNARY DEPOSITS
OF THE SEDIMENTARY MANTLE

OF CONTINENTAL (SUBMARINE) MARGINS

A. F. DIBNER, V. D. DIBNER, V. D. KOROTKEVICH

Institute of Geology of the Arctica,
Leningrad, USSR

Spore-and-pollen studies of bottom stone material (BSM) from the 21 oceanological
stations on the Barents shelf allowed to locate sites with oulerops (or occurence near to
the bottom surface) of Lower—Middle Carboniferous, Permian, Carboniferous — Permian,
Lower Triassic, Upper Jurassic and Lower Cretaceous deposits.

The data together with results of mega- and especially microfaunistic study on the
same and 44 other stalions, as well as data of petrographic composition of BSM for several
hundred stations over the entire Barents shelf is an important, up to now really a single
source of information about geological framework of the subaqueous cut of this vast re-
gion.

Palaeontological and particularly palynological studies give first notions about age
of rocks making up megaswells and megatroughs striking from the Timan-Pechora
province far to the north-west into the Barents shelf. The north-western continuation of
southern Novaya Zemlya structures has been recognized.

In the Pre-quaternary cover of the Barents plate all systems and many series of the
Phanerozoic from Lower Carboniferous to Palaeogene are distinguished palaeontologically.
It was recognized that Carboniferous and Permian] deposits tend to be widespread in
the eastern, southern and mainly western peripheries of the region especially in south-we-
stern part of Medvezhinsko-Nadezhdinskoyc plateau and in the outer part of the weslern
margin of Spitsbergen.

The Mesozoic-Cenozoie deposits occur mainly in the central Barents shelf, where
their young subdivisions tend to be widespread in the zone stretching southwestward from
Franz Josef Land to Nordkin plateau marking the most downwarped part of vast sedimen-
tary basin.
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ObIJIBIIA 1 CHOPBI
M3 JOHHBIX OCAJTKOB BEJIOTO MOP:

E. C. MAJICOBA

JleEMHErpancKuit yHUBEPCUTET,
Jlenunnrpanm, CCCP

Il a T iHOIOTHIECKHM METOIOM OLiIo mecienoBano 16 KomTOHOK JOHHEIX OCa/KOB
Bexoro mopsa miumoit jo 470 ex m 85 mpo6 H3 mOBEPXHOCTHOTO CIOA OCaj-
koB (pme.). OrGop mpo6 H3 KOTOHOK HPOHBBOJAHICA C MHTEPBAIOM B 10 cm.
BenmamEa HABECOK B 3aBUCHMOCTH 0T JHTOJIOTHH OCAJKa COCTABIAIA OT
5 mo 25—35 -.

PacnpepesieHne IBLIIOBI M CHOP
B IIOBEPXHOCTHOM CIIO€ OCAJ[KOB

IToBepxmocTHEIT ciaoil B Demom Mope o JaHHBIM B. C. Mexsenena n
E. H. Heseccroro (Menseges m pap., 1970) cmaraercst B 0OCHOBHOM HIaMH
¢ PasIEYHOIl CTENeHbI0 YIACTHA B HUX NECKA, TAIBKA I PAKOBHHE MOPCKIX MOJI-
dockoB. KomrmgecTso meurbmel B 1 2 ocajKa m3yIeHHHIX NMpod Koxeliercs oT
10—200 sepen mo 21 000. MaxcuMaabHasd HACHIEHHOCTE OTMedalach B ocaj-
Kax ¢ GomsmmMm (o 85—94%) copepsraHmeM B HHX IeIHTOBBIX YaCTHI[, M-
guMaabHag — or 10 mo 100 sepen — B MecYaHHIX OTTOREHMAX NpPNOpeRHOIM
sorm Kammamakumcroro, Oueskckoro m Jlermoro Geperon. Ha smaumrenbioi
miomann Mopekoro ama (B Hampamawmcexom satmpe, B LEHTPAXBHON JacTH
Mopsi, B oceBHX uactax Omeskckoro m [[BUHCKOro 3aiMBOB) KOHIEHTPAIUA
peureisl cocrasaser 900—1300 sepen B 1 2 ocajra.
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Pacnolo:keHne CTAHINT ¢ oTG0PoM KOMOHOE (1) M HOBCPXHOCTHLIX 1npo6 (2)
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OtHocHTeNnbHO paBHOMEpHOE paclpeieeHite IHIBIE B Bexo MOPE CaMBIM
TeCHBIM 06pasoM CBA3aHO C ero ruppoanHaMukoil. OCHOBHOE MKIOHEYECKOE
Teuenme, gBuraiomeecs ot l'opaa Brons Teperoro n Kanganakmekoro Geperos
(I'ypbanosa, 1948), nogxsaThiBaer UBIIBIY I PA3HOCHT ee 1o Beeil AKBATOPHIL.
Homoxrurensroe mepememenne DEIIBIH 0CYIECTBIACTCS IHKIOHITECKIMIE
IOTOKAMH BTOPOTO TOPAIKA.

Cocras meLIBIBI W clOp
B TOBEPXHOCTHOM CIIO€ OCAJKOB

Cocras CIEKTPOB OBEPXHOCTHEIX IPOO CII0KHEN. ITpeofaamaer menma ma-
BeMHEIX pacTemmii Xopomreii coxparroctn. B Goabimoy wmexe npo6 orsevens
UBLTBIA M CHOPH NANC030MCKIX M Me3ozolickmx pacrenmit (Vittatina, Cyathe-
ceae, Matoniaceae, Schizaeaceae, Coniferae u ap.). Conepsranie sroit rpymms
MEEpodoceninii KomeGIeTes 0T HeCKOMBKUX TeCHATHIX Joded mporenra jpo 23
OT CYMMBI Beeil NBLIBIBL U cuop. Kpome meuasmer m coop, B ocamkax B pasHoM
KOJIMIeCTBe (HKCHPOBANNCH NMATOMEH, OODPHBKHE HIM ITHE KOTOMIH BOJIO-
pocieit Pediastrum, cmops rpu6os, cOHRY:IH I'y6ok, OOPHIBKI DACTHTENBHRX
TRaHeil.

B o6mex cocrase cexTpos Beex 006pasmoB mpeobiaagaeT NLIIBIA NPeBeCcHBIX
nopog (85—98%). [lsrbna TpaBsamCTEX pacTennit Tame BCTPEYAETCH eImHIT-
HO, CIOPH cocraBiasior 3—15%.

JlpeBecEbie TOPOAEL IIPe/iC TABTOHH MELIBIO e, COCHBI, Gepesst (IpesoBHjI-
HOM, KYCTapPHUKOBOI I KyCTapHIIKOBOIl (J0PM), EIHMNTIO W He Bo Beex oOpaa-
Iax 0TMEYeHa MBLIbIA MHPOKOIACTBEHHEIX Topox (1y6, Bas, muna). lovmam-
pyer B cuerTpax meurbma cocHsl (50—95%), B 3HaUMTENBHO MEHBIIEM KoJIl-
fgecTBe BeTpedaeTca mulrbha exn (6—33%), omsxu (1—7%) u Gepesst (2—22 %).

Hwixema cocusr goBoabno paBHoMepHo pacnpeieldaeTca Ho BCel KOTIOBWHE
MopsA. Makcuvaibibie sHa4enns ee IPAYPOYCHH K Bepmune Hammaraxineroro
sammBa  (82—97%), wmmammanbuoie — Lopry (egmmmumo, 0cajgRkn — rpy6o-
3ePHHCTHIE MECKH.).

Hpapma en, Tax jite Kak W COCHEL, PA3HOCHTCH Gollee I MeHee paBHOMEP-
HO 110 Beeil kortoBune. Conepskanne ee B cuexTpax uame cocraBiaser S—8 %.
B llsamcrom i OnesmeROM 3aImBaX KOJIMIECTBO IEUTBI(LI €N 3HAYNTEIBHO
yBeamansaercsa u jocruraer 30—40%, a B yerse p. Cesepmoit [Ipummr fasKe
609;. Oamaro BEIHOC ILITBIEL €M [ajKe TaKOM Kpynsoli pexoil, kax Cesepnas
HBuna, okaswBaeT 3aMerTHoe BIMAHWe HA (GopMuEpoBAHHEE CHEKTPOB TOIBKO
OTPAHMIEHHON TeppPUTO P,

lnnema Gepesnt B cresTpax HOBEPXHOCTHLIX TPod Yame cocraBiger 3—
10%, uro cpuerexscTBYer 0 paBHOMEpHOM pacipererenun ee B Mope.

Haaena onpxm cocrapiser 1—30;. CymecTBeHHBX OTKIOHEHHI 0T HTHX
3HAYEHHII He oTMedYeHo.

Hmabna mupokoauctBeHHBIX Topos — ay6a, Bs3a, JHOE W TeOIHE —
GAMHATHO BCTPeYalach B CIeKTpax npob N3 pasuslx wacteit Mops. Ilo wactore
BCTPETaeMOCTH B HPo0ax NBUIBIYY HTHX PacTeHHil MOMHO PACHOIOKATH B CIe-
AYIOIel HOCIe0BaTeBHOCTH: JHNA — BHA3 — 1y0 — JemumHa.

Hppiia TpaB M KyCTapHUYROB B KOAIYECTEE, T0CTATOYHOM A mojcdera
HPOTeHTOB, oTMedera B npobax Omesckoro m [Bunckoro sanmeos. B mpofax
U3 JIPYTHX DPAil0HOB MOPA IBLIBLA HX HPHCYTCTBYET eNHUTHO, HO COCTAB ee
OTIMYAeTCA OONBIINM pasHOOOGpasmeM; 0COGEHHO GOIBIIIM  KOJMIECTBOM
BHJIOE, POJIOB M CEMEHCTB IMpPEeJCTABIEHO Pa3HOTPaBhe.

Hsrbna BogHEIX 1 IPHGPEIRHO-BOLHEIX pacTenmit obmnapyskena B HeGOIBITOM
qucie mpob 8 3aAMBOB, B IEHTPAIBHON TaCTH MODS HBLTBIIM HTHX pacrennit
Her.

Cropsr B mpofax Bcex pailoHOB MOPA COCTABIAIOT CYHIECTBEHHYIO 9acTh
cuekrpos. llpeo6ranaior Sphagnum (50—60%), Polypodiaceae (20—30%),
Lycopodium (8—16;).
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OTpaskenne cocTaBa COBPEMEHHOIH PaCTHTEIbHOCTH
B CIOPOBO-NIBIIBIEBBIX CHEeRTpax

Ha oxrpy:ratomeit Bexoe Mope cyme rocnofcTByor lieca CeBepoTaeKHOIO
THIIa H TOJILKO Ha KpaiiHeM ceBepo-BOCTOKe K Gepery HOAXomAT JecoTYHApa u
ryuznpa. HanGomee pacupocrpanennsiMu dopManuaMu ABAAIOTCA COCHOBEE It
exossie (Iunzepaunr, 1932),

CocraB maammoIoTHYeCKUX CIEKTPOB IOBEPXHOCTHOTO CJH0S 0CagKOB Be-
IOTO MOPS COOTBETCTBYET 30HAJBHOMY THIIY PAaCTHTEIBHOCTH, XOTA M HE 0Tpa-
JRAeT ee MHOT000pasmsd.

[Tpw cpapHeHIN CTeIeHH yYacTHA MBLIBIL HEKOTOPEIX PAacTeHNUil B CIeKTPax
I CcocTaBa PAcTHTEABHOCTH BLIABILIOCH CIEIVIONEe.

1. B cnertpax npeobaazawonieil vactn npod aGcoq0THO TOCTIONCTBYT BT -
Ifa cocHbl. Ofuiie B JOHHEIX 0CAJRaX THIBIHL COCHBL CBA3AHO He TOIBKO G
MIPOKNM PacilipocTpaHeniieM 9Toil mopojsl Mo Geperam, HO I ¢ MACCOBBIM BeT-
POBBIM 3aHOCOM €@ IHIJIBILL €O CMEKHBIX TePPHTOPI, DONTBeP/RILHIEM Tero
ABJISIETCA BRICOKMIL IIPOLEHT COAep/RaHMA MHIbLLL cocHB (1o 60% oT cymmb
IBUIBIBL IPYTAX JPEBECHBIX H0POj) B II0BEPXHOCTHHIX IPofax M3 CoBpeMeHnoi
TYHIPHL.

O pasBHTHH Ha OT/IeIBHHX YYaCTKaX M00EPeKbA PAsIMIHBIX THIOB COCIO-
BoIX JecoB (Pineta sphagnosa, Pineta hylocomiosa) Mossio cynTh no nekoTopo-
My VB@JIHYEHHIO KOJHYecTBa clop cdarmyma, s3eqeHbiX MXoB U JIp.

2. B sammpax m B6aman mobepe;Kuil KoJMYECTBO NBIIBIL €1 B CHEKTPaxX
OPUMEPHO COOTBETCTBYET CTeIeHI YYacTHA 3Toil IOpPOAL B cocTaBe Jeca.
CymectBoBanme ma mobepeskbe pPasimdyHLIX THUIOB elXoBrx decon (Betuleto-
Piceetum empetroso-myrtillosum, Betuleto-Piceetuin sphagnosa, Piceetum hy-
locomiosa) mapessno ¢urcmpyercs HalmuNeM B CUERTPax HBUIBIE Empetrum
u Vaccinium, coop carnoBuiX, 3eleHBIX MX0OB H ILIAYHOB.

3. Conepsranme MBIIBIE GepPessl I 0JBXH B CHEKTPax Mpod N3 3aJHBOB COB-
HAaJAeT ¢ NEHCTBUTEeSbHBIM 3HAUCHIIEM DTHX IOPO B COCTABE PACTHTEILHOCTIL.

4. C mpeofuaganmer Ha oTfelbHEX yuacTKax (moGepeskbe JlBHucroro 3a-
nusa, llomopekmii Geper) HHBHHHEIX GOJXOT CBA3AHO YBEJHYEHHE B CIEKTPAX
JIOJIM CIIOP TMATOPOTHHKOB M NBIIBIL 0COK.

Pogosoit m Buosoit cocras (uopsl M0BEPXHOCTHHX P06 BKIOUAET pacTe-
HISA, IIHPOKO pacipocTpanennnie Ha Teppuropun Cesepo-3anaga. Makcumaiab-
HOe 4nclao BHOB I poxos (42) ompememeno B cmeskTpax mpod M3 miIa, onec-
HaHeHHOTO, aleBpUTOROr0 M HIHCTOTO Hecka. llecor pasnmamoil xpynnocTm i
NeNTHTOBRIT wi cosepsat Gosee GejHYI0 o cocTaBy (IOpY — OT eJMHITHBIX
Big0B 710 30 mammenoBamuil, KOTOPas XapakTepH3yeT B OCHOBHOM COCTaB Jpe-
BecHoro sipyca. CiteoBatesnno, HambolZee HOJHO OTPasKAIOT COCTAB PACTH-
TeIBHOCTH GeperoB CIeKTPL NPHOPEIKHHX 0CagKoB, (OPMHPYIOMMXCS B M-
repBalie rayoun or 40 mo 180 .

B mearoBopmoit 30me, B yCI0BHAX AMHAMIYHON BOHOM CPeArl, momajgacT B
0CaI0K M 3aX0POHAETCHA IBLIBIIA, KOTOPag B Macce NPUHOCHTCSA ¢ CYINM, T. e. B
HepByl odYepejib JADEBECHAA NHIBIA, & CPeJW Hee COCHEI, M H Oepesn.
B rayGoxoBonmbix ocajkax, RKak I B MeJKOBOJHHX, 3aX0POHAIOTCS IBUIbIA W
CIOOPBI, KOTOPLIE 3aHOCATCA € CYIIN B Macce I, KPoMe Toro, 061aaioT Xopourei
NIaBy4ecTsro. TaKOBHIMI ABIAKTCSA NBUIBIA COCHBI, CIOPHI caTHOBBHIX MXOR,
MaloPOTHUKOB W ILIAYHOB.

IIeea w emopsr
W3 IOHHBIX OTHO;keHWH besroro mops

Honnsie ocankm Bemoro Mops ciaraioTcs TeMH jKe JHTOTOTHIECKIMI Pas-
HOCTAME, KOTOPBIe OTMEIANNCH B IOBEPXHOCTHOM CI0€, I0ITOMY U KOHLeHTpa-
LA OBUTBIBL B CXOMHBIX THIIAX 0CAKOB HOBEPXHOCTHOTO CJIOA I B Pa3pese oKa-
3aj1ach CXO/IHOM. ¥ CTAHOBIEHO, YTO COfEPIKaHile HBIIBIL 3aBHCHT He TONBKO
OT rpamy/JoMeTpun ocajka, Ho M 0T ero Bospacta. lak, JeJHHKOBLIe OTI0Ke-
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Hus (MOpeHa) HOBIBIEL M CIOP He cofepskar. B mpofax m3 BepxHeapmacoBoTo
ramancToro mia (¢ cogepsmanueM o 80—909 meamrToBoll pakmmm) KoHIEHT-
panus coctaBaser scero 400—500 sepen, B moCJaeNeIHUKOBHX a71eBPHTOBEIX
uxax oma Bospacraer go 1100—1300 sepen 8 1 2.

B ocagrax Bemoro mops mpeo6magaer ammoxtonnas usuibia. Ilepeormo-
AKeHHEIe IBITBIA M CIOPLL ME3030HCKIUX M HAe030HCKHX PacTeHuil BCTpeyarnTes
B Pa3sHOM KOJAMYeCTBe: B IIO3/HENE/HUKOBHX JEIHHKOBO-MOPCKHX WIJIaX OHHI
cocTapaaoT or 6 mo 209 Bcero KoJIWYeCTBA MBUIBIE U CIIOP, B HOCIeTeIHIKO-
BEIX WIAX HPHCYTCTBYIOT €IHHIITHO.

Heromaemas ¢aropa JOHHEIX 0CaJKOB CIAraercs apKTHYCCKIMIH, THIOApK-
THYECKHMI, 00 PeaTbHEIMI I YMePeHHO-Te pMoPmIsHsMI Buramir. CTenenn ydaac-
THA I BATOBOE pasHooGpasue OTHeNbHEX I'PYOO (IOPEL B PasHbie 0TPe3KH To-
JI0TeHA HEe OCTABAJIMCH IOCTOAHHEIMEI. V3MeHenns KoJmdecTEeHHBIX COO0THOIIe-
HHAIl KOMIIOHEHTOB B CIEKTPAX M cOCTaBa (IOPHL ABUIUCH OCHOBAHNEM IS Bhl-
Aelledus B paspe3de OTIOKEHHH aJlIepefcKoro, BepPXHEIPHACOBOTO, mpebo-
peasibHoro, BopealbHoTo, ATIAHTHKO-CYD0OPeanbHOro M cybaTIaHTHueckoro
Bospacra (Mamscosa, 1969).

Aanepegcrxue cxomn @Dropa alrepefckux CloeB claraercs I3
Gopeanpunx Bupos: Picea abies, Pinus silvestris, Alnus incana, Betula sect.
Albae, Vaccinium sp., Arctostaphyllos sp., Lycopodium clavatum, L. compla-
natum, Botrychium sp., Dryopteris sp.; rumoaprrmaeckux sumon: Alnaster
fruticosus, Betula sect. Fruticosae, B. nana, Rubus chamaemorus, Andromeda
polifolia, Lycopodium pungens, L. appressum, Selaginella selaginoides; aprri-
geckux Bujgos: Dryas sp., Lycopodium alpinum, Thalictrum alpinum, Saxi-
fraga cf. nivalis, n cremmsix pacrenmit: Ephedra, Artemisia, gactmuno Cheno-
podiaceae. B Koamd4ecTBeHHOM OTHOIMEHHH MPeoGIafaeT MLUILIA THIIOAPKTH-
JeCcKHX, aPKTHYECKIX U CTEIHHIX HJIeMeHTOB (IopLl M TOJBKO NPUCYTCTBHE He-
Goaplroro 4imela GopealbHEX BHIOB OTIMYIaeT 9Ty (Uopy 0T ApHacoBOii.

