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Based on medium- and large-scale mapping and special scientific projects, rather well-
-grounded stratigraphical schemes of the Pleistocene, Holocene and Late-glacial deposits were
compiled and published in Estonia in the mid-nineties. As the number of new drillings is very
scanty, not a single new interglacial or interstadial has been recognised in Estonia during the
last decade. Therefore, much attention has been paid to methodical problems and improve-
ment of dating methods (ESR, OSL, varvochronology, etc.). In the official stratigraphical sche-
me of the Quaternary deposits in Estonia lithostratigraphic terms are used as basic units.
Formation, as a fundamental unit, is used in the sense of glacial and interglacial episodes in
event stratigraphy. Big stadial episodes in the sense of event stratigraphy are comparable with
subformations. Although interglacial sediments are differentiated on the basis of spore and
pollen and other fossil evidence, and pollen assemblage zones underlie their description, for the
unity of the scheme even here lithostratigraphical terms Prangli (=Eemian Interglacial) and
Karukiiala (=Holsteinian Interglacial) formations were preferred. All stratigraphical units (for-
mations and subformations) are based on well-investigated stratotypes. For the interglacials,
there are composite stratotypes, i. e. the localities where both boundary and unit stratotypes are
recognized. For the tills, areal stratotypes are used. In Holocene stratigraphy we have adopted
the chronozone boundaries of the Nordic countries and differentiated eleven pollen assamblage
zones which are time-transgressive. Stratotype sections for the Holocene deposits have not yet
been officially accepted. This work is still in progress.
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INTRODUCTION

Estonia belongs to the zone of glacial erosion or mo-
derate accumulation, and, therefore, the Quaternary
cover is thinner here than in the neighbouring coun-
tries Latvia and Lithuania. The cover is at its thickest
in the Haanja and Otepaa Heights in SE Estonia (of-
ten more than 100 m) and in the buried valleys of
southern Estonia (207 m at Keskkiila). Most of the
Pleistocene cover is formed of glacial and aqueogla-
cial deposits. Glacial sediments, 70 per cent by volu-
me and 47 per cent by surface area, dominate (Rau-
kas, 1978). Five till beds, often of great thickness, are
to be noted more or less distinctly. Only in a few
cases they are separated from one another by depo-
sits containing spores and pollen of interglacial or in-
terstadial origin which considerably aggravates the cor-
relation and dating of the glacial strata.
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Stratigraphic studies aimed at compiling regional
legends for geological mapping and different applied
investigations have always been of high priority in
Estonia. Based on several tens of thousands drillco-
res and medium- and large-scale mapping, rather
well-grounded stratigraphical schemes of the Qua-
ternary (Raukas, Kajak, 1995), Late-glacial (Pirrus,
Raukas, 1996) and Holocene (Raukas et al., 1995)
were compiled and published. These schemes were
accepted on May 6, 1993 by the Estonian Strati-
graphic Commission. However, in fact there were
not very many new scientific ideas in the field of
the Quaternary stratigraphy after the First Baltic
Stratigraphic Conference in Vilnius in 1976, when
the main outlines of the current stratigraphic sche-
mes were accepted. Not a single new interglacial or
interstadial has been recognized in Estonia during
the last decade. Also the number of new drillings is
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scanty and, therefore, there is little hope to find
intermorainic sections, which could alter the exist-
ing stratigraphic charts.

As there is little hope to get new sections due
to limited drilling possibilities, in the last decade
we have paid much attention to methodical prob-
lems and improvement of dating methods. In the
Quaternary stratigraphy the age of tills is of special
interest, because it enables to correlate lithological-
ly similar formations over a vast area (Raukas, 1978).
The age of tills is generally determined by bedding
conditions, by their position with respect to inter-
glacial or interstadial deposits. Unfortunately, the
latter are rather uncommon. Besides, most of un-
consolidated intermorainic organic deposits were
strongly crushed by the advancing glacier during the
succeeding glaciations, and they are often embedded
as erratics in younger sediments. Some researchers
(Liivrand, 1991) believe that practically all conti-
nental interglacial deposits have been displaced not
only horizontally, but occasionally also a conside-
rable up-thrusting and/or folding has occurred. The-
refore, older blocks are found standing in a posi-
tion of tens or even more than a hundred metres
(as in the Karukiila section) above their normal stra-
tigraphical position. As, compared to E. Liivrand
(1991), principally different opinions have been ex-
pressed on the bedding conditions of interglacial de-
posits in Estonia (Kajak, 1995), new methods of
dating are needed for solving the problem. Some of
them will be discussed below.

PLEISTOCENE STRATIGRAPHY

During all glaciations Estonia was affected by the
Baltic and Peribaltic ice streams which moved at
different rates during different glaciations and sta-
dials of glaciations. The lithology of till beds and
the orientation of clasts in tills suggest that the ice
flow direction during the Late Ugandi and Valgjirve
glaciations was mainly from NW to SE and during
the Early Ugandi and Late Sangaste glaciations from
N to S.