Bepxunegpuacosume cxomn OcHoBroe sjgpo (uops BepxuHe-
JPUACOBOT0O BPEMed COCTaBIAMN runoaprTudeckue sugnr: Alnaster sp., Betula
sect. Fruticosae, B. nana, Empetrum sp., Andromeda polifolia, Lycopodium
pungens, Lycopodium appressum, Selaginella selaginoides m npyrue aprri-
geckune Buasl — Cassiope sp., Phyllodoce sp., Loiseleuria sp., Arctous sp.,
Thalicirum alpinum, Saxifraga sp., Rumex arcticus u 1p., U cTenmsle pacre-
mus: Ephedra, Artemisia, Chenopodiaceae. Ilpeofnananne Tex mwim MABIX dJe-
MEeHTOB (IOPLI OIpefensaroch JOKAIBHEIME YCIOBHAMH,

Mpebopeaansuse caon Diropa npebopealbHbX CI0eB OT/IL-
Yaercs HCKRIIYHTEIBHBM OOTaTCTBOM CIATAIONIUX e BUAOB. B GoJBIIOM KOJIH-
gecTBe B CHEKTpax upejcraBieHa usuibia Betula sect. Albae (50—60%),
Pinus silvestris (30—40%), a raxike Picea abies (10—20%). Buepsnie noas.is-
eTCA TIBIIBIA MUPOKOJINCTBEHHLIX TOPO — Ay0a, BA3a, JHNOL I JELIMHbl, 3a-
HeceHuasd, IIO-BUIMMOMY, BETPOM M3 IO;KHEIX M I0T0-3alajHLX paiionos. He-
0O0JBIMIIM KOJHYECTBOM BUI0OB Hpejcrasiensl runoaprrudeckue (Betula sect.
Fruticosae, B. nana, Empetrum, Lycopodium pungens m Ip.) m apkTudeckue
(Lycopodium alpinum, Phyllodoce sp., Coerulea sp., Loiseleuria procumbens,
Sazifraga nivalis) pacrenus, MHIBIA UX 0TMEYATACH B eHHAYHOM KoJIMYeCTBE.
Mwpoxo Bo (rope mpejcTaBiena rPynoa PacTeHIl OTKPHITEIX MECTO0OMTa i,
obmrareneil HecopMHPOBABIINXCA IIOYB H mecuyanmx cybGerpatos — Hyppo-
phae rhamnoides, Helianthemum, Rumexr u np. Ilocrosmno ¢Qurcuposamach
TWELIBIA BOAHMX M Ipudpesruo-BoaublX pacrenuil (I'ypha, Sparganium, Pota-
mogeton Sp., Myriophyllum sp.).

B memom ¢mopy mpefopealbHoro BpeMEHH MOKHO OLpeneiluTh Kak Gope-
anpuyo. I'mmoaprruyeckme M apKTHYECKHE BH/B OCTAKTCH IOKA3ATEIAMI
TOJBKO JIOKAJIBHBIX YCIOBHM.

Bopeaxsuse caon. B obmeMm cocrase cumexrpos abcodioTHO ToC-
MOCTBYeT HEIIbHa japesecHnx mopoj (70—80%), npmEagmeskamas B 0CHOB-
HoM Pinus silvestris (T0—80%). Mmoro cmop mamoporamkos (60—700;), mo-
CTOSTHHO TPHCYTCTBYOT IHIILIA NIHPOKOIHCTBEHHBEIX IOPOI, ITO CBHUETENIb-
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CTBYeT 0 3HATHTEIBIOM IPHOIMKeHIA K TalHON TePPUTOPHHA CeBePHLIX T'DaHMUI]
ux apeanos. Vexomaemaa uropa ciaraercst 6opeaJbHBIMA BHIAME, THIOAPKTH-
TecKHe W aPKTHYeCKHEe BUHL ABIAIOTCSA TAK:Ke MOKA3aTelAMU TOIBKO JOKAIb-
HBIX VCJIOBHIL.

Hepacumenennse ardanTuro-cy66opeaaxbnse caon Dmo-
pa ATOTo TOPH30HTA CJIaraeTcs ToJabKo GopealbHEIME BugaMH. Cpeau ApeBecibix
npeotaagaer meibna cocHer (60—70%) n exn (20—40%), samerno yseamdn-
BaeTCHd KOAMIECTBO UBIIBIE OABXH. XAapPAKTePHE HOCTOAHHHE HAXOTKHE HBLIb-
LB NIHPOKOJINCTBEHHBIX IOPOJ, ocobenHo BaAsa. B cocraBe Tpas MHOTO HBLIBIHI
cemeitcte  Caryophyllaceae, Ranunculaceae, Leguminosae. Ilprema rumo-
APEKTHYCCRHX U APRTHYECKHUX BHOB BCTpedyaeTCaA eqUHUYHO.

CyGaramanrTudeckue ¢Jgoun B obmem cocraBe CIeKTpos, Io
CPaBHEHIIO ¢ MpesIYIIM [0 PU30HTOM, BodpacTaeT 3Hadenme cmop (no 80—
409%). Cpean jpeBecHOil IBUIIBIL aA0COMIOTHO TOCHOJACTBYET HBLIBIA COCHBI
(Pinus silvestris — 70—80%), copmep:kanume LBIIBIB eIH, 0JbXH, Gepesnl B
pasHBIX YacTAX Mopsa Kojedaercsa ot 5—10 o 30%. O6uabHO mpeacTaBIeHE
npuibita 1 cnops Ledum, Carex, Sphagnum, 4Tto cBHjeTenbcTBYyeT 00 yemie-
HOH Iipomecca 3afojaduBaHuA.

Pacaienenne KoJloHOK 13 HEHTPAILHON YACTH MOPH 110 HATMHOJIOIHIEC KUM
TAHHEIM 3aTPYIHATENBHO, TAK KAK CIeRTPH IX OTIHYAIOTCS OJHOPOTHOCTHIO M
GoJBIIoil BLIAEPKAHHOCTRI0 IO paspesy, IpeolIagaoT NBUIBIA M COOPH, 00-
Jlaganoiine Xopolieil MIaByYecThid — MBBIIA COCHBI, CIOPH HAOPOTHHKOB,
IIAYHOB U C(ArHOBBIX MXOB.

B pesymnbrarte mposejeHHbX HCCHEIOBAHMII yCTAHOBIEHO, YTO HAKOIMIEHUE
ocajKoB B saausax DBexoro Mops mpoucxonmio 6e3 mepepsiBa B TedeHue BCero
rojonena. Biroine Bo3MOKHO HAMMYNE B 3AMBAX 0CALKOB Gojlee TPEBHUX, YeM
alepecKne, ICTHHHAA MOI[HOCTH OTIO0KEHMHIL 8/lech He ycTaHoBiIeHa. B nent-
palnbHoil 9aCTH MOPA MOPeHA HePeKPHBAeTCA 0CafKkaMu 60pealbHOr0 BPEMEHH,
foee JpeBHHE CIOH 3Jech He OOHADY;KEHB, YT0 MHOJTBEP/KJaeT MHEHUe
E. H. Heseccroro, B. C. MejBegesa o mo3gaeM 0cBoOOK/IEHII OTO IbJa TOM
qacTH MOPHA.

POLLEN AND SPORES
FROM BOTTOM DEPOSITS OF THE WHITE SEA

E. S. MALJASOVA

Leningrad University,
Leningrad, USSR

The core of bottom deposits and 85 samples from surface bed of the White Sea were
studied. The quantity of pollen into different types deposits shakes from 200 to 21000.
Concentration of 900—1300 grains in 1 gramm traces on the large bottom area. It is condi-
tioned by the hydrodynamical originality of the basin by the existence of the several cyclo-
ne streams. The pollen Picea, Pinus, Betula and spores Sphagnum, Lycopodium, Poly-
podiaceae predominate in the spectra structure. The grass pollen form only single percent.
Pollen composition corresponds to the zonal type of the dry lands.

In accordance with change of pollen spectra, degree of preservation and fossilization
of pollen grains and pollen quantity in the sediments it is possible to recognize Allered,
Younger Dryas, Preboreal, Boreal, Atlantic-Subboreal, Subatlantic and modern layers for
bottom deposits of the White Sea.
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INAJTMHOJOINYECKUE UCCIETOBAHUA
AOHHBIX OTJIOREHUI A30BCKOI'O MOPAHA

B. A, BPOHCKHHA

Pocrosckuit roc. yausepcurer,
Poeros-na-Ilory, CCCP

B Pocrosekom rocyapersennom yHRBEpCHTETE B TeUeHIe pAja IeT NPoBONATCH
HaIMHOIOrAIeCRIe HCCANOBANMSA JOHHLIX OTI0Menuil j0:xupx Mopeit (Cpemn-
3eMHOr0, AsoBckoro, Apaibckoro u ap.). Opmako cpean IMHBIX OacCceiliHOB
A30BCKOE MODPe 10 CBOHM TIPHPOIHBIM VCJIOBHAM OTINTAETCH cBoeoOpasueM, a
HMMEHHO HeGOJIBIINMI pasMepaMi, MeTKOBOIHOCTBIO, 0CODEIM I'HIPOJI0THIec-
KM DeRIMOM It GoraTcTBoM o praumdeckoii skusmm. [losromy nposejenme MapH-
HOTAIMHOJOTHICCKIX MCCTeJOBAHNI JTOHHBIX 0CAJKOB, YJIaBINBAHUE IELTBIH
I CTIOP HAJ{ aKBATOPHE MOPA U M3YYeHHe MLLIBIH B BOJHOIN B3BECH IpeCcTaB-
JIAeT 3HAYMTEJLHEIH HHTepec.

B mome 1969 r. Bo Bpema peitca s/c «Konrypy ABHUUPXa B Asosckom
Mope GBLIO IpoRe/ieHo VIaBIHBANNE ILIIBIL H CIIOP H3 Bo3IyXa HaN BCeill ak-
Batopueii Bogoema. Bpems sxemosunmn Kakioro ua 13 06pasios 6uo onmna-
KOBHM 1 cocraBiano 12 wac. (pme. 1). Bosaymnas Basech coGmpanachk npu
TOMOITH CTERIAHHBIX ITACTHHOK, CMa3aHHBIX INIMIEPHH-JKEIaTIHHOBOI HMYIb-
cueii, B mepmox yarasimpanmsi rocmonctBoBamm BETPEL CEBEPO-BOCTOTHOTO I
10r0-3ama/inoro HaPaBJIeHUIT, CKOPOCTh NX KoseGanach B mpenenax 2—10 x/cek.

Prc. 1, Cxema pacnosio:ReHnA  cran-
il yIaBINBAMNA NBLIBIEL 1T CIOP HAJY
axBaTopneii AzoBcKoro Mops

1 — HavaNbHAA  CTAHLNA yJaBIHBa-
HMA, 2 — NPOMEKYTOYHAA, 3 — KO-
HeyHad, 4 — croAHKa cygHa. Ilndpwb
0003HaUalT HoMepa 00pa3LoB

Bo Beex ofpasmax Bospymmoii Bapecn oGHAPYKeHH 3HAYATEIBHHE KOIH-
9eCTBa ILIIBILH M CIHOP, a B mpobax 3, 6, 11, 12 yaoBiaeno cBEINe THCAYE OBITb-
IeBLIX B3epeH. '

Pesyabratir mayuenns coBpeMeRHOTO «IBUIBIEBOTOY O HOKARATH, UTO
B BO3JlyXe HaJl akBATOPHed MOPSA HaXouiach IPEMMYIIECTBEHHO MHIIBIA Tpa-
BAHMCTRX pacrennit (83—98%). Ilnabna apesecmrix mopoyn cocrapisia 1—
14%, cpemn woropoii mpeoGianana meLIBIA coCHE T Gepesn. B BH/Ie eINHHY-
HBIX 3EPeM BCTPedeHa MLLIbIA JeIUlibl, 01bXH, HBKl, 1y0a, Gyka u amme. Ipn
9TOM HambOJIBIINe RKOIMIECTBA NBLIBIL JPEBECHHX IOPoi (PHKCHpPYOTCH B
I0r0-BOCTOUHMX paifoHax Mopsa. B rpynme mpiibmsl TpaBspmcTEIX pacTenmii
AOMUHMPYeT nbLibna Mapessix (36—63%) mpun ywactmm snakos (12—22%) n
monsin (8—29%). Obmapysena nuabna ocokoBmx (1—3%), caosmomser-
meix (3—9%) m pasmorpasbs (2—7%). Berpeuena mbirbna BoHBIX pacrenmit
(1—4%): Typha latifolia L., Sparganium, Potamogeton. Cropsr mpumazreszat
3eeHsM MXaM. B 10ro-BoCTOUHEIX paiioHaX MOpS OTMEUYEHO TOBHIIEHHOE CO-
llep/KaHle IBUIBIE 31aK0B (TPOCTHHK) M BOAHBIX PACTEHHN, 4To 00BICHAETCS
pacupocTpanenneM 31ech oGMALHO YBIAKHEHHBIX M 3a60J09HHEX ITPHGpesk-
HBIX YYaCTKOB BOIWBNM neabTol p. Kybamm.

B aroy sxe peiice Ghito B3aTO HeCKoIbKO TPOG BOH U3 MOBEPXHOCTHOTO CIOH
U3 PasiImiHEIX yIaCTKOB aKBATODHE Mops o0bemoM 8 « kammasa. s orcemapn-
POBAHHOI BOJHOM B3BecH GLLTO BEIIETEHO HE3HATHTOTBHOE KOJNTECTBO THLIbI[BE
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Ppoe. 2. CocTap nLLIBOBI W CIIOP B HOBEPXHOCTHOM €/10€ OCAJKOB AZOBCROTI'O MOPHA

I — IBUIBLA M CHOPBL HE 00HADYIKEHbl; 2 — BCTPedeHo 10 30 3epeH NBLIbLB W CHOP; & — IBUIBLA [pe-
BECHRIX HOPOJ; 4 — HBUIGLA TPABAHUCTRIX PACTEHNIT; § — CHOpPbl HANOPOTHWHOB U MXoB. I[mpn obo-
3HAYAIOT HOMEpa CTaHmuii

u cnop (menee 100 sepen B ka0l mpoGe), uro B mepecuere Ha 100 4 Borsl co-
crasasier 375—1200 DHTBIEBBIX 3eper. ITo B OCHOBHOM IELIBIIA TPABSHICTLX
PACTeHNii: MaPeBBIX, IOJBIHN, CJA0OKHONBETHHIX, 3JlakoB U Ap. B paiione peapr
Hona m Rybanu purcmpoBamack meIIbIla BOHBIX PACTEHMUIT H eTHHIIHEIS Tepe-
OTILOSKEIITEe (DO PMEL.

Mrak, nposejermsie necae0BaNNS H0KA3aII HAJIYNe B BO3LYXe HAJ aKBa-
TOPIEH 3HAYUTEIBHOTO0 KOTHIECTBA HLLIBIL U CIOP HA3EMILIX pPacTeHHIl, AB-
JATONMXCA TPOAYRIHed MecTHoil pacrurensnoctu. Ilepenoc mbuibusr m cmop
II0 BOBAYXY — JIOBOIBHO BAIKHEI AKTOD B MOCTYIIEHNH HX B JOMHBIC 0CAIKE
AzoBckoro Mopst. Beuny neGonsmux pasyepos Gacceiina ne nabaioaioch pas-
HHIBI B KOJMYECTBAX NBUIBLLI H CIOP B 3aBIHCHMOCTH YIATEHHOCTH MECT YJIaB-
JuBanus oT Oepera.

[TpoBenentr manuHoTOrHYeCKIE UCCICTOBAHNA 3HATUTENBHOTO KOJIMIECTBA
00pasmoB M3 IMOBEPXHOCTHOTO CJI05 0CAKOB, HO Ha CXeMe Y/aloch HOKa3aTh
ToAbKO 52 crammmu (puc. 2). B cocrase cnextpos mpeofiramaer MBI TPABS-
nucreix pacrenuit (72—92%). Ilmabna gpeeecunx nopox cocrasmser 4—20%,
Cpea KOTOPOoH JoMHHUPYeT meiibia cocuul (2—14%). Ilamee caexyer mpuibia
Gepesnt (1—6%), onmpxm (0,5—3%) n eme B MEHBIINX KOJMYECTBAX BCTpPEUEHA
OBIBINA MBH, Ay0a, rpafa, jaunsl. HanGoapmmii mpomenT yYacTms DHIIDILL
JAPeBeCHLIX IOPOJ] 0TMeTaeTcs B 00pasiax I3 I0T0-BOCTOYHHIX palloHOB MOpH.

Cpenm TtpapamumeTsix pacTenmil mpeo6rajgaer muLTbia MapeseX (35—56%)
u moanan (10—22%). Iposegenst Bu0BLe ONpPeIeTeHIA TLIIBIE MAPEBHIX B
HEKOTOPHIX 06pa3iax, 4ro Mo3BONMI0 00HAPYKUTE 19 BUIOB IBLIBIE MapeBLIX,
orHocamuxcAa K 10 pomam. Onm npuypouensl K pasimIHEIM MeCTOOGHTAHIIM:
COJOHIIAM, COJOHYAKAM, MOKDPHBIM H LYXJbIM COJOHYAKAM, IecKaM. J3ech
BCTpeYeHB 3 BUJA MapeBbX, oOHTAION[MX Ha MOKDHIX coixomHYarax: Atripler
verrucifera, Holocnemum strobilaceum, Salicornia herbacea.

O6napy:xeno rakske 11 BUIOB MapeBHIX, IPHYPOYCHHKX K COTOHIAM M CO-
JOHYaKaM, KOTODhle B HacTOAMEe BPeMA MHPOKO PaCIpOCTPAHEHBI 10 KocaM,
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HOHUMReHHBIM JeperaM Mops M B HH30BbAX KPYIHBIX pexk. BeTpedena HEIIBIA
snaroB (2—18%), cromuonseranx (2—10%) u pasuorpasss (2—8%): Legu-
minosae, Rosaceae, Labiateae, Umbelliferae, Cruciferae, Poligonaceae u ap.
Cropsr (4—12%) npencrasiens B oCHOBHOM 3eiensiME Mxamu. [lepeormosken-
Has OHEIBIA BCTPeYeHA B HeazHAUHTeNbHOM KoxudectBe (1 —8%) B monnbix ocaj-
Kax, HO B 00pasmax co CTAHIW, pacmoido:keHHnX BOamsm mexbr Jloma m Ky-
Ganu, ee cojepsranne ypennuupaerca o 10—17%. Ona BriHeceHA ¢ PEYHEIME
HAaHOCAMH H He HoJydaeT 00JBLIOT0 PAacHpPOCTPAHEHHS HA yYacTKAX THA, ya-
JeHHEIX OT YCThEB PEeK.

Ilorygennrie cOOPOBO-IEIIBIEREIE CIEKTPH JOHHHIX O0CAIKOB AB0OBCKOTO
MOPS COIVIACYIOTCA € XapPaKTePOM PAacTUTEIBHOCTH oRpyKawomeil cymm. oc-
HOJCTBO BOKPYT MOPSA CTEHHOH PACTHTEIBHOCTH M OIpefesiser 3HaunTedbHOoe
npeofIajlanne B CHEKTPAX JOHHBIX OTIOKEHHII IBIBIE TPABAHMCTHIX pacTe-
nnit. IIpeo6mananme cpeju peBeCHEIX ITOPOM HELIBIE COCHE HAXOIHT 00BAC-
HEHHMe He TOJIBKO B HauboJee JerkoM ee mepeHoce, o0yCA0BIeHHOM ee Mopdo-
JOTHIECKHME 0COOEHHOCTAMMI, HO I JYUNIel COXPAHHOCTH ee B ocagkax 1o
CPABHEHHIO € JPYTHMH JPEBECHBIME II0POTaMI.

B moeepxuocTHOM clloe 0cajKoB A30BCKOTO MOPA He HaOJIOTAeTCHA 3HAYI-
TeIBHOTO H3MEHeHIIS KOJMIeCTBA NBLIBILI ¥ COODP 1o Mepe yaaleHls oT Gepe-
TOB, 9T0 GBLI0 yCTaHOBIEHO mus ocaako CpexnseMuoro Mops, Toe HanGoIbIe
KOJMWYIeCTBA DHUIBIEL M CIOP BCTpEYAlInCh B HMPHOpE;KHON 30HE, B Ipeferax
200—300 wa (Bpomcrmii, Ilamor, 1963). Orcyreteume B A3oBckoM Mope 9TOIl
3aBHCHMOCTH 00YCITOBJINBAETCA KaK CPABHUTEABHO HeGOJNBIINMI pPasMepaMu
facceilHa, Tak U THAPOJAIHAMIYECKIME 0COOEHHOCTAME M XapaKkTepoM pacmpe-
JeNeHHs PA3TMYHBIX THIOB OCAJIKOB. BHCOKAA MOJBUKHOCTE 0CAKOB TOBEPX-
HOCTHOTO CIOS IOJ JeficTBIeM NTOCTOSHHBIX B CTOHHO-HATOHHBIX TedeHuil, mepe-
HOC HX BO B3BeIIeHHOM COCTOAHHN IPHBOOHAT K pPaBHOMEPHOMY HAKOIJIEHHIO
OBIJIBIE M CHOP B Ipefelax 3Tolo CIod H co3gaer 00JbLOIYIO 0HOPOJHOCTE
CHOPOBO-IBIIIBIEBEIX CHEKTPOB HA Beell maomaau Mopekoro ana (llamos, Bpon-
crnit, Anexcauppos, 1964).

[Ipm maydeHnn JOHHKX OTI0/KeHHH AB0BCKOrO MOPH yCTAHOBJIEHO COOTHO-
HIeHne CIERTPOB € COCTABOM T PAaCHpefieleHneM 0caKkoB. Boepsuie a1y 3aKomo-
mepuoersk yeranouaa L. B. Kopemesa (1957) mpm wuccaemosannm ocamkoB
Oxorcroro Mops. Ilpu aroM HanGONBIIAA KOHIEHTPAIMA TBUIBIL H COOD Ha-
Gaofiasiack B TOHKHX TIHHHACTHIX MIax, & HAUMEHBINAZ — B rpy0bIX IecYamo—
rajleqnbx oTno:KeHnax. B Asorckom Mope B mpuOpe;KHOIT 30He pacmpoctpa-
HEHB TIeCKH, oforamienHpie parymieil, ® mMeHTpy GacceifHAa OHII CMEHAIOTCS
aJeBPUTOBBIMI NJIaMM, a B TEHTPAaJBHON 9acTil IpeobiaiaroT TANHUCTHe Wb,
KOTOPHIE BaHHMATOT 0071a¢Th ¢ rayommamn goaee 9—10 w. Mssectno, 910 nnub-
1@ ¥ COOPH, TONAB B TOJIY BOIAbl WIN B OCAAKH, MOMIHHAIOTCS 3aKOHAM TH/-
poamHAaMmUYecKoil obcTaHOBKH GacceiiHa W BenyT cebs, Kar MeJbuaillime Tep-
PUTeHHble HACTUILI, W OTIAATAIOTCA, KAK TeIuToBasg (QPAKIISA TeppPUureHHOro:
nponcxoskaenns (Groot 1., Groot C., 1966). IToatomy mo mepe BozpacTauus B
0CaJIKaX NeJTHTOBOH (PAKIHM VBEeIHYNBAETCH KOJHYECTBO NBLIBILI M CIOP.
Ilopcuer KoHmeHTpANKK TBUTBIG M CIIOP B IOHHHEX ocafkax A30BCKOT0 MOps
moKasas, 4To B Ieckax, oBOTAIMEeHHHIX pakylmeil, B CpejgHeM COIeP:RuTCH 0
5—10 zepen na 1 ¢ ocauka, a B aneBpuToBHIX miaax — o 20 sepen, B TIHHUC-
X — 70 40—50 sepen. AHalormuEas 3aBHCHMOCTBH ME:KTY KOHIEHTpPAameil
OBIJTBIB B MEXaHNIeCKIM COCTABOM OCAJIKOE OTMEYaeTcHa TAK:ke H JIJIfA 0CAJKOB
Apansckoro mops (Bpomcrmit, 1970).

Hpome Toro, ma pacupejenenue THIIOB 0OCAJKOB B MOPe HEROTOPOe BIHAHIE
OKAa3HBAET PagMemenne GUONEHO30B NOHHHX O0PTaHu3MOB. PacmpocTpaHeHine B
BOCTOYHOW WACTH BOJI0EMa PAKYIDHHKOB M PAKOBHHHBIX NJOB COLTACYETCH C
Gonpmoit GroMaccoii Genroca B aT0it 30He Mopsa (Anercanapos, 1964). Pamee
HAMH YCTAHOBJIEHO, 9TO KOHIEHTPAIMA OPTaHHIECKOro 0CAJ0YHOTO MaTepHa-
Ja — PAKOBWH, MPOIYKTOB Paclajga JHAaTOMOBHIX BOJ0POCIel — CHJILHO CHU-
JRaer, a HePeIKo M MCKI0YaeT BO3MOKHOCTh HAKOIUIEHHS MEIBIE B MOPCKHX
ocagkax. ITosromy B ofpasimax m3 BOCTOYHON YaCTH MOPA HEUIBIA W CIOPH OT-
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CYTCTBOBANIN MM COJEPsKANNCH B OUYCHB HESHAUATEBHLIX KoJHWYecTBax. AHa-
JOTHYHEE JaHHLIe MOJYYeHE aBTOPOM IPH H3YIeHHH NOHHKIX OCAIKOB CeBep-
Ho#t wacTm Hacmmiickoro Mops, KOTOpHE MPEICTABIEHH B OCHOBHOM KpYIHO-
3ePHUCTHIME HeCKaMI ¢ GOJIBIINM KOJMIeCTBOM GHTOI PaKyIIN M PaKkyIeanoro
JIeTPHTA.

IIpoBenennsle MaI@HOIOIIYECKIE HCCACIOBAHTA JOHHBIX OTI0KEHNT A30B-
CKOTO MODA M3 KOJIOHOK (MOIMHOCTHI0 /10 4—5 M), 0TOBpaHHKIX IO BCeil akBa-
Topuu GacceilHa B COYETAHNM C J[PYTUMHI IAJTEOHTOTOTHICCKUME (M3 ydeHie MoJI-
TIOCKOB U MWUKPOPAYHH) W IUTOIOTHYECKHMH METOJAMM HCCIeOBaHHI, I10-
BBONIMIIM BHEPBHe [aTh OmocTpaTHrpaduuecKyi0 XapaKTePHCTHKY JOHHBIX
OTJIO;REHIH 1 BEIACHATD OCHOBHBIE DTAIIBI PAa3BUTHA [O3]IHEYETBEPTHUHEIX 1§ TO-
J0IeHoBEIX Hacceitnos Azosckoro mopa. Ilaanromornyecku oxaparTepun3oBanst
KapaHTaTCRIe, KOHTHHEHTAJIbHbIe TECCOBNIHEE CYIVIMHKHA BepPXHEro ILIeiicTo-
Il€HA, HOBOSBKCHHCKNE, [PEBHEABOBCKIE I HOBOABOBCKNE OTIO;KEHHA aKBATO-
pur Asoscroro mopst (Xpycraner, Bpoucrmit, 1971).

B 1970 r. aBToponm Ghiin mpoOBeIeHE! TaTHHOJIOTIIECKTe ICCIeT0BAHIIA 06-
PasnoB I3 CKBa;KNHE N 5, PACHOI0/KeHHON HA aKBATOPUH A30BCKOTO MOPHA, B
Bexocapaiickom sanmuse. Ona umeer ray6uny 20,5 4 I BCKPHIBAET 3HAYNTENb-
HYI0 MOMHOCTE BePXHEIJIEHCTONEHOBRX H TOJONEHOBHIX OTao:keHHi. Ilo mam-
HBIM HalIHHOJOIMYECKOT0 aHAlINm3a W M3YYeHNA ROHXHINOQayHBI, 3]1eCh BLije-
JeHB HOBOSBKCHHCKIE, [IPEBHEA30BCKHE W HOBOA30BCKHE OTJIO;KeHIS.

ITH OTIOMKEHHA XapaKTePU3YIOTCHA CIOPOBO-IELILIEBEIMI KOMILTEKCAMIT, B
KOTOPHIX IpeobajaeT NeUIIBIA TPABAHHCTHX pacrenuii (65—84%), rae momn-
HEPYeT OEUIBIIA MapeBBIX, HOJBIHHN M CI0:kHONBeTHHX. [TosTomy GBIINM mpoBe-
JeHbl BHIOBEIE OllpenesieHUA IIbIIBIIbL MapeBbIX, BCTpeYaromuxcsa B 0oapmUX
KOINYecTBaX 1 Xopomeil coxpanHocTu. Beero onpepeneno 29 BHIOB ITHIIBIBL
mapeBsix, orHocammxes ® 11 pomam. HamGoasmee wommuectso (22) Bupos
MapeBEIX BLIABJIEHO B HOBOA30BCKHX OTJIOREHHAX, B JPEBHEA3OBCKIX 0OHA-
py:keHo 15 BugoB, a B HOBOYBKCHHCKNX — ToabKo 9 BunoB. BoabmmHECTBO
OIPe/IeJICHHBIX BHJI0OB. MAPEBHIX MPHYPOYEHL! K COJOHIAM, COJOHYARAM U TIec-
YaHHCTHIM MecToobuTanusiM. Bolbmoe yuactie B cleKkTpax NBLIBLIB MAPEBHIX
¥ KCepOQNTHHX BHIOB TIOJLIHE{l YKa3sBaeT Ha 3HAYMTEILHYIO apHIH3aImio
KInMaTa B mepuo; 06pa3oBaHuA 9TUX OTI0KeHHH. ITH HCCIeJOBAHNSA OTI0Ke-
HHl MOPCKOH CKBa/RNHBI MO3BOJMIN HOJYIATH JOTOJTHATEILHEe JaHHBE A
TmameoreorpaguUYecKIX PEKOHCTPYRIUI AB0BCKOrO MOpA B ILIeiicTomeHe.

Takum ofpazsoM, HaJHHOJOTHYECKHE WCCACIOBAHNA JOHHBIX OTI0JKeHMN
AB0BCKOTO MOPS TO3BOJMIN BHACHHTH PACIIPeieIeHHe TLITBIH W CTop I yeTa-
HOBUTH 3aKOHOMEDHOCTH HX [a3HOCA B Ipeje/ax JaHHOTO BogoeMa. JTH JaHHbe
MOTYT OBITH MCHOJIB3OBAHB JITA HHTEPHPETANMN pe3yIbTaToB MAaTIMHOIOTHYe-
CKOTO aHAIM3a MOPCKAX OCAJKOB, a TaKKe A CTPATHQUKAIUH 1 Koppe-
JANAN ¢ KOHTHHEHTATBHEIME OTJI0/KeHHAMHE.

PALYNOLOGICAL STUDIES
OF BOTTOM SEDIMENTS OF THE SEA OF AZOV

V. A. VRONSKY

Rostov university,
Rostov-on-Don, USSR

Palynological studies of the great number of samples from the surface and core of the
bottom sediments, and also catching of the pollen and spores over the agquatoria of the
Sea of Azov were carried out. It let us determine the influence of the physical-geographical
situation on the distribution of pollen and spores in the limits of the given show the cor-
relation of the character of palynological reservoir, spactrum with the type of the sediments
and with the vegetation of the sea-coasts.

The biostratigraphical characteristic of the Late Quaternary and Holocene deposits
of the aquatoria of the Sea of Azov formulated from the results of complex studying of all
the fossils-pollen and spores, mollusks, microfaunas is given in this article.
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PALY NOLOGIE DE LA CAROTTE PROFONDE
DE LA MER TYRRHENIENNE

F. FRANCAVILLA

Laboratory of Marine Geology,
Bologna, Italia

Le matériel étudié provient de la carotte 19 de 1006 cm prelevée dans la
Mer Tyrrhénienne a 39°14'0 N, 13°58'4 E et & la profondeur de 3 516 m,
par le bateau océanographique Bannock pour le Laboratoire de Giologie
Marine du Conseil National des Recherches Italien.

< Au point de vuelithologique il s’agiten grande partie de d ipdts argileux
et silteux avec des intercalations friquentes de sables et de cendres d’origine
volcanique.

Tous les échantillons examin’s, a 1'exception de ceux qui se trouvent au
sommet de la carotte, ont eu des risultats positifs a 1’analyse palynologique.
Ces résultats sont groupés dans les diagrammes, fig. 1.

Diagrammes. 1 — indique la couleur des sidiments selon une échelle qui
va du jaune clair au gris foncé avec de nombreux termes interm diaires.

2 — rapporte le nombre total des granules palynologiques par gramme de
sédiment (courbe C). A exprime le nombre total des pollen et spores remaniss,
A’ la méme valeur mais en pourcentage, l'intervalle AB celui des pollen et
spores determinés, I'intervalle BC celui des organismes differents de pollen
et spores.

On peut observer, de bas en haut, que les courbes B et C, aprés une rapide
augmentation, diminuent progressivement avec des oscillations dont 1'am-
plitude est considérable. La courbe A répéte de fagon attinuse cette marche.
La courbe A" met en évidence 1'augmentation en pourcentage du nombre des
pollen et spores remaniés dans les intervalles pauvres en restes organiques.

3 — A indique les pollensilvatique (arbreset arbustes), B ceux des herba-
cés, Cles spores, D le palynoplancton (Hystrichosférides et Dinoflagellés), E les
Foraminiféres chitineux et F les pollen et spores remaniés. Les valeurs sont
exprimées en pourcentage pour chaque échantillon.

Toujours a partir du bas, on peut remarquer que les arbres suivent la
marche du diagramme 2. Vice versa le palynoplancton, les Foraminiféres et
les restes remaniés montrent une marche substantiellement opposie, c’esl-
a-dire qu’ils poussent le plus souvent lorsque les pollen silvatiques diminue.

4 — illustre les rapports relatifs entre silvatiques et non silvatiques, leur
somme étant rendue égale a 100. A — correspond aux médiocratiques typi-
ques (Quercus, Ulmus, Tilia, Castanea etc.), B — aux coniféres (avec Pinus),
C — aux plantes des plaines coticres (avec les Cyperacées), D — aux herba-
cées, E — aux Composacées, réprésentées & peu pres essentiellement par Ar-
femisia.

On voit clairement que les coniféres aprés une forte expansion au pied de
la carotte, sont allés vers le haut en diminuant de pourcentage tandis que le
contraire arrive pour les thermophiles. Les Cypéracies sont relativement plus
fréquentes a la base et au sommet et toujours lorsque les herbacées augmentent.
Artemisia bien que peu représentée, s’insdre dans les passages en diminution
ou en l’absence de m3diocratiques.

5 — A indique le pollen de Pinus silvesiris, B celui de Pinus de formes an-
ciennes, généralement de grandes dimensions et en partie abimés
parfois méme & cause d'une simple remobilisation partielle pendant la sédi-
mentation, C celui des autres restants.

Cette courbe et celles qui suivent ont ét3 tracles pour mettre en relief,
dans toute la mesure du possible, des changements éventuels dans la com po-
sition des associations forestiéres.

On peut observer que le pollen de Pinus est toujours prisent en grande
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quantité dans la carotte, dominant parfois I'ensemble des arbres. Cela est en
accord avec les résultats de 1'étude d’autres carottes et des sédiments plus
superficiels de la Mer Tyrrhénienne et de la Méditerranée en général et ne
refléte assurément pas la composition forestiére sur les terges émergées.
Probablement cela est du & lastructure particuliére du pollen de Pinus qui lui
a permis de résister plus fortement aux agents destructeurs.

En lisant le diagramme on peut observer, a partir du bas, aprés une expan-
sion initiale, une trés lente diminution dans la présence de Pinus. Trois
phases positives caractérisent les courbes, séparées par autant d'inflexions
négatives.

6 — A remplace Abies, B indique le Sapin rouge, D le Cedrus et C les
autres coniféres (4 l'exclusion de Pinus).

Aprés une expansion au pied de la carotte, les sapins, malgré des oscilla-
tions, déclinent inéxorablement.

7 — A réunit les pollens du Quercetum et surtout ceux d’arbres de dif-
férents types parmi lesquels un certain nombre de formes qui peuvent étre
rapportées a Castanea, G représente 1'Ilex.

Dans ce diagramme on peut aussi remarquer trois pointes de présence ma-
ximum et trois intervalles de minimum.

8 — comprend les pollens de la hétraie (A) et de formes du type Betula (B).

A part le maximum au pied de la carotte, ce groupe augmente vers le
haut avec des expansions de plus en plus importantes.

Considérations sur le milieu. Sil’on considére la quantité totale des grains
palynologiques présents dans la carotte, il faut tenir compte en premier lieu
des origines diverses des pollens et des spores, et du palynoplancton, ce
dernier provenant directement de la mer.

Pour interpréter les courbes il faut done considérer de nombreux facteurs
dont un premier groupe concerne les matériaux organiques provenant des terres
émergées:

a) nature et forme des pollens;

b) production de grains de chaque espéce;

¢) géomorphologie des terres entourant le bassin;
d) caractéres climatiques de ces derniéres;

e) géomorphologie du bassin sédimentaire;

f) mouvements des eaux des mers.

Un second groupe concerne aussi plus étroitement le palynoplancton:

g) état physique des eaux;

h) chimie des eaux marines;

i) profondeur du point de sédimentation;

1) distance de ce point des cotes;

m) temps écoulé avant que le matériel ne soit dérobé au milieu marin;

n) nature et granulométrie des matériaux qui sédimentent avec ceux pa-

Iynologiques;

o) type de fossilisation.

Tous ces facteurs agissent différemment en s'influencant 1’un
'autre et en déterminant des variations quantitatives dans le n° des grains
organiques présents dans le sédiment et qualitatives sur la présence de chaque
type palynologique.

"est ainsi par exemple qu’on relie forcément des intervalles d’apports
palynologiques plus importants avec une production plus grande de grains
polliniques & 1’origine, avec des vents et des courants favorables au transport
de ces derniers au point de sédimentation, etc. Pour les horizons moins favo-
rables il faut naturellement penser & des apports moins grands mais aussi a
une destruction accentuée des matériaux organiques d’origine continentale
avant et pendant la fossilisation, et ainsi de suite.