The areas of accumulation and erosion remained
relatively stable through time. Ancient valleys, in-
terlobate massifs, lee-side areas of bedrock eleva-
tions, as well as escarpments oriented transverse to
the ice movement, acted as areas of accumulation
(Tavast, Raukas, 1982). Intensive erosion took place
on bedrock elevations and in ice lobe depressions
where the Quaternary cover is correspondingly very
thin. Quaternary sections in buried valleys and in-
terlobate massifs are hardly correlatable due to very
different accumulation conditions.

Interlobate massifs or so-called “accumulative in-
sular uplands” are characterized by a hummocky to-

pography and by a considerable thickness of Quater-
nary deposits. Representative outcrops on uplands ha-
ve served as the main areas of stratigraphic investiga-
tions for over a century. The heights have formed
between ice lobes as a result of frequent redeposition
of older deposits and have a mosaic pattern of sedi-
ments. As a result of redeposition of interglacial and
interstadial sediments, the number of supposed inter-
glacials could be erroneously increased. This, in turn,
may result in an older age assigned to the tills betwe-
en them and misleading palacogeographical conclu-
sions. Deep ancient river valleys, which were further
eroded by glaciers and their meltwaters, vary in mor-
phology and sediment facies infill. They may be filled
with different deposits. The deposits of radial and mar-
ginal valleys have certain areal differences. The depo-
sits of radial valleys have been to a large extent re-
worked by glaciers and contain less older deposits.
The deposits of ancient valleys, especially in marginal
valleys, are the most suitable objects for stratigraphi-
cal studies because they contain fewer erratics than
uplands.

Several local and stratigraphical schemes have be-
en compiled for Estonia (in 1956, 1957, 1961, 1963,
1970, 1976). In the scheme compiled in 1976 (Ka-
jak et al., 1976) local geographical names were for
the first time used to denote the stratigraphic units.
Over a period of more than 15 years, the scheme
served as a basis for large-scale geological mapping
and applied works in the Republic.

On May 6, 1993, a new official stratigraphical sche-
me of Quaternary deposits of Estonia was accepted
by the Estonian Stratigraphic Commission (Raukas,
Kajak, 1995). The scheme was approved as a correla-
tive part of the stratigraphical chart of the Baltic Sta-
tes at the 2nd stratigraphical Conference in Vilnius
(May 9-14, 1993). In this scheme (Table) lithostratig-
raphic terms have been used as basic units. As a fun-
damental unit, formation is used in the sense of gla-
cial and interglacial episodes in event stratigraphy. For-
mations are three-dimensional sedimentary bodies
which have been formed by a specific geological pro-
cess in a time span as a result of one clear geological
event. Big stadial episodes in the sense of event stra-
tigraphy are comparable with subformations. Using
close in the meaning but not synonymous chronostra-
tigraphical (e.g., Prangli Stage), climatostratigraphical
(Prangli Interglacial), lithostratigraphical (Prangli For-
mation) and event stratigraphical (Prangli Interglacial
Episode) terms has been avoided. Although intergla-
cial sediments are differentiated on the basis of spore
and pollen and other evidence, and pollen assembla-
ge zones underlie their description, for the unity of
the scheme even here lithostratigraphical terms (Pran-
gli = Eemian and Karukiila = Holsteinian) were pre-
ferred.
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Figure. Areal stratotypes of the Jarva (Z), Ugandi (2) and Sangaste (3) glacial formations and location of main inter-

glacial (4) and interstadial (5) deposits (after Raukas et al.,

1993 with complements)

Pav. Jarvos (Z), Ugandés (2) ir Sangastés (3) ledyniniy svity arealiniai stratotipai ir pagrindiniy tarpledynmeciy (4) bei

tarpstadialy nuoguly pjaviy radimvietés (pagal Rauka ir kt.,

rated approach based on two independent methods
and sources of climato-stratigraphical information —
the electron-spin-resonance (ESR) chronology of
warm-climate related deposits and the palynological
record of vegetation response to climatic variability
and palaeoenvironmental events (Molodkov, Bolikhov-
skaya, 2002). This integrated approach allows estab-
lishing the number and stratigraphic position of the
palacoenvironmental events (stratigraphic units) exist-
ing in deep ocean sediments or ice cores but missing
up to now in the stratigraphic schemes of the Baltic
countries. We don’t know exactly the number of Jarva
(Weichselian) subformations (glaciations, big stadials)
in Estonia. In the Estonian Weichselian section, there
are two clear till beds (Valgjarv and Vortsjarv subfor-
mations). However, it is not yet clear whether the
Valgjarv till belongs to the Lower or Middle Weichse-
lian. We hope to solve this problem by OSL dating of
intermorainic glacioaquatic deposits.

STRATIGRAPHY OF LATE-GLACIAL DEPOSITS

The Upper Jarva (Upper Weichselian) late-glacial de-
posits in Estonia are divided into Arctic (Bglling, Ol-

1993 su papildymais)

der Dryas) and Subarctic (Allergd, Younger Dryas)
chronozones and based on regional type sections. Ac-
cording to the decision of the INQUA Congress in
Paris in 1969, the Holocene/Pleistocene boundary is
accepted as 10,000 “C years. As to the chronology,
we have to point out in every single case which is the
time scale we are speaking about: conventional radio-
carbon years, dendrochronologically calibrated radio-
carbon years, dendroyears, TL-years, varve years or
the so-called “calendar” or “absolute” years. All these
scales are based on different phenomena, contain tech-
nical and geological errors, and transitions from one
scale to another are scientifically insufficiently groun-
ded. The mechanical use of different time scales has
already resulted in a lot of misunderstandings and the
situation will worsen in coming years.