En effet si 1’on tient compte de la nature minéralogique des sédiments de
la carotte 19, le log de la couleur établit 1'existence d'un rapport entre les
tons gris et la montmorillonite d’une part et les tons jaunes et illites — de
1/, 9 Hanmmﬂnrm{ roJioneHa
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Fig. Diagrammes des courbes palinologiques de la carotte 19
1 — Gres; 2 — argiles; 3 — argiles sableuses et sables argileuses

’autre. Cela est en accord avec l’origine surtout continentale de 1'illite et
authigéne de la montmorillonite, dominant justement en rapport aux hori-
zons avec sables volcaniques.

I1 existe donc un rapport direct entre le nombre des spores et pollen et
illite, alors que la montmorillonite liée & la présence des matériaux volcani-
ques 2 forte vitesse de sédimentation, indique un milieu non favorable a la
concentration et a la conservation des granules polliniques.

Considérations générales, Aussi les paramdtres a utiliser en palynologie
marine sont-ils trés différents des paramétres habituels, car le nombre de
variantes qui influent sur la sédimentation est grand. Toutefois I’examen
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comparé des diagrammes fournit des indications suffisamment claires sur
les événements climatiques qui ont intéressé les surfaces entourant la Mer
Tyrrhénienne et par conséquent la Mer elle-méme.

Or I'augmentation considérable dans la présence des pollens de coniféres
observée au pied de la carotte, peut étre rattachée a la forte expansion dans
la zone méditerranéenne et dans la Péninsule italienne en particulier, des
foréts de sapins et pins & la sortie de la derniére Glaciation, aprés une phase
de colonisation témoignée par le haut pourcentage des herbacées et des betu-

lacées.

Avec 1’adoucissement du climat, les bois de coniféres devinrent de moins
en moins importants et cela de facon accentuée pour les sapins et les bois
de sapinsrouges, au grand avantage de la chénaie mixte, avec apparition vers
le haut de la carotte, des hétraies et de 1'Ilex.

Evidemment durant cette amélioration progressive du climat il y a eu de
nombreuses oscillations tant dans le sens tempéré chaud que froid, sdches ou
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pluvieuses. Il est certain qu'a chaque détérioration la composition de la forat
devait varier de nouveau en faveur des coniféres.

Les herbacées et Artemisia en particulier, suivent ce schéma. Le nombre
dei lremaniés semble augmenter au contraire dans les phases au climat ins-
table.

Pour ce qui est de la sédimentologie de la carotte, on observe que les
maximums absolus des grains par gramme de sédiment correspondent aux
phases & Pinus silvestris. Nous avons déja parlé des motifs possibles de cela
(plu)s de production de granules polliniques et plus de résistance a la destruc-
tion).

Comme 1 'importance des pollen et spores sur le total des grains palyno-
logiques diminue vers le haut, les Hystrihosphérides et les algues unicellulaires
gagnent indirectement d'importance bien que ce soit dans un bassin de plus
en plus pauvre en formes de vie méme dans les eaux.

Enfin la couleur gris foncé des sédiments, contrairement que pour ceux
des lacs et des delta, n’est pas en rapport avec la présence de matériaux orga-
niques d’origine végétale. Au contraire elle doit étre reliée a la présence de
sables volcaniques.

I1 faut noter qu’a part la couche située a la surface la plus immédiate de la
carotte, jaunatre pour altération, s’est justement en coincidence avec ces
derniéres que 1'on observe le contenu le plus bas de granules polliniques.

IMAJIMHOJOTHYECKAA XAPAKTEPUCTHKA OTJIOKEHUIMI
THPPEHCKOTO MOPA

©. DPAHKABHJLJIA ]

JlaGopaTopuAa Mopckoil reosioruu,
Bononba, Uranua

MuapnesoMy asamnsy OblIa HOABEPrHyTa Kojgonka ymuoii 1006 cm, orobpammas
UTaTLANCKAM oKeanorpadmaeckum cymsom ¢ rayomuer 3516 » B Tuppemckom Mope
(39°14'. 0 c. m., 13°58'.4 B. 1.).]

HecenenoBanHbie OTIOMKEHHA — PJIMTHUCTEE HIBL, 9ACTO IePeCJanBaolHecs MeCKaMu u
ByIKanmyeckumu nemyiamu. Ilpn amanmse ofHapys<eHo, 4TO CPeAN IBLIBIE JPEBeCHHX LO-
PO, TAABHEIM 00Pa3oM XBOIHEIX, Ipeobiagaer MbLIBNA Pinus, TaKKe 00HAPYKEHA IELIBIA
npefcraBuTeNeil IyOoBHX 1 OyKOBEIX JecoB. Cped OEIBIH TPABAHUCTHIX PACTEHUI mMpeod-
Jajaer MeUIBIlA 3J1aKoB, a Takxe Compositae. locrarogno 9acto Berpevaores cmopkl Poly-
podiaceae. pakosnust Foraminifera, Dinoflagellata m Hystrichosphaeridae.

CopepskaHne IBLIBIE Ha 1 2 0CAJKOB IIOCTENIEHHO YMEHBIIAETCH BBEPX IO KOJOHKE.
Bo03MO0KIO, 5TO CBA3AHO € MOCTEINEHIBIM 00eJHeHITeM PACTHTEeNbBHOCTH HA TePPUTODHH, OKPY-
JKAIONIEH ceuMeHTalnonnblii Gacceiin. ¥ poBHH, IJie 0CAIXKH ITOYTH JIHIIEHEl IBUIBIEL, COOT-
BETCTBYIOT TOPH30OHTAM ¢ GOJIBIIAM CONepHARNeM mera, 60/1ee TeMHEIM, 9eM IPYIHe 0Ca K-
B mesoM JOMHHADYET NEUIBIA COCHBI, 9TO, BO3MOMKHO, CBA3AHO ¢ 00JBIIEH yCTOHIHBOCTBIO
ee K paspymnTeJbHbIM BO3IeHcTBIAM.

Copepskanne MBLIbIE XBOHHBIX, IJIaBHEM ofpazoM Abies m Picea, ImocTeeHHO, € He-
KOTOPBIMI KOJeDAHHAMI, COKpallaeTcAd BBEPX IO Koionke. HampoTus, 9mcIo0 NEIBIEBHIX
sepen TepMOQUIBHEIX MOPOJ BO3pacTaeT CHU3Y BBEPX; B BeDXHEI 4acTh KOJOHKN nmpeobia-
AaloT mpefcTaBuTeIn GYKOBOro Jeca. ITH (aKTE] COrIACYIOTCA ¢ HCTOPHeil pasBHTHA pacTH-
TeJIbHOCTH ANEGHUITHCKOrO IOJAYOCTPOBA IIOCJe BIOPMCKOIO OJIe/[@HeHIA.

Janpneiimaa madopMamus oTparkeHa Ha IpHJaaraeMoil gumarpavme, rae I — gnclo se-
peH Ha TpaMM 0cafKkoB (A — NEPeoTI0KeHHAS W Heompefeiennas meuIbna, Al — ormome-
HIle NepeoTIOMeHHol NHIIBIE K 00IeMy YHCIy DHIILIEBHX 3epeH, B — coopsl U MELIbIE-
Bhie 3epua, C — mpoune 3epHa); 2 — HPONEHTHOE, COJePKAHAE IELIBIH 1T CIOp, PUTOmIanK-
TOHHHIX OPraHil3MOB W IEPEOTIOMEeHHHX ¢opM (A — NBAbOA JpeBecHBIX 1opox, B —
melIbIa  TpaBanncthix, C — cmops, D — Dinoflagellata, Hystrichosphaeridae, E —
Foraminifera, F — nepeoriioskennsie QopMel); 3 — COOTHOIIEHHe NBIIBIK J[PeBECHRIX W
TPaBAHHCTEIX pactTenuii (A — UpUIblA TCPMOQHMIBHKEX JpeBecHEX mopof, B — meursma
xBoitnbix, C — mBIbNA KycTapunkos, D — meiibna tpassunncteix, E — Compositae).
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TMAJMHOJOTHYECKHUE MCCJTETOBAHHA
COBPEMEHHBIX JTOHHBIX OCAJIKOB YEPHOI'O MOPA

H. U. ITATHJIOBA

WUneraryr naneobnonornmu AH I'pys. CCP,
Tonnucu, CCCP

‘OrimoskeHHA GacceilHOB pA3IMYHBIX Te0JOTHIECKHMX DOIOX BCErJa CcomepskaT
60IBII0e KOJTHYECTBO HBUIBIL M CIOpP, M3YYeHHE KOTOPHX JAaeT BO3MOMKHOCTH
BOCCTAHOBUTEH ()IOPY M PaCTHTENBHOCTH Iponuioro. B mMope meuibma mpmHEOCHT-
cA TAaBHEIM 00pa3oM TeKyYMMHM BOJAMH M ¢ DoMombio Berpa. Ilo mMmenuio
GonpmmucTBa mecaenoartenei (Degoposa, 1952; Miiller, 1959; Stenley, 1965,
1969; Groot, 1966), pexm ABIAWTCA IIABHBEIM ATEHTOM MEPEHOCA HEIIBIH,
BO3IYIIHASA TPAHCIOPTHPOBKA MIpaeT HesHaunTeJabHyn poab. H. Derpm m
. Usepcen (mur. mo Groot J., Groot C., 1966) ycramosmiaum, 4r0o paccrognue
50—100 xm ABIsAETCA €CTECTBEHHLIM IPEIEIOM IPH PACIPOCTPAHEHHN ITHIJIBI[bI
BO3IYXOM, HO BONBIIAs TaCTh €€ 0CeJaeT 3a[0JIT0 [0 TOTO, KaK GyaeT JOCTHrHY-
Ta 5Ta TPAHHI; CIe0BATEIBHO, 3aKII0YA0T aBTOPHI, TO OIPOMHOE KOTHIECTBO
OBIBIE, KOTOPOe BCTPEYAETCA B 0OCAJKAX, PACHpOCTPAHEHHBIX GoJdee geM 3a
100 km or Gepera, IPUHOCHTCA TyJa TeKYIHMH BOIAMH.

O ToM, HACKOJIBKO aJeKBATHO CHOPOBO-ILIIBIEBEE KOMILICKCH MOPCKHX OT-
JIOFREHUI 0TPasKAI0T PACTHTEIBHOCTH CYIIM, MHEHHSA HCCIEI0BaTeIel pacxo-
maresa. K. J[. 3akmunckas (1958) yrBepskpmaer, 9To oHH MOLYT CIY;KHThH Ma-
TePHAJIOM JUIA PeKOHCTPYKI[HH He PACTHTEIBHOCTH, a TOJBKO cocTaBa (IOPEI,
TaK Kak IPeJcTaBIAnT co00il yepeaHeHHe KOMIUIeKCHEIe CIeKTPH IeJoTo pA-
la accomuamuil, pacuoJosKeHHBX Ha OOIMPHLIX H JOBOJIBHO YAaIeHHHX APYT
ot gpyra teppuropusix. Ilo ee MHEHHI0, i BOCCTAHOBIGHHA PACTHTENBHOCTH
JyUIIe NCIOIb30BATH KOMIIEKCH KOHTHHOHTAIBHBIX OTI0skeHui. MHoro B3ras-
na npupepskusatores k. 'poor m K. I'poor (J. Groot, C. Groot, 1966). Oun
CYHTAIOT, 9TO CHEKTPHI [OHHBIX OTIOMEHHI CONEepPIKAT MBUIBIYY OCHOBHBIX ajie-
MEHTOB PACTHUTENBHOI0 IOKPOBA HPHMBIKAIOMEH CYIM M CKOpee MOTYT OHIThH
HCIIONB30BAHEL I BOCCTAHOBJEHHA PACTHTENHHOCTH IIPOILIOr0, 9eM CIIEKTPHL
KOHTHMHEHTAJbHBIX 00pa30BaHUNl ¥ 0cOOEHHO TOPHAHMKOB, OTPAsKAIOMAX IIe-
HO3Ll JUITh HEOOJIBIIMX TeppUTOPUil. AHANOTMYHAA TOYKA 3pPEHHA OELIA BEHI-
ckaszana B. 3arsunom n Y. Beencrpa (Zagwijn, Veenstra, 1966). B pesyanbrare
N3YUeHHAsA KOJIOHOK rpynTa CeBepHOT0 MOPA OHH IPHOLIN K BHIBOLY, YTO IIBIIB-
IeBLIe [HATPAMMBl ABJIAITCA XOPOIINM IOKAa3aTeJaeM COCTaBa pPacTHTeNHHOCTH
CyImH, OKpy:kaiomei Gacceiin ocajKoOHAKOILUIEHUSA.

3a mocieHue TOAH MOPCKHE MAIUHOJIOTHIECKIE HCCIe0BAHNA PU06 peIn
ouenp mupornit pazmax kak 8 CCCP, Tak u sa pyGesxom. Mayuenne makonus-
WErocs B HACTOAMEe BpeMA (akTHIeCKOro MaTepHaaa MOKA3al0, 9T0 3aKOHO-
MEPHOCTH, BHIABJEHHBEE Ha MaTepHalaXx M3 OfHOrO GacceiiHa, He BCerja MOTYT
GHITH MCIOJB30BAHEI I NHTEPIPETAHA AAHHEX IHIBIEBOr0 aHAJM3a Ie0JI0-
rHYeCKUX TOJII, OTJarabBmmxcs B Apyrax Oacceiimax. Haskmas obmactp xa-
paKTePH3YeTCH OMpeIeJIeHHLMHA Te0MOPQOIOrHIeCKHMHA YCIOBAAMM — HaIpaB-
JeHHeM DPeK W TOCIOICTBYIOMUX BETPOB, pelabed)oM MODPCKOTO JHA M CYIIH, C
KOTOPO# NMPOMCXOAUT CHOC MAaTepHaja, W HAIpaBJIeHHeM TOPHHIX XpefToB,—
BIHAOIAME Ha COCTAB CIOPOBO-IHIIBIEBEX KOMILIEKCOB. [lJif mpaBUIBHOTO
TOJIKOBAHHA PE3yIBTATOB MATHHOIOIMYECKOT0 AHAIM3A MOPCKHX OTIO0KEHHM
0YeHb Ba;KHO 3HATH, KAK IPOMCXOIUT PASHOC W 3aX0POHEHHE MLIIBIEL B TOM ke
facceiiHe PN COBPeMEHHBIX YCJIOBHAX, HACKOJIBKO IIOJHO OTPAKEHbl BCE THIIBI
duTOIEHO030B B CIOPOBO-IBIIBIEBEX CHEKTPAX M COOTBETCTBYET JH HX COCTaB
COCTABY PACTHTENBHOCTH IPHJIErAKImend cymu. JTn JaHHbe 0c00eHHO Heobxo-
JMMBL TIPH B3y9eHnn (IOPEL 1 PACTHTEILHOCTH YeTEePTHIHOI0 BPeMeHHU, KOT/a
penned cymu u KoEQUrypanusa 6acceiiHa GLIIH 09eHb OIM3KH K COBPEMEHHBIM.

CaefieHNs 0 CHOPOBO-TEUIBIEBHIX KOMIUIEKCAX 0Tio;keHHE Yepmoro Mops
npusopsatea M. U. Heftmragrom u H. A. Xornucram (Heiimranr, X oTnHCcKHI,
Jesupm, Mapxosa, 1965). Vimn Geuin npoanaauampoBansl 06pasisl KOJIOHOK,
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B3aTtex B 100 xu or Barymnm, na ray6ure 1704 4. ABTOpPHI yKa3hBaoT HA MIpe-
ofnajaHnMe B CIEKTPAX IBUIBIE COCHEI, 0JbXH, rpaba, 6yxa, Ayba m Bs3a.

Ilas mosmryuenus Goee MOMHOM MATHHOJIOTHICCKOH XaPAKTePUCTHKY JOHHEIX
oTo;keENHt UepHOro MOPA HAMH OBUIH IPOBeJIHBI HCCJIEI0BAHUA BJIOJL BCErO
no6epesxbsa Samaamoir Ipysuu u or p. Yopoxm go Bambu. Marepuazom mocry-
ssuam mpoGsl, coGpammEe COTpPYAHEKaME JepHOMOPCKOil dKCHepHMeHTAIBHOM
HayIHO-HCCIeoBATENbCKOM crammum VmctmTyra okeamomormm AH CCCP
E. 1. Eropossm n JI. . TananossiM. Bpoxs Geperos Houxupsr B cBAsH ¢
M3yYeHNeM AUEAMEKE i 6ajanca HAHOCOB MMH IPOBOHINCH PaGOTH 10 HCCTe-
JOBAHMIO TOABOJHLIX KAHBOHOB. HaHbOHE NPHYpPOYEHs TIABHHIM 00pasoM K
yerbayM Kpynaux pek — Bawbn, Kogopu, Uarypu, Prnosn u Yopoxm. Hexmro-
venneMm aBiaAoTcs Barymcexuit u [loTmiiCcKMil KaHBOHEI, B HACTOAMee BpeMs He
CBABAHHEE ¢ PEKAMHI. JTO OTPAXAETCA Ha COCTABe OCAIKOB TallbBera. B Naryp-
CKOM KAHLOHE, KOTODHH BILIOTHYI0O HPHMEIKAeT K peKe, HPOJOIKAeTCA IOJIe
peanoro mecka. B Yopoxckom mpojoikaeTca razednoe noie, a B [lormiickom
n BaTyMcKOM TanbBer MOKPHT HJIOM HIH 09eHb MeJIK03epHHCTHM meckoM (Ero-
pos, Taxmamos, 1966). Pa6oravu E. H. Eroposa u JI. T'. I'ananosa Grio ycra-
HOBJIEHO, 9YTO B BePIIAHL KAHBOHOB, ABIAIOMHUXCA NPOJOIKEHAEM YCTEEB PeK,
momazgaer GoJbNIag 9acTh PEYHBIX HAHOCOB. HpymHO3epHUCTHIL MaTepHas oce-
maeT B TalbBerax, a WK — HA CKIOHAX; NPHYMHOH 9TOr0, IO MHEHHIO aBTO-
POB, ABJIAETCA TEUEHHE, PABBHTOE Y TANbBEroB H He 3aTParuBaioiee 0CHOBHYIO
YacTh CKIOHOB.

Wsyuennsie Eamu o6pasns (oxoxo 170), orobpannbie riaBHEM 06pasoM Ha
CKIOHAX U IPeGHAX KAHLOHOB, IPeJICTaBIeHH BASKHEM TeMHO-cephiM oM. Coop
AX OPOHBBOJWICA HECKOIBKEMH CIOCOGaMm — TPYHTOBHIMH TPYOKaMmu, JHO-
gyepmateqeM ¥ ¢ IIOMOIIBI0 BOJOJNA30B — HA PAa3IUYIHOM PACCTOAHMI OT
Gepera. Cpeamee cojieps;kaHue NBLUIBIEL B MPHOpPe;KHBIX 06pasHax CoCTaBIANO
200—300 sepen. Jlas Toro 9TOOH OIpeJeTHTE, KAK MEHsETCS KOHIEHTPAIHA
TEITBIH B OTI0KeENAX UepHOTO MOPS To Mepe yaaieHus or Gepera, Hamu GhuIH
TPOAHANM3HPOBAHK 0GPA3IH, B3ATHE NHOYEPHATeJNeM HA PasImIHBIX ryon-
max: 17 x (pacctosmme ot Gepera 550 x), 225 u (pacctosmme ot Gepera 5200 4),
675 u (paccrosmme ot Gepera 46 000 u), 1300 x (paccrosmne ot Gepera 70 000 )
u 1708 x (paccroarme or 6epera 120 000 4). Ananna sTx 06 pasos NOKasa, 4To
¢ yBeJmYeHHeM IIYOHHEL M PACCTOAHHA OT Gepera KOJMYECTBO IEBLIBIEL B OT-
J0;KeHHAX BospacTaer. B mepBoM o6pasie UHCI0 OBHIIBIEBHX 38DEH JOCTHTAeT
366, Bo Bropom 195, B Tpernem 825, B werseprom 1000, a B martom 700 m.5. Ha
50 2 cyxoro Mmarepmaiza. KoHmemTpanms Boapacraer, rIaBHEIM oGpasom, 3a
cueT JpeBeCHHIX; KOJUYECTBO CIOP YMEHBIIAeTCH, HO COCTaB MX HOYTH He Me-
Haercs. IlolyueHHEIe pesyabTaThl He OIPOTHBOPEYAT JAHHEIM APYTHX HCCISI0-
pateneii. Paboramm E. A. Creman (Stenley, 1965) Guimo gokasaHo, 4TO KOH-
NEeHTPanus HHUIBIE B OTIOKeHUAX He HAaXOMUTCA B HPAMOM 3aBHCHMOCTH OT
paccrosiams. OHa yBeIMUMBACTCSA 110 HANIPABICHMIO K MOPIo B npesenax 360 xa.
MaxcumansHag KommenTpamma pgocruraercs Ha paccrogumm 300 xa. lanbme
KOJIMYeCTBO IHUIBOE B OTIOKeHHAX Hajiaer.

Beero B moHEHX oTaokennax 6umo ompemeneno 90 ¢opm. Mz mux 17 npmn-
HA[JIeKAT CHOPOBHIM pacTeHHAM, 49 — mepeBbAM M KyCTapHHKaM, OCTalb-
HEIe — TpaBaM.

Cnopsi otHocsiTest K 13 pomam u 5 cemeiictBanm: Selaginellaceae, Lycopodia-
ceae, Osmundaceae, Ophyoglossaceae, Polypodiaceae. B mactosimee Bpems B
Banaguoii I'pysmm pacTyT mBa BuAa miayHka: Selaginella selaginoidesu Sela-
ginella helvetica. B oTnoennax Ghuim BCTPEYeHH CHOPH OfHOTO Selaginella
selaginoides. N3 cemu BunioB Lycopodium naATh OBUIA ONPE/eIeHH 10 CHOPaM K
aumb gBa — Lycopodium tristachum, Lycopodium inundatum — OTCYyTCTBO-
paau B Kommiexce. O6a Bua pemkme m pactyT ammb B Amxapun (['poccreiin,
1949). IlocTOAHHO HPHCYTCTBYIT B. OTIOKEHHAX CIOPHI Ophyoglossum, Bot-
rychium, Osmunda.

CemeitctBo Polypodiaceae npencrasieno B 3amagmoin I'pysmm 16 pomamu,
u3 nux 10 6bu10 onpeneneno no cnopaM. Taxknm 00pasos, copoBsie pacTeHNs,

134



2
3
[ 13
2 2 »
! E y, R S e g
56, ks ] L
EYREE kB 25 ko
. bk SIFSE w2588 & 858w 3
5 ShetlEn it € BE
S S TREESSAERETS ® 338 &8
< 4 20 44 440420 44944 Y0 v Y 10 40 %%
n rl u |'! npprT—1 n l—* n
T T iRk
i il § ;
s | | ! !
: 1 I NE
=2 |
3 I % 1
| I S !
i ! |
I i § i
mua '
; 1 | il
l I ! £ 1
135-=¢6 ; : g
af eZ Aj
Pue. 1. CHOPOBO-NBLIBIEBAS jyiarpaMva o0Pasios rpyHTa, HOAHATLIX rpyHToBoOil TpyOKoii CO CK.II0OHOB
TI0 rifickoro KAaHBOHA
1 — TBIIBIIA [APeBeCIbiX nopoa; 2 — OBLIbLIA Tpae; & — CIOPBL

3a HEKOTODHIM HCK/II09eHHeM, IOUTH NOJIHOCTHI0 HAILIK OTPasKeHne B KOMILIeK=
cax JOHHHIX OTJIOKeHMIl.

OnpejelieHEbIe HAME PEBECHbE PACTEHHS NPUHAJIEHKAT 49 pomam, H3 HEX
10 unrpopymuposannnx: Gingko, Cedrus, Cryptomeria, Cupressum, Myrica,
Magnolia, Platanus, Eucalyptus, Palmae, Cinnamomum. CocTaB m mpoOLEHT-
Hoe COJep/KaHme WX B OTIO/KEHHAX HeCKONbKO Koxebuercs. B Kopmopcrom
KaEboHe mpeoGiajaer mbiabna kumapuca. IOsxmee, oxoxo WErypH, kynbTyp-
Hasg PACTHTEJBHOCTH HPEJCTABIeHA eIMHAIHHIME 3ePHAMI KANApHCA M KPHI-
tomepmn. IlpomenTHOE COZEpP;KAHME JTOI MOPOE CHIBHO BO3PACTAaeT IO Mepe
nBuskeHAs K ry B paitone Ilotm (puc. 1) m Barymu, rge KpunroMepus 3aHm-
maer obmupHHe mromaau. B o6pasmax, B3ATHX OKOIO Barymu, Gnuta BeTpe-
weHa TAKyKe NMBUTBIA KeApa, MATHOJMH, OBKAINNTA, IAJBMB H KaMpopHOTro
nepesa (pme. 2). ‘

Cospemennas ¢uopa 3amamoit I'pysun sariaodaer B cebe 0KOJIO 75 THKO-
paCTyImUX POJOB [[PeBECHBIX M KYCTAPHMKOBBIX IOPOJ. ITmibIa mOJOBHHEL H3
HEX BeTpedaeTca B oTaosxennaAx. [eamkom mpeacraBieHsl cemeiicTBa Pinaceae,
Juglandaceae, Betulaceae, Fagaceae, Ulmaceae m aip. OrcyTcTBYeT TIaBHEIM
obpasoM mmuIBIa cemeiicTBa Rosaceae m jipeBecHEX GopM Saxifragaceae u
Leguminosae — pacTeHHH, He ABIAIIHXCA J1ec000pa3yIOMEMH MOPOTAMH.
OtcyteTeme TmbUIbNE Leguminosae B OTIOKEHMAX OTMETAeTCs M JIPYTHMH aB-
topamu. B Hamupopumiickom sammse, Ha Oeperax KOTOpOr0 IIPOW3PACTaer
0KOII0 coTenm BmIoB aToro cemeiicta, A. Hpoccom (Cross, Tompson, Zaitzev,
1966) GHIH BCTpeUEHH IHIIB eJUHWYHAIE 3ePHA IYCTHHHOTO KyCTapHAKA —
Larrea, pacTeHns IMAIPOKO PacIpOCTPAaHEHHOTO B I0ro-3amagaoit AMepuKe U B
CesepHoit MekcHKe, IBETYIEr0 MOUTH KPYTJIEL IO M MPHHAMAIONILTO yIacTHe
B PA3IMIHKIX ACCONUANUAX. ABTOD 0OBACHACT ITO TeM, UTO IBLILIA Legumino-
s BETPOM [ajeKo He MePeHOCHTCA, a OPH BOJHOM TPaHCHOPTHPOBKE BHCTPO
paspymaercs.

PacemoTpuM Ipyroit BOIPOC — HACKOABKO a{leKBATHO MBIIBIEBHIE KOMILIEKCR
MOHHKIX OT/IOKEHHMII 0TPasKAIOT XapaKTep PACTHTEIBHOTO MOKPOBA H COOTBETCT=
ByeT J¥ MPONEHTHOE COZeprKAHMe TOH WM MHOH MOPOJEl €6 POH B IIEHO3AX.
OmnpejeIeHHEe IO THIIBIE APeBECHEe TOPOME MOKHO PasAeqnTh Ha HECKOIIL-
KO TPYII, KOTOpHe COTIACHO (opMamuam 06pasyioT CMEITAHHEe JeCa HIKHEr0
TOpHOTO T0sACa, GYKOBH Jeca W XBOHHEE THXTOBO-6JI0BEIe Jeca. Hecmotpsa mHa
Bce pasHooGpaswe, o6muii XapaxTep 9THX IPYNNAPOBOK, jaske HIKHETO rop-
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Puc. 2. CnopoBo-NLLIBIEBas Aparpamma oOPasnos FPYHTA, NOJHATHIX rpyHTOBOIl TPYOKoii €O CKIOHOB
bBarymcroro KaHboHAa
Venosable ofo3HaueHnA Te jKe, uro Ha puc. 1

poro mosca, moutm me Mmensercs B mpejenax Hoaxmam. A. A. I'pocereiim
(1931) mpm ommCaHHM CMEITAHHBIX JMCTBEHHEIX JIECOB OTMEYAN, UTO B IeI0M
OHE ABJIAIOTCA BeChbMa OJHOPOIHBIME Ha BCeM mpoTd:keHHn npearopuit Honxu-
nei. Ajprapus 1 AGxasus npencTaBiaioT coboil ¢ reofoOTAHEAYIECKOH U PUTOIEHO-
THYECKOi TOUEK 3PeHHA OIHY U Ty ke (opManmio. JTO HAKIaJbIBaET OTHETATOK
onHO06pasHA M HA CIOPOBO-NHUIBIEBEE KOMIIEKCHL. Jluarpamer 10:xnom
(pue. 1, 2) u Cesepnoit (puc. 3) Hoaxmusl oUeHb mOXO0H MY coboit 1 oT-
paKAIOT PACTHTEIBHOCTD, OCHOBHHIMH (OPMATUAMHE KOTOPOW ABIAIOTCH 0b-
MAHNKH, CMEIMAHHHEE MUPOKOJIHCTBeHHBIe jeca, OYKOBLEe W XBOiHBE €10BO-
muxToBEe neca. MIOpPUCTHUECKHiI COCTAB STHX TPYNIHMPOBOK, POJIb TOH HIN
WHO# TOPOJIB, TPMHUMAMEH yIacTHe B X HOCTPOEHHH, H HIVKHHE APYCH —
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Prc. 3. CnopoBo-MBUIBIEBAA jparpamma o0pasuoB TPyHTa, NMOAHATBIX TPYHTOBO TpyOkoit 3 Lanb-
CKOT0  KAHBOHA

Venosapie o003HAYeHAA Te e, urto HaA puc. 1
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O7IeCOK W TPaBAHO-IANOPOTHHKOBHIH MOKPOB — A/EKBATHO OTpasKeHnl B
CIIOPOBO-IBLIBIEBEIX KOMILIEKCAX.

Takum 00pa3omM, MOBEPXHOCTHRIN CJI0H 0CaIKOB, PACIPOCTPAHEHHBIX BIOIB
Geperos 3anaxmoit ['pysun u B riay6s Mops 1o 120 k., copeprut B0IBII0e KOTH-
TeCTBO MBIIBIE H CIHOP, COCTAB KOTOPLIX He MEHACTCA B 3aBHCHMOCTH OT pellbe-
da gua n ray6uusl Boge. OTMedaeTCA MHIUIh YBeJIUYCHAEe KOHIEHTPAIMH b Ih-
B B OCAJKAX, PACIOJO/KEHHBIX B HEKOTOPOM yjaxemmum ot Gepera. Cmoposo-
TBUIBIEBbe KOMILIEKCH OHHBIX OTIO/KEHII X0POIIo 0TpasKanT 0OmIi Xapak-
Tep Gops m pacTarenabHocTH Sanaamoil I'pysui. JT10 06yCA0OBIEHO, 0UEBH/HO,
cBoeoGpasHeM  reorpaduueckuy momoskenmem Homxmusr — U30JTH POBAHHOH
GoTaHETecKoil MPOBUHIHN, OKPY/KEHHOIl CO BCEX CTOPOH BRICOKMMMU xpebGraMn
I OTKPHITOl K MOPI0, IO HAIPABIEHII0 KOTOPOTO BHIHOCHTCA OCHOBHAs Macca
HBLTBIH KAk BOBAYIIHEIM, Tak W BOXHBIM IyTes. J[pyrmy GrarompaAaTHEIM 715
KOHIEHTPAIMH MHUIBIE 00CTOATENBCTBOM MO/KHO CIHTAThH ITHPOKOE Pacipo-
cTpaHeHne BIOJb GeperoB HIHCTHX OCAJKOB, B KOTOPHIX MBIIBNA XOPOIIO
3axX0POHAETCS.

DATA ON THE PALYNOLOGICAL RESEARCH
OF THE RECENT BOTTOM SEDIMENTS OF THE BLACK SEA

1. I. SCHATILOVA

Institute of Palaeobiology of Georgian Academy of Sciences,
Thilisi, USSR

The surface layer of sediments, which are distri buted along the coast of the Black Sea
as far as 120 km off shore contain great amount of pollen and spores. Their composition
does not depend on the relief of the sea bottom and the depth of water. One can note only
some increase of number of pollen grains in the sediments, which are distributed at some
distance from the coast. The pollen complexes reflect very well the general character of
flora and vegetation of West Georgia. Apparently it depends on the peculiar geographi-
cal position of West Georgia, which rerpesents the isolated botanical provinee, surroun-
ded from all sides by high mountains and opened only to the sea.

MOPCKOII TOJOIEH IIPUMOPbH

1. TI. KAPAVIIOBA, A. M, KOPOTHHII, E. H. HAPBRO

1lenTpanbHad Jadoparopust Il puMOpPEKOr0 IeoJIOrmYecKoro ynpasienusd,
Baagueoctok, CCCP

C caMpX pamEEX 5TamoB maydenns [[pEMOpPBA 1O aHATOTHH C JAPYTHMH HPH-
GpesKHBIMI TEPPUTOPUAMHE 3eMIH 3/[6Ch BHIENANCA KOMILIERC BH CORHX MOP-
ckux reppac (Bracos, 1957; I'amemun, 1957). Hexoropsie HCCIeT0BATeNIN Pac-
CMATDUBAIOT OHTH TEPPAchl KAk PerHoHajIbHbe M CBASLIBAIOT WX € KPYIHBIME
mIAHeTAPHBIME KOJe0aHHAMI YPOBIS Muposoro oxeana (JImmpGepr, 1965);
JPYTHe PACCMATPHBAIOT BHICOKIE MOPCKHE TEPPACH KAK JOKANBHAIC M BEICILA-
0T HX B Tpejenax OTJeIbHHIX BO3JILIMAIOMUXCH Giaoxos (Comomse, 1963).

JleraasHoe m3yderne TeoMOPHOIOrHIecKoro CTPOCHNA 1 Pa3peson 9eTBep-
THUHHX OTI0sKeHnil Mpubpeskuoil 3oub [Ipuyopba (or yerba p. Tymanran fo
yeres p. MyTyxe) mO3BONHIO J10Ka3aTh KOHTHHEHTAIbLHOE OPOUCXOsR/ICHIe
BHICOKUX TeoMopdosormuecKux ypopmeir. 13 MOpCHHX Teppac Ha mo6epeKLe
IIpumopba pasBAT JANIIH 3—D5-MeTpOBELIl YPOBCHbD, COOTBETCTBYIONIHII, BEPOAT-
1O, KAMUATCKOM IMKI0BOH Beperosoit mmman (Iemeros, 1961).

MHOTOYHCIeHHEe JaHHbe CIOPOBO-TIEUIBIEBOro AHATN3A MO3BOTHIHN B 00-
IUX YepTax BOCCTAHOBUTH HCTOPHIO PABBUTHA PACTHTEIBHOT0 MOKPOBA H KIIH-
MaTHUeCKHe WM3MEHeHHms B TOJOMeHe.
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Pue, 1. Cxema goppemsiiun  ueTsep-

TAYHBIX OTIOMeHIi npuoPexuoii so-
Hul  IIpnmMopbsa

1 — ranmpKka C UECKOM, 2 — TaJbKa
C TJUHHHCTBIM IIECKOM; 3 — IIECOK:
4 — PIMHUCTHIH Necok; § — aneBpu-
THCTHI IECOK; 6 — CYIVIHHOK, 7 —
aJeBPHUT C { TaJbKoil; & — IMuHA.
9 — medens; " 10 — Topd; 11—n09-
Ba; 12 — aneBpuT, I3 — HOpeHHBIE
noponpl; 14]— mopckaa dayna; 15—
TpaHHila pasMmeiBa, 16 — BO3pacr;
17 — Bofma; 18 — pacCTUTEJbHBIE OC-
TaTEWM; a — p. Ilakme-Kopu; 6 —
p. CuguMu; 8 — AMYPCKMiE 3aimB;
2 — 0. TIlarporm; 8 — G. 3omoroi
Por; e — Cyxopmon; "o — 6. Cay-
pemu; 3 —6. Tuxauroy; u — 6.
Bpanrensa;, x — 6. Manwit Tasroy;
a4 — 6. Cymsyxe;, m —06. Onern



Mopcxue ornomenus roxorena [lpuyvopbs NOApasgeldsTca HAMHI Ha de-
TH]E HDaukH, KayKAas U3 KOTOPHIX HMEeT CBO# OIpefesieHHBI CIOPOBO-IEIIh-
IeBOH KOMIUIeKe, cootsercTBylommii ¢asam mo M. U. Heiimraary (1957),—
puc. 1.

Jlpesuerononenopne ornozenus (I/1V) npepcraBiens neckaMm ¢ TalabRoit
n uxamu. MombocTs »THX OTHOMeHHII B J0JMHAX peK cocraBaser 2—5 a,
B BepmuHax 6yxT okoiyio 6 w. Mopckie ocagrm jpeBnero roJonesa 3ajgeraior B
nHTepBane 40—406 4 HIse COBpeMEHHOro YPOBHA MOPA ¢ PAa3MBIBOM HAa BepXHe-
YeTEePTHYHBIX AlJI0BHAJLHEX TajeuHHKax.

M3 MOpPCEUX OTIOKEHNI B DTOM WHTEPBAJE IOJYYCHL CIOPOBO-TIBIIBIEBHE
KOMIITIEKCHI, COOTBETCTBYIOIKe (aze MeIKOJUCTBEHHBIX JTeCOB, KOTJa B pac-
THTEJILHOCTH eIlle COXPAHAINCH OCTABINMECS CO BPEMEeHH IOCJeJHero Bepxue-
HJIeJiCTOLEHOBOT0 NOXONO0JAaNnNd KYCTAPHHKOBLe Buibl Gepes Betula exilis —
3—5%, Betula middendorfii — 8% . Ho ysxe ormevaercs nossiaenue yMepeHHO
TemnonobuBrx mopox — Quercus, T'ilia. Ha ocmopannn amanmusza maanmoo-
THYECKNX KOMIJIEKCOB MORHO IPENNMOJIO/KHTE, 4T0 PAaCcTHTEABHOCTH JPEBHETO
rojioneHa WMelIa APKO BHpaykeHHbIIT Kcepodurunii obauk. Bumanmo, ¢ srum
CBA3aHO OTCYTCTBHE B CHEKRTPAX NHUJIBIE TEMHOXBOHHBIX IOPOX, OCOGEHHO
YYBCTBUTENBHLIX K BJI;KHOCTH TI0YB 1 Bozayxa. Hajmume meuismbl mmporo-
JNCTBEHHBIX TOPOJ TOBOPHT O TOM, YTO TeMIepaTypHLI PesxuM He Mor Ipe-
OATCTBOBATH NPON3PACTAHHI0 TEMHOXBOHHBIX Topoa. lInpoKonncTeennbe 1mo-
Pojibl, TO-BHANMOMY, HMeJIN OCTPOBHOE pacompocTpaHeHue cpein MeJIROJUCTBEeH-
HBEIX IIECOB.

Haxomnenne onmcanunix ocanros mo cxeme Bamrra-Cepranepa cooTBeTeT-
Byer cybapKTHIeckoMy (HO3[HEJeHNKOBOMY) BpeMenn B maTepBaie ot 10 000
mo 12 000 mer (Hefimranr, 1965).

Mopckue mecKH U HIBl ¢ APEBHETOIONEHOBHIM KOMILICKCOM IBUTBIEI TIepe-
XOAAT B MOA06HBIe IO TeHE3HCY 0CAJIKM, COJepKaNAe TeII0 00 NBEIl KOMILIeK:
¢aspl WABMa, NOBBONAIOMUI OTHOCHTH WX K pamHerosgoneHosmiM (Q 2/1V).

Pamperononenoesie o170/eHHsA N3BECTHH B YCThAX PeK, IJie OHM BCTpede-
HH B nHTepBaze 35—40 m u npeacTaBIenHsl alN0BNAJIBHEMI WIN aJT0BHALb-
HO-MOPCKIMH TOHKO3ePHUCTHIMHI OCATKaMH.

W3 narymmmx unoe (pme. 2, narepsan 41,3—43,8 u) moaydens cmoposo-
OBIIBIEBbe CHEKTPH, KOTOpPHE (UKCHPYIOT MOBOJBHO YeTKHE W3MEHEHHS B
PaCTHTENLHOCTH. B cpaBHeHWN ¢ IPeBHEr0JONEHOBLIMU CHEKTPAMI B HUX 3HA-
YATEJBHO YBEJIHYHBACTCA KOJINYECTBO NBUIBOBI YMEPEHHO TENI0XI00HBLIX HIU-
POKOJNCTBEHHBIX NOPOA (HpeuMyImIecTEeHHO 3a cuer NBIbILL [Vlmus). Herko
BHP&EH Tepexol 0T MeJKOJHCTEEHHBIX JecoB K IMUpoKoamncTBeHHmM. Ha
8ToM pyfGeske naMm M TPOROJNTCA BEePOATHAA TPAHNIIA MeAKIY HO3[He- N IOCIe-
nepnuKoBEeM. Cleiyer IpejnelomnTh, 9T0 DTOMY OTPE3KY TOJOIEHA COOT-
BETCTBYeT, CYAA IO CIOPOBO-NHIJIENEBHEM CHEKTPAM, YIAYYILeHne RINMaTHTeC-
KNX YCJOBWH, OTMeuaeMoe W jisA Apyrux paiionon Seman (Kunmm, 1969; Xo-
tuaeknii, 1969; Hedimragr, 1969).

Ranmarngeckue ycaoBus panmero rofonena He 0CTABAINCH TOCTOSHIEIMIL.
Cyna mo mamenennio KpuBwx neABNE Ulmus m KyeTapHIEOBHX Gepes ma dome
ofmero moTemjeHns KinMaTta, Halll0/2l0ch KPaTKOBPEMeHHoe II0XoJojlanne.

Ilo-Bupaumomy, 8/lech MOHO BHZIEINTH 0CAJKH, COOTBETCTBYION{HE mpebo-
peaabnomy Bpemenn. B HmjxHell wacTy mHTEpBasa 3HAYUTEIHLHO MPEICTABICHA
OHIENA HHPOKOINCTBEHHBIX NOPoA: Quercus mongolica — 3—6%, Ulmus —
9—15%, epummunsie sepna Juglans, Syringa, Acer. B HeGoIbIIOM KOTHIeCTEE
BCTPEUALTCHA TBLIRILA KYCTapHUKOEHX Gepes — 3—49%. 3arem ma raybume
41,5 M pesro COKpamaeTcss KOJIHUECTBO IBIIBIH IIHPOKOJHCTBEHHEX TOPOT
(mo 2—3%)c opHOBpeMEHNLIM YBeIWUCHHEM NBLIBIE KyCTapHHKOBHX Gepes
(mo 15—28%). IlpeanonomnTenbno HTO MOXOMOJANAE HAMHI COIOCTABIACTCH C
VXyALleHneM KauMaTa (mepesciaBCKAM TOXO0JOJaHmeM) Ha TPaHHIe MRy
npeGopeansnoii u GopeanbHoil azaMn, OTMEUERHEIMH [ eBpOIHCKOil acTH
CCCP, Cu6upn (Kung, 1969; Xorunckmii, 1969). Brime 1mo paspesy cHosa Ha-
Garopaercs yBelnueHne NBIIBIL HIMPOKOJHCTBEHHBX T0pox (B OCHOBHOM 3a
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cueT mBLIBIL {/lmus) ¢ peskuM COKpAmeHneM IBUIBIL KycTapHHKOBEIX Gepes.
Jdra wacTh paspesa, BEPOATHO, COOTBETCTBYeT Hadary GopeanbHoil ¢asnt pan-
mero rojonena. Ilo cpaBmennio ¢ mpebopeaoM 3HAYUTETBHO YBeIHYHBAECTCH
roaugecTBo WHLTBIE U lmus, poeturas 30—40, a mrorga 50—60%. Hecxkoms-
KO VBeIHINBACTCA COJEP;KAHHe IIBIIBIH TAKHX HIHPOKOJIMCTBEHHBIX ITOPOJI,
rar Juglans, Tilia, Carpinus, Phellodendron, llo-Bugumomy, UMeHHO K 2TOMY
BPeMEHH OTHOCHTCA OKOHYATEJ]HHOEe BHLITECHEHIe MeJKOINCTBEHHBIX JIeCOB IMH-
porommeTennpiMi. Kimmar, KoTopsil GLUT JOCTATOTHO XOJOTHBIM B IIpeGo-
pea;bHyio 210Xy, usMenmics B cropony noremnenna. Ha ray6une 34 . obpa-
maeT Ha ce0d BHUMAHHe 3HATHTENHHOE KOJIMIecTBO NRLIRIL Ay6a. DBossoscH0
37ech CJeIyeT IPOBOAUTL TPAHUITY MRy PAHHAM U CPETHHM T0JIOIIeHOM.

Cpenuerononenosiie otnoskerus () 3/1V) B npubpesknoit some IIpuvopsa
HpejcTaBIeHbl TPEeNMYIECTBEHHO MOPCKUMH IJIAMH, HAKOIIEHHIO KOTOPBIX,
CyJif TI0 CIIOPOBO-TIBIIBIEBRIM CIIEKTPAM, COOTBETCTBYET IMHPOKOE pacmpocTpa-
nenne Quercus mongolica ¢ TpuUMeckio IMHPOKOTHCTBeHHBIX moponm Juglans
manshurica, Carpinus cordata, Corylus, Phellodendron, Tilia m np.

AHal3 HalnHOJOTHICCKNYX JAaHHLIX MOKA3hBaeT, 9T0 B MePBYI0 MOJTOBHHY
cpejHero rojoieHa (armanTHdecKy $asy) B pacTHTEIbHOM IOKPOBe paccMart-
pUBaeMOil TePPUTOPHH TOCHOACTBOBANN (opMaiiun Jy0oBHIX JTecoB ¢o 3HAYH-
TEJABHOM MPUMECHIO JPYIHX HIMPOKOJUCTBEHHRX Topor (puc. 2 —29,5—34 a).
I'papmmpl BepTHRANBHEIX PACTHTEABHLIX 30H GLIIH CMEIEHB BBePX B CpaBHe-
HHUM ¢ cOBpeMeHHmME 10 Kpaineit mepe Ha 250—300 x. Taxoe BeprmranbHoe
CMeIMeHHe 30H H TOCHOJCTBO B PAaCTHTENLHOCTH ITHPOKOIUCTBEHHEIX JTECOB BB~
710, BHHMO, BBHI3BAHO 00Jiee TOIJIHIMH, 9YeM COBPeMeHHEE, KIAMATHIeCKUMHA
VCIOBHAMMA, BEPOATHO, COOTBETCTBOBABIIMMEI OHTHMYMY TO00IeHA.

B ¢rnopoBo-IbIBIEBEX CIEKTpPaX, OTHOCHMEIX HAMH KO BTOPOH IOIOBUHE
cpenHero roxonena (cy6oopeannvmoii pase 1o cxeme buaumrra-Cepmammepa),
HabaaeTcA mMajieHne KPUBHIX COACP/RAHMSA THIIBIE HIHPOROIHCTBEHHBIX 0=
pon (pme. 2 — mmrepsan 1,0—29,5 m). ABcosorHOE TOCHOJCTBO MOJYyIaeT
unrbita Quercus mongolica. 910 CBABAHO, BUINMO, CO CHUAEHIEM CPe/IHeroio-
BHIX TEMIEPATY], UTO MOCHYRUI0 MPUIHHOI IS YMEHBIIEHAA B PACTHTEILHOC-
i naubosiee TePMOPUILHBIX I[MHPOKOJUCTBEHHBIX IIOPO]T.

Cpenn cpefHeroJoleHoBRX OTI0;KeHMi B G0JXBIIOM KoJmyectBe obHapy-
JREeHH MOPCKAsg MaKpo- H MUKpoayHa, opMHpoBaHue KOTOPOIL oTBeYaeT 6au3-
KOil K MaxkcuMalbHo# ¢asze MMoCTeTelHHKOBOH TPAHCTPECCHH.

To ke mokasan ananus Gopamunudep, Texamed U JHATOMOBBIX BOJOPOCIOH.
Ha ocmoBaHum Beex 9THX JaHHBIX MbI [IeJaeM BBBOJ 0 MAKCHMaJbHOM pPasBM-
THH TpaHcrpeccnn flMOHCKOrO MOpsA B cpPeiHEM TOJOIeHe W COIOCTABIAEM ee C
marcumMymom tpamcrpecenu IOparkyrs Ha nmoGepesne flmoHnm m MakcHEMyMOM
Quangpekoit Tpamcrpecenms Ha Geperax ATTaHTHRN.

Bepxmeromxomnenossie orixoskenus. K Kom 1y cpemHEero roormena Tpamcrpec-
CHA JOCTUIIA MAKCUMYMA I 3aTeM CMeHRIach Perpeccueii ¢ aMImuTy o 1o 5 .
D10 coBGBITHE ¥ OIpPEeJeNisieT Paclpe/IeeHne BePXHEToMONeHOBLX MOPCKHEX OT-
nozeHuii. OHH BCTPEYAIOTCA B KPOBIE HHUBKOIL MOPCKOHR Teppachl, Ipefcras-
ZeHAbe 37ech TMeCKaMH M CYIJIMHKAMH ¢ IIPOCJIOAMH BOMOpOCIeBoro Topda.

Jl1s1 CHOPOBO-TIBLIBIEBHX CHEKTPOB, MOJIYYCHHKX M3 DTOH MAIKN OTIOKe-
HIIT, XapaxTepHo 06eTHEHNE COCTABA KOMIUIEKCA B CPABHEHHH € KOMILIEKCAMU
aTiIaHTHIecKoil 1 cybGopeannrroit (gas. Ilnarpma muporoincTBeHNHX MOPON B
COCTABE ATOT0 KOMILIEKCA BCTPEUALTCA UHIIHO, HABIOaeTcA BLIIajaHme H3
CIIEKTPOB THIIBIL TaKHX TepMopuIbHEIX pacrtenmii, kar Juglans, Ulmus,
Phellodendron. llpeo6aanaer B cekrpax neiabna xpoiuasx (Pinus koraiensis —
20—30%; Pinus sect. Cembra — 10—20%; Abies — 0,5—2,0%; Picea —
2—5%). Iloagnenune B cuertpax meuibiel Pinus pumila (1—3%), Bugumo,
CBASAHO ¢ BO3HIMKHOBEHIEM B BeDXHEM I0ACE TOP TOABTOBOM 30HE], HCYe3aB-
meit B atnanTHdeckoe u cybOopeaiasHoe BpemA. Taxkme mameHeHmIsa B cocraBe
PACTHTEIILHOCTI, BHAMO, 00YCIAOBICHLI G0Tee XOI0HGIM, YeM COBPEeMeHHbII,
KJIMMATOM Ha TPaHniie cy66opearsHoil n cydarIadiTHIeckol a3 u COmocTaBIA-
€TCSl HaMU C MaJbIM JIeTHHKOBBIM IEPHOJIOM €BPOMEHCKO dacTi.
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9710 MOXOJIOANNE BO BPeMEHH COBIIAJIaeT ¢ MaJ0aMIUINTY/IHOH BepXHerono-
nenoBoii perpeccueii. B Hmkmeil wacTn paspesa BBHICOKOI noiimer p. Tayxe B
CTOPOBO-IBIBIEBHIX CIHEKTPAX 3HAYMTENBHO IPEJCTABJIEHE MBLIBIA IMPORO-
ancteennnix mopos (mo 20—20%), xorsa npeoGaagaer mbbna Pinus koraiensis
(no €0%). Habniopawmeecs 3HaunTeIbHOE PasHOOGpa3me MBLIBIBL MMPOKO-
aucTBenuEHX Mopoj (Quercus mongolica — 27%, Tilia — 2,15% Phellodend-
ron — 0,6%, Juglans — 1,8%, Corylus — 0,3%, Ulmus — 1,7%) conmxaer
ONMCHBAMHE CTIEKTPHL CO CIOPOBO-IBITBIEBHIMI KOMIVIEKCAMH aTAaHTHIeCKOi
u cybbopeaanHoil as cpeaHero TroJoIeHa.

Beepx 1o pazpesy BICOKOII TIOWMBl Hab/110/1aeTCA yMeHbIIeHne OPONeHTHOTO
COJlepskanus TBUIIBIE BCeX HNPOKOIHCTBEHHEIX TOPOJ, & cpej XBOWHBIX TIpe-
obnananne npabnb Pinus koraiensis. 9TH CHEKTPHL yKe 0TPakaloT COBpeMeH-
HBIli THI PAacTHTEJBHOCTH M COOTBETCTBYIOT COBPEMEHHOMY KJNMATY.

CymvapHag MOIHOCTH OCAJKOB BEPXHEr0 TOJI0lleHa He HpeBhiIlaer 8 m.
Ilo cpapHeHmIO ¢ CyMMapHOil MOIMHOCTBIO OCAJIKOB CPEJHEr0 roJoIeHa (30—
36 w) Takoe 3HAYMTENBEHO® YMEHBINEHNe MON[HOCTH BBI3BAHO HE TOABKRO paamoit
JUTHTEILHOCTBIO HTHX OTPE3KOB TOJIONEHA, HO M MeHbIIell HWHTEHCHBHOCTLIO
0CaNKOHAKOIUIEHNA B CBA3H ¢ perpeccueii flmomckoro mops.

THE MARINE HOLOCENE OF PRIMORYE

L. P. KARAULOVA, A. M. KOROTKY, E. I. TSAR'KO

The Central Laboratory of Fareastern Geolcgical Derartment,
Vladivostok, USSR

Of marine terraces, only the 3—5-metre level is developed on the coast of Primorye.

The detailed study of spore-pollen spectra of marine deposits in some bays of the
Primorye south-eastern coast and deposits of a low marine terrace permitled to make a
conclusion of their Hollocene age.

Typical spore-pollen complexes have been established for the Sub-Arctic, Prebo-
real, Boreal, Atlantlic, Sub-Boreal, Sub-Atlantic phases according Lo the Blytt-Sernander
scheme.

Maximum development of transgression of the Sea of Japan was dated by the Middle
Holocene.
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YK (561 : 581.33,551.94)(491.1)

HaMeHeHNA B PACTHTEILHOCTH Melaujun B NOCICACJHIKOBCE BPCMA — [0 BMEHIATEIBCTBA
yenosera. Bacapu. 1. B ¢0. «[lannHOJOTHA TOJMONEHA W MapUHOIANHHOIOTHAN. M., H3I-BO
«Hayka», 1973, crp. 7—14.

TIPHBOIATCA pe3VAbTATH IAJINHOIOTHYECKOTO WM3YIeHHs JBYX cepmii 0GpasloB O3epHLIX
OTIOMeH 13 CerepHON m 10:kHONM Mcmanmmm, MOPMUPOBAHHE MCCICTOBAHHBIX OTIOMeHNil Hada-
J0Ch B DOpeajbHOM MepHojie. 3aTeM CJelYeT XOPOWO BHIPAKeHHBIN, HO KDPATKOBDEMEHHEIH Mak-
cuMyM Oepeabl. OCHOBHAs 9acTh Da3pesOB OTHOCHTCA K IEPHOAY FOCHONCTBA GEpPe3oBbiX Jecos,
rie, OgHAKO, MrpalyM OOjlee BaAXKHYIO POJb TPaBbl M BIA4KH, YeM B MepHoJ MaKCHMYMa Gepessbl.

HWnn. 3, Ouba. 16 Haass.

VK (561 : 581.33)(550.93)(551.941)(470.2)}

PacnpocTpaHeHNe JIPeBECHRIX MOPojl Ha ceBepo-sanaje CCCP B HOCTEIEHNKOBOC — BPEMil.
CepebGpaAanusi J.P. B c0. «JaIuHOJOTHA IOJI0OLEHA M MapUHOLATHHOJOTAM?. M.,
uan-po «Haykan, 1973, crp. 14-18,

1IupOKOJIMCTBEHHBle MOPOIbl MPOHUKAJAN Ha CceBepo-3anaj CCCP B paHHeM roioieHe wu3
josknolt [pubantukn, 6accefinop Okn u Bojru. TemIiibl 3TOM MUIPALIMH BO3pOCan B 00peajlbHO-
ATIAHTHYECKOM M panHeaTJIaHTHYecKOM Bpemenn., Hapacrawiiee VBJIanHeHHe, HPOABHUEBILIEECH
BO BTOPOI TOJOBHHE ATIAHTAYECKOTO BPeMeHM, NPHMBEI0 K COKPAUIEHHIO YYaCTHA nyba u yem-
JleHHI0 OPM JIMNbl M BA3A. B KIuMMaTHYecKOM ONTHMYME TOJIOLeHa IMHPOKOJMCTBEHHbC IOPOJibI
He NPOHHKAJM TajleKko Ha cesep EBpONb, a GBHCTPO paccelAsdinch B MpefielaX COBPEMEHHBIX aped-
JI0B. Murpanms edd B CeBepo-3anafgHble paitoHbl OCYHIECTRIANACH C BOCTOKA 1 CeBEPO-BOCTOKA
¢ paHHero rojoueHa. OHA 3aMeUIANach B OOPEAJIbHO-ATIAHTHYECKOE M PaHHeaTIaHTHYeCKOe
BpEMfA, HO C CePElMHBl ATMAHTHYECKOTO NEpuola TeMIhl STOr0 [pPOLEcca BO3ZPOCTH.

Wnn. 2, ©Ouba. 15 wHass.

VIR (561 : 581.33)(551.941)(470.22)

HekoTopsie BONPOCHL TOJOIEHOBOH MCTOPIH  PacTNTeIBHOCTH 1 Goaor Rapeann. E Jn-
Ha T.A. B co. «[aJHHOIOCAA TOJOLEHA W MapMHOMNAIMHOIOTHA». M., nsl-Bo «Haykan, 1973,
cTp. 18—-23.

laIuHONOrNYeCKHe HCCAeN0BARMA TOPGAHO-CATIPONENeBBIX  OTHOCHuN  Hapeaun 1nosso-
AWM BOCCTAHOBHTE NOCIEIeHMKOBYH) WMCTOPUIO JeCOB M YCTAHOBHTh HEKOTOPhIE 3aKOHOMEp-
HOCTH 00JOTOOGPAROBAHMA 110 NMOA30HAM cpeiHeli u cepeproit Tafirnm Hapeann.

Bee MbIbIEBbIe JHATPAMMBI OTHOCATCA K TOCIEJeHHKOBOMY BpPEMEHM M K JICCHOMY THIY.
OHM NOAPABAeNAIOTCA HA JIECATH MBUIBLEBBIX 30H, TPAHWIBI MEMHIY KOTOPBIMI ONpEenich
no cxeme M. M. Heltintagra m CONOCTARJAAMCH € nepuonuaamueii Bantra-CepHanpepa, Huase-
cona wu @updaca.

Taba. 1, unnn. 2, 6ubGa. 9 Hass.

VIR (561: 581.33)(551.941)(470.2)

MaIHOAOTMYECKAA  XAPAKTEPHCTITRA TO3/IHe-H N0CTeIe/HIKOBHX  oTiaokennii  Cesepo-JIBHi-
ckoit Bnaguuel, Ilmemusnesa 3.C. B c6. «Ilamunoiorna rojaouneHa n MapHHONAJIHHOI0-
rus». M., u3n-Bo «Haygaw, 1973, crp.23—26.

Ha ocCHOBe May4eHHA pPAa3Pe30B MODCHKHX M KOHTMHEHTAJLHBIX OCAJIKOB NPOBEIEHO CTpaTK-
rpaduueckoe paculieHeHNe NOSIAHE- M NOCHeTe[HHKOBBIX OTIOKeHuit. Boieneno 12 nammmomo-
rudecknx 3oH. JIJA BCeX 30H XapaKTepPHO TOCTOAHHOE YYacTHe HICMEHTOB TYHAPOBOH (IODBI.
Oco0eHHO BelMKO uX npucyrtcreue B 3oHax XII—X, rue oHu BCTPEHalOTCA B COYETAHHMH C KCEpO-
(GUIBHBIMH HepNIANUa’bHBIMI dileMenTaMp. B 3omax IX—I yuyacTne TYHIDOBBIX 3J€MEHTOR
COKpAIlAeTCH, HO OHH He MCYesal0T MOJHOCTBIO Jlajke B 30HE KIMMATHICCKOTO ONTHMYMA (V). B zo-
Hax, oTpedalommux amrepeny (XI), atnantnueckomy (VI—V) m cy66opeanpromy (III-—II) nepuo-
naM, elb ABIAETCA KOMWHAHTOM. Oco0eHHOCTBIO CHOPOBO-TIBIIBIEBLIX CIEKTPOB ABIAETCA y4a-
crue NpAGPEHHOMOPCKUX TrajoduTOB B 30HAX, COOTRETCTBYIONMX MAaKCHMYMY TPAHTPECCHBHbBIX
M HAuaJy perpeccHBHBIX as MopckuX Oacceiinon. Ha aToil ocHOBE BRIAEJAITCA O0CA/IKU O7IHOM
MOBIHETeNHHKOBOH W JBYX [0CIeJ1eIHHKOBOH  TpaHrpeccuit.

Bu6a. 4 nass.

VIR (561 : 581.33)(551.941)(470.22)

ToaHoAOTYeCKne HCCAeIOBAHITA JIOMHBIX OTII0ReHNil OHEECKOT0 o3epa.
|[AGpamora C.A.|, Xomyrona B.H. BEc6. «ITaluMHONONHA POONEHA 1 MapuHOnamy-
HONMOCMA». M., uan-Bo «Hayka», 1973, erp.27—33.

Ha NBUIBIEBBIX AMarpamMMax JOHHBIX OTIOMeHMH NONYyuMianm oTpaskeHue Bce (askl PasBITHA
PACTHTeABLHOCTH, HAYMHAA C CPEIHero jpuaca M J10 COBPEMEHHOTO nepuoaa. B cnopoBO-mbLIbLEC-
BBIX CHEKTPAX CPEIHEro ApMACca OCMOJCTBYET MELIbIlA TPABAHHCTHIX H APYIMX PacTeHuil — KOM-
NOHeHTOB [ePUIVIAIMAJbHON pPacTHTEIbHOCTH.

B aanepenge B pafiome OHesxckoro osepa npeoGiajgajim B PacTHTEJIbHOM IOKPOBE COCHOBO-
enOBBIE Jleca. B [O3HeM [pHace apeas JlecOB coxpartuiacA. Ha nporasmeHum npefopeania  roc-
MOJICTBOBAIM PENKOCTONRHBe COCHOBBIE Jeca ¢ ydacTmeM GOepesbl m enn. G GopealbHOro mepuoia
HaYaJioch FOCHOACTEO B palioHe OHEMCKOTO 03epa COMKHYTHIX JeCHBIX coofiutecTB. B amlaHTi-
yecknit nepmox B pafoHe MCCIENIOBAHMA T'OCIOACTBOBAJIM €J0BO-COCHOBBIE Jleca C NPHUMECHIO MiH-
POKOJIMCTBEHHBIX 110pon (BA3, 1y, Jnna). B cyG0opeanbHbifi nepuon B CIHEKTPaxX pPeiko YBeJin-
9uBAETCA  COAeaHHMe [bUILLBL  eJu.

HAnn. 2, 6moa. 10 Hass.

VIR (561.581.33)(550.93)(551.94)(430.1)

HoBple NAIHHOJIOMHUECKHe W PajMOYPIePOojiHbIE JIAHHbIE O BOapacTe BYJIKAHHYCCKNX Maapon
diensn. C'rp_axa T'. B c¢6. «[[anquHOJOrUA TOJOLEHA M MapUHONAIMHOJNOrMWA». M., M20-BO
«Haykarn, 1973, crp. 33—35.

B corpyaanyectBe ¢ npoeccopod M. @pexerom (BOHH) ABTOD NbITAETCH YCTAHOBUTDL C IOMO-
MBI MaJHHOJOTHYECKHX M DaJHOYIJIEPOIHBIX JIaHHBIX BO3PACT HEKOTOPBIX 3i(eIbCKUX Maapos.
JlaTHpOBKHM, NOJYY9eHHble paanoyrieponnoit aaGopatopmeit B Kuie, Juilb 9aCTHYHO NOATBEP-
HUIAK0T BO3PACT, YCTAHOBJEHHBI € MOMONIbI0 NATHHOJOIAYCCKNX faHHbIX. B foknaxe paccMaTpu-
BAKOTCA NPUYMHB BOSMOMKHOTO pACXOMICHUA JaT, NOJYYeHHBIX IBYMH MeTOIaMHu.

Ta6n. 2, ©uba. 2 HasB.
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YIOK (561.581.33)(551.94)(437.1/2)

IIbuibienas auarpavMva  paiioHa Bpakosa u mpoucxoaiierne H0xHo-MopaBexnx «creneiis .
PooHudkosa E., PuoHaudek K. B c¢0. «llaTpHONOrMA TrojomeHa M MapHHOTAIH-
HOnmormsA»., M., H3A-B0 <«Hayka», 1973, crp. 35—39.

IIpesicTaBieHa CTAHAAPTHAS NbUIBLEBAA [UArPaMMa, XapaKTePHIYIOIAfA IOT0-BOCTOYHYIO
gacrb MOpaBHH, e HMETCA MHOrOYMC/IAeHHble HAXOMKIEHHA CTeOHBIX coobulecTs. IlokasaHo,
9TO TAK HaablBaeMas CTenHAaA PACTHTENbHOCTh €IBA JU ABIACTCH DPeIMKTOM OOHIMPHBIX OC]e-
JIEHMKOBBIX JJIM TOJIOIEHOBBIX CTereif, TAK KAK B OJIOIeHe 710 HAYaIa 3eMJielesind B KOHIE aT-
JIAHTHYIECKOrD ¥ B Havale cy000peallbHOrO MepHOAOB — I[OYTH BCA I0KHAA Mopasmsa Gblia Imo-
KpBITA Jiecom. IToNydeHHble JlaHHbie CBUIETEIbCTBYIOT B IOJB3Y TEOPUH HECTEIHOr0 IIPOHCXO-
WIeHHA  LHeHTPAJbHOeBPOHeliCKUX YepHO3eMOB.

Han. 1, ©umda. 19 mnass.

YIOKR (561 : 581.33)(551.94)(438)

[TonbITRA yCTAHOBACHISE HCTOPINT 03€) HA OCHOBAHINI MLITBIEBOT0 AHAIISA, PACTATEIHHBLIX
OCTATKOB, OPTaHIYECKOTO BeIecTsa M HeakTHsHOro XJaopofwiia, Yewyra B. B c¢d. «Ilanu-
HOJOIMA rojloeHa H MapuHONaduHojorma», M., man-so «Haywka», 1973, crp. 40—43,

JLJA PeROHCTPYKIIMA HCTOPAN 03€D HapPALY ¢ HBUILIEBBIMI 1 ADYIHMH Taleob0TaHnIeCKHMI
HCCACHOBAHUAMY IIPOBOANIOCE M3YYEHUE OPraHMYecKOro Bel[eCTBA M HEAKTHBHOID XJI0pOoduiia.
HoMiulexe 5THX MeTOOB jgaer §ojee MOAHYID KAPTHHY HCTODHH DA3BUTHA 03D M OKDYAKAIOULINX
TeppuTopiii. McellenoBaHuA MOKA3aldId, YTO B TeUeHHE NOCIIeIeIHMKOBOTO BpeMeHH 03. TopGayg
(cesepo-BOCTOR IT0NbIIN) TMPETEPNeIo HeCKONbKO (a3 HHTEHCHBHOTO 00DA3OBAHUA OPTAHMYECKOTO
BeleCTBA, CMEHABIIMXCA NepHogamMm HeDOJLUION [pPOIYKTHBHOCTH.

Wan. 3, oubn. 10 Hass.

YK (561 : 581.33)(551.94)(497.2)

IMeumsuesoil anam: TOPpPAHUKA Ha cesepo-8anafgioii vacTa rop Puiaa B Boarapnn, B o-
smunopa E. B cd. «ITaIMHOTOrHA rofaoieHa M MADHHONAIMHONOCHA», M., M3m-Bo «Havkaw,
1973, c1p. 4i—16.

110 pmaHHBIM CHOPOBO-IBUIBLEBOTD aHajJu3a paspesa TopdAHMKA BOMMsM 03. I[lamudmin-
te (1500 M Hajg ypoBHeM MOpA) GBIIM YCTAHOBIEHH! XPOHONOIHICCKHE (A3bl PABBHTHL PACTHTEIb-
HOCTH MCCIEI0BAHHOIO paiioHAa rop Pmwia B rojoieHe.

B paHnHem rojoneHe rocmoncTBoBala TPABAHUCTASA PACTHTEIBHOCTh. B aTIaNTHIECKOM IIe-
puome cojep:Kanme THITBIBI IPeBecHbIX Boapacraer. COBPEeMEHHHIH TOSC XBOMHBIX JIECOB VCTa-
HOBIWJICH, BepPOATHO, B Hadaje CyOaTIAHTHIECKOTO [IepHoja.

Han, 1, o6mb6x. 10 Hass.

YR (561 : 581,33)(551.94)(479.22

K peropui HuaMeHHRIX decoB BocTounoii I'pyann B rotonere. Torugafi mswau JI. K.
B ¢0. «lTanqHoTOrMA rojIoueda M MapHHEOMATMHOIOrAA». M., H3I-BO «Haywa», 1973, crp. 46—48.

COPOBO-MBUIBLIEBBIMM  CIIEKTPAMI, ITOJAYY9eHHBIME M3 TIOAONCHOBHIX AJLTOBHAJBHEIX OTI0-
sednii Cpexnenopekoll HUBMeHHOCTH, YCTAHOBIICHB 3TAMNBL 3acCelleHuA IMUPOKOIHCTBEHHBIM JIeCOM
ATOH TEPPUTOPHH, HAYMHAA € JpeBHero rojomeHa. Ha TeppuTopun  BHyTpenHe-KapTanHCKOM
HH3UHBL 1 Ha CpeiHeHOpCxONl HM3MEHHOCTH HA HPOTHAMKEHIH TOJIOLeHA CYIeCTBOBAJIH DasiInd-
HBIC COYETAHWA JIBYX DPA3NIYHBIX 3KOJOMMYeCKNUX TIPYII JeCHO pPacTATelbHOCTH — HNIBHHHBIX
nc.-cm]qs C_Y49acTHCM BJIEMEHTOB IHPEIrOpHOrO reMuKCepodUILHODO KOMINIeKCa u MmOfMeHHBIX JICCOB.

noix. 7 Hass,

YIR (561 : 581.33)(551.94)(479.22

Heropist pacrareasioeTn 10.mo-I'pysuiuckoro Haropss B Todouene. MapraamTa ji-
H.A. B ¢b. «llaanioiorasd rodomeda | MADHHOMATMHOIOTUA», M., «Hayka», 1973,
Tp. 49—53.

TTanuHonornYecKkue NaHHbIe MOKASKIBAIOT, YTO B TeYeHHE roJoeHa B MCCchaefoBaHHOM 1OMwHO-
I'DYy3nHCKOM ByaxangdeckoM Haropbe (0Koao 1700 M Haj yposHeM MODH) TOCIHOACTBOBAJN Tpa-
BAHUCTBIE (PuTOeHO3b. CYIA MO COCTABY CIEKTPOR IBIILOBI TPAB B OTIOMEHWAX PAHHErD U Cpen-
Hero TOIOLEeHA, 3HAYUTENbHAA POJIb IPHHAMLISKAIA HATOPHO-KCEPOPUTHONR M CTernHOfl pacTHTelb-
HOCTH, BaHEMAaBUIeil B OCHOBHOM CpPeIHErODHBIE MOAC; CYOATbOMHCKMNE M adbomiickuit momca 3a-
HAMAaa JYroBAf PACTHTENLHOCTE. B CrHerTpax moajgHero roloieHa OpeodaagaeT NbLILIIA 3J1a-
HOB W OCOKOBEIX, 4TO, HO-BIIUMOMY, CBASAHO € 3aTOPOBEIBAHHEM BOJOEMOB M IIDeBPAIlCHMEM B
OaxoTHple Yrogbf  GOJBIIHX TeppuTOpmuit miaro.

Wan., 2, OmGa. 8 Hass.

o w
€

YIOK (561 : 581,33)(551.94)(395)

Hamrgoormueckine 11 AHTOXOT0-PAULIAILHAIE MECIROBANA POI0CHOB TOPHAULIX 0TG-
meanil Roaxiexoit nusmernoern. Ca yx o B, II. B ed. «Ilanmdoaorud ToaoUeHa M MapuHo-
nmanuHonmorus», M., m3n-80 «Hayka», 1973, crtp. 53—58.

YETaHonmIeno, 410 HAYAA0 COBPEMEHIIN0 TOHnhrdawommenad » KOTLHICKON HI3MeHHOCTII
OPAXOMUTCA He HA aTIAHrHYeckuil mepuog, a HaudoNbiI2e PACIPOCTPAHHME GOIOT OTMEYACTCS
B CYO00PeadbioOM mepndjie. Bolmeasersd TIOM 2TAMA B H2TODWI 3BUTHA pAcTUTEIbHOCTH paitona,
BOBPACT KOTOPHIX OMpPEe/IAeTCA HA OCHOSe OTAeAbHLIX PATMOVIIE)OHBIX [AT.

Mnn. 5, 6udn. 7 wHass.

VITK (361 : 581.33)(551.94)(571.1)

PeayibTaTsl NANGIDIOMNYECKOr0 HAVISHTH TOTOIRIDBLIX GOI0T c2aepa 3anaguoin Cadupm.
IIbaBue HE o H.H. B cf. «Iammiomoraa roadieHa o MADui)TaduHoIornA». M., N3I-BO
«Hayxa», 1973, erp. 58 —64.

TTannHOIOrMaeCKOe W I'e0JOTAHMICCKOS HAYIeHAR PABPEI0R OV PUCTAIX TOPPAHUKOB B JIeCO-
TYH[IPe N CeBepOTACHHON mojsoHe Mexmaypeuss Enuces m Tasza u B paiioiie r. HMrapkm mosso-
JUIET BRUIANTL OCHOBHBIE HTAUBl PABUTHA PACTUTRABHOIZTH M KIuMara piioda [0 mepuomaM Biur-
Ta-CepHaHgepa. 2

WUnn. 2, 6ubn. 8 wmaz
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VIR (561 : 581.33)(551.94)(235.223)

CIIOPOBO-NILIILIEBLIE CHEKTPBI JECHBIX MouB Banajnoro Casma n HoBeiimas ncropus coBpe-
MEHHEIX JIeCOB. IH amoKuH B. ,E[.{, Casuna Jl. H. B c0. «IJaJnHOJOTAA TONONEHA 1 Ma-
PHHOIDATHHONOTHA?. M., M3i-BO «Hayka», 1973, crp. B4—T1.

MeTonoM €HOPORO-NBINIBIIEBOT0 aHANM3A COEPEMEHHBIX JIECHBIX MOUB YCTAHORIeNa CYKIleC-
CHOHHAA CMEHA B HEKOTOPHIX THNAX Jjieca CCREPHOTO CKIOHA 3amapHoro CasHa. B BepxueM noj-
IOACE TOPHBIX JIeCOB NPOCHAEHUBACTCA CMeHA NHXTAPHUKOB DPASHOTPARHO-IIATIOPTHHKOLBIX KeJlpoB-
HOKAMH 49epHUYHO(OPYCHAYHO-)-PAZHOTPABHBIMU, B HIKHEM YePHEBOM NOATOACE — HenaBHee
CMelllene rpaHullbl CMeMAaHHBIX ¥ MEJKOJNUCTEEHHBIX JIeCOB NPEAropuii JICCOCTeNM W YepHCBOTO
noamoaca.

Hnn. 2, omom. 11 Hass.

YIOK (561 : 581.33)(551.94)(571.512)

Heropust aecoB 0KHOH  OBEHEHN, N0 JAaHHBIM CHOPOBO-NELILICBOTO AHAINGA TOPPAHLIX
saneskeii. Hyradrepa T. K. B cd. «llaJuHONOrHA ToJONeHA M MaPHHODAJIHHOIOINy.
M., u3g-o «Hayrka», 1973, erp. T1-75.

HaydeHne CHOPORO-NBMIBLIERHIX CICKTPOR 15 PazspesoB BeYHOMEDBABX TOPPAHMKOR IOMHON
YacTu JBeHKUU (Meskaypeabe p. IlonkaverHOl m HuskHell TYHDYCOR 1 NOJNHB p. EHucea B paiio-
He ¢. Baxrta — B. HM0arckoe) NO3BOJHET YCTAHOBUTL IOCHENOBATEIBHOCTD CMEH PaACTUTENbHOPO
NOKPOBA B TedeHue IOJIONEHA. AHAJINS CIIOPOBO-TIBIIBIEEBIX CIEKTPOR JIAET BO3N O3HOCTD HAMETHTE
TPAaHUIbl KAMMATHYECKOI'O ONTHMYMA B CpenHeM rojionene. Hexoropble uz rpanull (as gaTupo-
BaHBl  PaguoOyIIepOAHEIM  METOIOM .

Hun, 2, 6ubn. 4 Hass.

VIOK (561 : 581.33)(551.94)(7)

IIbLIbIeBOll anaans oTiaokeHnit Beanknx ogep CepepHoit Amepnew, %, Mak D H 71 poc
B ¢0. «I1annHONOTHA TOMAOIECHA M MAPUHONANHHONOINAY. M., u3A-B0 «Haykan, 1973, crp. 76—s0.

Iipopenen neIbNERON aHANN3 O0CANKOB, OOHAMAKIIMINXCA HA ROZEBIMICHHOCTAX, JOHHBIX KOJO-
HOK W IOBEPXHOCTHEIX npod. CTaHpapTHble [MATpPAMMBl CONOCTARJICHBL € IHATPAMMANH NMOTENX
03ep, nartupoBaHHEIMM 10 C!4. ITaJnHOJIOINYeCEMe JIaHHBe CEMIETEJLCTBYIOT O CVIIECTROBAHMI
B OpOouIoM crajmii ¢ HMSKEHMIA YPOBHEM 0Zep, a TakiKke IIOBBOJSIOT ONPENeJNTh CKOPOCTh HAKOTI-
JIEHHA OCAanKOB M HpeAnojaracMble MCTOYHHMEN MaTepuana, 3a CYET KOTOPOrO OHM (JOPMHPOBA-
JIHACH.

Hnn, 3, 6uba. 6 Hass.

YIK (561 : 581.33)(930.26)(571.31)(47)

Ianeoreorpagms mezoimTa 1 Heoaura EBQOUBI N0 DAIMHOIOTHUCCKTM gavpnM. [ o 1 y-
XxaHoB II.M. B ¢0. «J1aJMHOJOTUA TOJONCHA B MapUHOIIAJHHOJOTHA Y, M., nza-so «Haykay,
1973, crp. 80—82.

IIpHBONATCS HORBle NaJNHONOTHYCCENC, DParmOYIICPOIHEEe M apXeolOrHdeck e JaHHE'e,
TOSBOJIAKOIINE YTOYHHTH OCODEHHOCTH reorpadmucckoli Cpenwsl B ANOXH MeBOJHTa M Heojnta. Co-
HOCTaBJACHUE NIHATPAMM M DajuOYIIIePONHBIX [aT, OOJNYYCHHBIX 1A TOpGAHMKOB I11pHOAITHEM
u Ilckosckoii oGnacTu, NOSBOJMIO DA3padoTATh CXeMY NepHOJMZAINM MAMATHHLOB HeOIUTA W

y'roqgm'b xpoﬂnonornm OBNIBLEEBRX 80H CY000peallbHOTO ¥ CYOATIAHTUYECKOTO MEPHOTOB.
nom. 1 HAaaB.

IF (561 : 581.33)(571.51)(—924.1)

PacTHTENBHOCTE ceBepa Cpeptiieii EBPoNBI B 3aceenye 8Toi TEPPUTOPHI B HIGKHEM I CPe/IHCM
roaoneHe. 'pamm B. B c¢o. «IlaauHOIOrAA TojIoneHa M MapHHONAJIMHOJNOTHA». M., HiI-BO
«Hayka», 1973, crp. 83—87.

Ha CeseporepManckoit pagnnie n B JIaHNK H3BECTEH DPANL MeBOIMTHYCCKNX KYIBTYD, BO3PACT
KOTOPBIX ONpeJiedieH JI0CTATOYHO TOYHO. KYABTYDBE, O KOTOPBHIX HIeT pPeYb, B OCHOBHOM HMEIOT
BaMEHYTBIC apeansl. CpapHeHHe IOCJAEAHHX apeajioB MeaOoJUTHIECKHY KYJILTYD CeBeporepmat-
CKOIl HE3MEHHOCTH M B J[aHWM C KapToif JIeCHON DPaCTHTeNIBLHOCTH 00peallbHOr0 M aTIAaHTHYECKOr 0
nepuonos, COCTARJICHHON Ha OCHOBAHMN NANMHOJOTWYCCKUX JAHHBIX, IIOKA3BIBAET COBIAjleHHE
PaiioHOB PACHpOCTPAHeHMA KYJIBTYD C ONpefeJeHHBIMH NaHAmadiTHEIMG 30HANK. BHABICHHAS
OPAYPOYEHHOCTL KYIBTYD K ONPENEJeHHBIM JaupmadrTaM IOZEONAET NPEANONAarath pasingme
B X03AHCTBE M o0pape HMSHM Me3ONHTNYCCEUX IUIEMEH.

Unn. 2, oubn. 7 HAass.

YOK (561 : 581.....271.51)(430.2)

PasBurie pacTHTENLHOCTH W CeNBCKOTo XCB5IHCTBA HIENCHELIX paiicicB T]JIP B panneneTo-

prucckoe ppemst. Jl aHr e 3. B ¢f. «IlannHOJIOTHA FOTONEHA 1 MAPUHOIATNHOAOI A . M., 13/-BO
sHayka», 1973, ctp. 88—91.

ITpuBopATCA PE3YABTATH HORBIX HMCCIEOPANnit WCTODHH PACTHTENI HOCTH CeBePHBIX M I[eH-
TPanbRBIX paitoHos T'JIP, BospacT NBJABNEPHX AHATPAMM, VCTAHORJICHHBI IO pPaguoyraecpom-
HEIM NAHALIM, XOPOINO COTJIACYETCA ¢ HBPECTHR MU JAHHBIMM II0 MCTOPUM 3aCEJCHHA TePPUTODWN.
IlannHONOrNMYeCKUE TaHEEE HCIONEIYK TCA IIA MBYYC(HUA CENIBCKOro XorAllcTea B paHHCHUCTODN-
YeCcKOe BpeMA.

Han, 2, ©6mGn. 4 mnass.

VIR (561 :[681 : 33) (F£0.26) (571.51) (224 ©1)

TIPHSHAKN AHTPONOTEHHOTO BINSGI HA PRCTHTEILALIT MOKPOR TLeRTpaakHi vactn Cpene-
Pycckoil BOBBRINIEHHOCTH B Tedonene, K pyneunnua J. A, B 6. «[aanHoJ0THA [OT0NEHA
u MapuHOmaiwponorus». M., map-so «Hayka», 1973, erp. £1—(7.

CrnopoBO-NHIIBLEBON AHANN3 ABYX DPaspesoB NOWMEHHHX OTIOEeHni Ha p. CeliMm u KHpoma
TMO3BOJNI BHIIETTHThL B8eCh OCaJKM PaHHero, CPelHero M NO3MHEeTO TONOLeHA. B OTIOMeHUAX
moagHero roJioneHa conepianue NBNIBIB TPaB BHIINE, 9eM B IOACTHIAKCIINX CJI0AX Topda. IToc-
TOAHHO BCTPEYACTCA NBUTBLA KVIBTYPHBIX 3J1aKOB M PacTeHull, ARIANINXCH B HACTOAIICe BPeMA
NOJEBBIMM COPDHAKaMM. ITO ClefyeT PAaCHeHHBATH KAK YKazaHume Ha JOCTATOMHO WHTEHCHBHOE
xqeGonamecteo. IlaTnHOMOTHYECKWE JaNHBle CPHAETENLCTBYIOT O DPAZBUTHU KMBOTHOBOJICTEA
B HMCCHENOBAHHBIX paifonax okomo 2500—3000 ger wasan.

Hnn, 2, 6m6a. ! Haas.
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VIR (561 : 581.33)(571.51)(520)

IIpuMeHenne NaMMHOJOTHYCCKHX [AHHLIX TPH W2YYeHHII HCTOPHH KYILTYPRI puea Ha fmon-
cknX octpoBax. @ v nx u H. B ¢6. «IlanuHONOTHA OA0NEHA N MAPMHON ATNHOIOTH». M., U3-BO-
«Hayra», 1973, crp. 97—100.

ABTOpP m3ydaeT TpoGIeMy IPOHCXOMIEHAA M MCTOPHH KYJIBTYDHL PHCA C TOUKH 3peHusA manan-
HOJIOrHM, B OCHOBHOM DYKOBOACTBYACH MODP(IOIOTHeNl M PasMepOM MbIIBLEBHIX 3epeH, a TAKHe
YacToOTON BCTPEYACMOCTH HBUIBLIBI 8JAKOB 110 OTHOWIEHMIO K NBUIBIE IPYIHX pACTEHWH. OoHapy-
JteHa HEUIBOA pHCA B OCAJIKAX IOB[HEro EMOHmiCKOro mepmoma — okoao 3200 Jer ToMy Hasaj,
u3 croaHkm Yukaona (IlentpanbHas Anonms). DTa HaXonka — camad PaHHAS B AmoHmu. Ecrb
OCHOBAHHE Ipenuoiarath, 4T0 B Oammaiimem OyIyIieM NHIBNA puca GyaeT ofHapYmHeHa U B 0ojce
IPEBHUX  OTIOH(CHUAX.

Han. 1.

YIK (561 : 581.33)(571.51)

BoceranopaeHue JaHiuad@THRIX YeaoBnil oGNTaHNA JIpeBRero venosera. C a ¢ a posa C. A,
B ¢6. «llaauHOJ0rHA TOJ0HEHA W MAPHHONATNHOJIOT Y. M., man-so «Hayrka», 1973, crp. 100—105.

IannHo0rnIeCKue NCCAeOBAHMA B aPXeOJOIHYECKUX PACKONKAX MOSBOIMIN CBA3ATH CMeNY
(a3 pacTuTeJLHOCTH C HeKOTOPBIMH STAlaMy YeJIOBeYeCKol HCTOPMH B MUHYCHHCKON KOTIOBHHE,
IToanHenaneonuTRYECKN TOPH3OHT B paspese «TedexsHbiil Ior» gatmposan B 13.000 4+ 100 jer.
I1o CcnOpORO-NLUIBLEEBIM NAHHEIM, BTOT HEPHON NPHXOANTCA HA CAPTAHCKOE OJeleHedime, KOTIa
B KOTJIOBHHE CVUIECTBOBAJI paspedieHHbIl IOJBIHHBIA MOKPOB € HeaHAYHTeJIhHON IPMMECHI0 3ila-
KOB. C HAYAJOM NPUMATHBHOTO SeMileflelTus (5—3 THIC, JIeT) CTAJHM BOSHHKATH O9aTH nehaarm
MOYB Ha MeCYaHRIX Teppacax pek. Paspessl, OTHOCAIHECA K PACKOOKAM TarapCcKOro BpeMeHu
(2700 mer Hasan), BHIABMIM B KYJBTYPHOM CI0e MHYIO JaHamadTHYIO 00CTAHOBKY: HaCTVIACT
KeepoTepMuYeckan (asa, TPOUCXOIUT DACIIMPEHHe CTellell M CBeTNIOXBOWHOTAEHKHOTO T0OACH.

Han, b5, 6mOGnm. 5 Hass.

VIR (551.35)(561 : 581.33)

PacnpejiezieHne ULLIBIEI W CHOP B 0Cajkax Mopeii n oxeamoB. Kopenena FE.B. B c6,
«ITalMHONOIMA TOMOIeHa M MAPUHOIAJIMHOIOTHA», M., HMII-BO «Hayka», 1973, crp. 112—115,

B crarpe paccmatpupaerca BONpoc 0 GOPMEPOBAHNN COPOBO-NBUIBIEBEX CICKTPOB B OCAM-
Kax Mopeil M OKeaHOB. HOHIEHTPAIMA THUBLE CBA3AHA € DPACCTOAHHEM OT HOOEPEHHMI, THIOR
OCAaNlKOR, penbeda nHa u T. . HanloJee NOJIHO COCTaB PACTHTENLHOCTI OKPYVRALINX NToHepe:xnit
OTPAMKAETCA B CHODOBO-NIBUIBIEBBIX CIIeKTPax Ha menbde. C yaaleHuem oT nobepesknii cocran
CeRTPOB OfenHsAercA. JInA 1emell cTpaturpadum BajkHO MMeTh KOJOHKI, OTOGDAHHBIC Kak Ha
wenbde, Taxk M B alHCCAJBHHIX paiioHax OKeaHa.

Bubn. 12 Hass.

YR (551.35)(561 : 581.33)(551.73/76)(268.3)

BoapacT JI0UeTBePTHUHLIX _OTI0:KeHNIT  ocafiounore’ vexaa Bapennesa meanga. T 1 6=
Hep A.®, luGHep B.J., Koporkesnua B.J[. B c6. «Ilaauaoaorusa rojonena
U MapuoonanmHonorus». M., msa-Bo «Hayka», 1973, crtp. 115—119,

TIanmnoI0rugeckne HCCHeORANNA TOHHOTO KaMeHHOTO MATePHANA, TOJVYeHHOT0 Ha BapeH-
LEBOM Inesbfe, NOZROIMIM HAMETHTH YYACTEM C BHIXOZAMHM NAJIE030HCEUMX M Me3030HCKHX OTII0-
FEHHIT. 9TH IaHHble B COBOKYIHOCTH € DeaY/ILTATAMHE NCCAENOBAHNS MAKPO- M MUKPODAYVHD ¥ TaH-
HBIMH 0 meTporpadudeckom cocrase JIKM ABIAIOTICA BAKHBIM MCTOYHUKOM HHPOPMALMH O Teomo-
THYCCKOM CTPOCHHH BTOT0 permoHa.

Han., 1, oubn. 10 Hass.

YK (551.35)(E61 : 581.33)(551.794)(268.4)

Ibubla 1 Cliopbl N3 OHHBIX ocajkoB Benoro mopsi. Mandsgcosa F. C. «1almgHOI0r A
romoueHa m MapuHOnanmHodorms». M., nsn-so «Hayka», 1973, crp. 119—123,

Tlanuiooruieckne MCCHeOBAHNA MOBEPXHOCTHOIO CIOA OCalKOB Besoro mops TOKA3alu,
9TO0 COCTAB CHOPOBO-TIBUILLIEBBIX CIIEKTPOB COOTBETCTBYET B30HAJBHOMY THNY DACTHTEINLHOCTH,
Hautomee nonmo cocras pacTHTeNILHOCTH OTPAMAIOT CHEKTPH NPHODEKHEIX OCAIKOB HA LAVOHHAX
or 40 no 180 m. B romue NOHHEIX OCAIKOB, [0 MAJAHOJOTHIECKNM JAHHHEM, BBUTENACTCS CeMb
CTPATHIPAPUIECKUX TOPU3OHTOB NOSIHCICAHNKOBEIX ¥ TOJOIEHOBBIX OCAJIKOB.

Han. 1, ombix. 4 Hass.

YR (551.35)(561 : 581.33)(551.794)(262.54)

ITasnmHodornueckne HCCIeTOBAHNA JONHLIX OTIOMKEHI AROBCKOTO MopA. BpoHceckmii B, A,
B ¢0. «I1aJmnHOJ0rHA TOX0IeHA M MaPUHONAIHHOIOTHA», M., H3[-BO «Hayra», 1973, crp. 124128,

Hcenenopaline OBUIBIEL W CTIOP M3 TOBEPXHOCTHOTO CJIOA OCAIKOB ABOBCKOTO MODS [03BO-
S0 YCTAHOBATD, YTO KONHYECTBEHHOE CONEIKAHME IBUIbLEL He CBA3AHO C PACCTOSHMEM OT Gepe-
TOB, & 3aBHCHT OT MEXaHHYECKOr0 COCTABA OCalKOE. CIOPOBO-IBUILIEBBIe CIIEKTPH XOPOIIO OTpa-
HAIOT XapakTep DPACTHTENbHOCTH OKDPYMHAoWux nobepeskuii, I1aMmHOIOrHMECKHe HCCHeT0Ba M
KOJOHOK M CKBMH B COMETAHUM C M3YYeHHeM MOJITIOCKOR ¥ MUKPO(AYHbl I0SBOMMIM TATh GHO-

CTPATHTPAQUIECKYIO XAPAaKTePHCTHKY KAPAHTATCKUX, HOBOBBKCHHCKUX, JipeBHEA30BCKNX, HOBO-
A30BCKUX  OTJOMeHn,

Hnn. 2, 6ubn. 7 mHass.

VK (551.35)(561 : 581.33)(551.794)(262.13)

TTammRosormyeckas  XapakTepucTnka oTaoskennii TrppeHckoro Mopa, @D AaHK 4 B 1 =

na ?28B1q06' «ITanuHONOTHA TOJI0NeHa M MAapPHHONAJIMHOIOTHAY., M., H3[-BO «Hayka», 1973,
cTp. —132.

B cratbe NpuBONATCA pe3YMBTATH MCCIEIOBAHHA KOMOHEM MOPCKUX OTIOMKEHHH  IUIHHOMN
1006 cv:. CHEH3Y BBEPX IO KOJOHKE IPOMCXOIMT IIOCTENEHHOE COKPAIleHie [BUIBIBL €M M IIAXTH
M BO3pacTaeT CONEPH{aHWe NBRIBIE TepMOGHUABHBIX IOPOJ, YTO COLTACYeTCA ¢ MeTopueii passu-
THA Hpac'm'zienbnoc'm ANCHHMHCKOTO MOJYOCTPOBA I10CJe BIOPMCKOI'O OJIeTHeHUA.
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YIK (551.35)(561.581.33)(551.794)(262.5)

IaaMHOJOTHYCCKHe HCCAeoBAHNA COBPEMeHHBIX JoHHBIX ocajkoB Yepuoro mopa. II a T -
anosa WN.H., B co. «[IaagHOJOMAA TOJOIEHA M MapHHODAIMHOJOrumA». M., naa-so «Haykan,
1973, crp. 133—137.

B crarthe NPHBOIATCA PE3YJILTATH HMCCIEIOBAHAA IBBIL X CHOP M3 IOBEPXHOCTHOTO CJOA
OCAIKOB, NOJYYeHHBIX Y OeperoB 3amanmoii Tpysum Ha paccrogamm a0 120 xm ot Gepera. Bce
HeCleOBAHHBe O0PARIBl CONEPHATN GOJBIIOe KOJWYeCTBO HBUIbIE. CIOPOBO-IBUIbIEBBIE CHEK-
TpE XOPOIIO OTPAaKalOT COCTAB pacTuTelibHOCTH 3amanHoit Tpysun.

Hnn. 3, 6m6a. 11 Hass.

VIK (551.35)(561 : 581.33)(551.794)(262.54)

Mopckoifi roiounen Tipnvopes. Kapaymosa JILII.,, Koporknit A. M., Ilapbs-
xo K. H.if c0. «[1aJduHOJOrNA TOIOIeHa W MapuHOnAIWHOIOrMA»., M., 1973, usg-so «Haykan,
werp.  137—141.

VlcelenoBAHUAMMN MOCTIEIHUX JIeT YCTAHOBJIEHO, Y10 nodepexbe IIPpAMOPBA HMeET JIMINb OJMH
3—5 M YpOBeHb MOPCKOTO MPOMCXOAeHHA. CHIOpPOBO-MBUILIEBON aHAJIM3 MOPCKHX OTIOHeHMit
paga OYXT wro-soctodnoro ITpuMOpbA W OTIOAeHHiE HH3KOH MOPCKOH Teppacel MO3BOJHIN Cle-
aTh BaRJOYeHHe 00 MX IOJOLEeHOBOM BO3pacTe. BBIABICHBI XapaKTepPHBIE CHIOPOBO-IIBLIIbIIEBbIE
CHEKTPH AJA cY0apRTHYecKoli, npedopealibioil, G0pealbHOl, aTIaHTAYECKO, CYDaTIaHTHIECKOM
n cyboopeasbHOll (dasz mo cxeme Baurra-CepHaHgepa. MaKCHMaJbHOE Da3BUTHE TPaHCIPeCCHH
JANOHCKOTO MOPA  VCTAHABIUBAETCHA JUIA BPeMeHHM CpeHero TOJoIeHa.

Unn. 2, 6umba. 9 Hass.

1aaupoIXoras ryidgesa U MapaHOTAJIHHDIOTHA
Tpyast IIT Memaynapopaoit ITammimonormaeckoil xongapennun
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Texuudeckne pegaxropst B, H. 3yduna, B. . ITpuaencraa

Cpano B magop 16/V 1973 r. Ilopnncano & medarn 11/IX 1973 r. Popmar 70x1081/,. ByMard Ne 1
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