In mainland Estonia and on the islands of the
Gulf of Finland, Eemian (Prangli) deposits or pre-
-Pleistocene tills are in some places (e.g., Prangli
Island) (Kajak, 1961) overlain by four younger till
beds, the exact age of which is uncertain. The up-
per till beds are regarded as stadial deposits of Late
Weichselian age representing secondary oscillations
of the ice sheet. It is also possible that two- or

39



Anto Raukas

three-layered till beds consist of contemporaneous
basal and ablation till from a single glacial event
(Raukas, 1963). Locally, in some places, Haanja,
Otepéd, Pandivere and Palivere tills are separated
by terrigenous layers containing subfossil molluscs
(Kameri, in Orviku, 1939) and pollen assemblages
of a cool character. Tills of the Haanja, Otepii,
Pandivere and Palivere stages have a specific colour
and lithological composition (Raukas, 1963, 1978)
and can be regarded as lithostratigraphical units of
the lowest taxonomical rank (beds). In some places,
intermorainic layers have been dated by the “C
method, but the results are contradictory.

Palynological studies of pre-Allergd deposits abo-
ve the till beds in Estonia give evidence of severe
climatic conditions throughout the Arctic period.
They do not permit the layers related to the Bglling
amelioration to be distinguished. Such deposits may
be present in southern but hardly in northern Esto-
nia. In the section of Haljala east of Tallinn (Ménnil,
Pirrus, 1963) a pollen assemblage suggesting a brief
interval of warming, possibly Bglling, has been re-
ported.

Deposits of Older Dryas age occur both in nor-
thern and southern Estonia. The lower boundary of
the Older Dryas is undefined in Estonia (Kajak et
al., 1976), but probably it is the boundary between
Otepédd and Kurenurme beds.

In the light of the pollen evidence, the retreat
of the ice margin from the Haanja position started
during the transition from the Oldest Dryas to
Bolling. The deglaciation of the Estonian territory
was completed during the second half of the Al-
lergd (Pirrus, Raukas, 1969).

The Artemisia—Cenopodiaceae palynozone in the
Older Dryas chronozone is characterized by a high
herb pollen percentage (Artemisia, Chenopodiaceae,
Helianthemum, Cyperaceae, Gramineae, and several
other species of primary vegetation) along with Be-
tula nana L.

The Allergd Chronozone is subdivided into two
pollen zones (Pirrus, Raukas, 1996): a) Pinus-Betula
zone (ALa), b) Pinus zone (ALb). The lower boun-
dary of AL Chronozone is fixed by a rather distinct
increase in AP pollen and a decrease in herbs (Ar-
temisia, Chenopodiaceae) and Betula nana L.

Characteristic of AL Chronozone is the preva-
lence of tree pollen. Betula shows a rapid increase
and towards the uppermost part of the zone Pinus
increases distinctly and has its Late-glacial culmina-
tion. At the same time, herb pollen is at its mini-
mum. Betula nana L. is constantly present in low
percentages. The variety of bog and meadow spe-
cies of terrestrial herbs and water plants has in-
creased. Xerophytes, halophytes, heliophytes and
tundra plants are continuously present but in low
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values. Fine preservation and abundance of pollen
as well as the regularity of pollen curves indicate
their bedding in situ.

The zone boundary AL/DR, is placed at a strong
and rapid increase in the content of herb pollen
(particularly Artemisia) and Betula nana L. The
Artemisia—Betula nana palynozone of the Younger
Dryas Chronozone is characterized by a remarkably
high frequency of herb pollen ranging from 40-60%.
The maximum values of Betula nana L. pollen in
different profiles range from 20 to 25%. The Late-
-glacial culmination of Picea is either in the lower-
most or uppermost part of the pollen zone.

The boundary DR,/PB is placed at a rapid in-
crease in tree pollen, prevailingly Betula (about 80%,
in SE Estonia up to 90%) and Pinus (about 20%).

Traditionally, the beginning of the Late-glacial
interval in Estonia is placed at the time the depo-
sits of the Raunis Interstadial started to accumulate
in Central Latvia (dated by different laboratories as
13390 = 500 (Mo-196), 13250 + 160 (TA-177),
13320 = 250 (Ri-39) conventional "“C ages (Pun-
ning et al., 1968). Based on the results obtained
through new excavations, drillings, and complex pa-
lynological and malacological investigations (V. ZelCs
a.0.), the organic sediments in the Raunis section
seem to be of Early Holocene age and are covered
with pseudotill, probably with colluvial sediments.
As the majority of dates obtained from submorainic
and intermorainic sequences with organic remains
in Estonia (Petruse, Viitka, etc.) are younger than
one would expect on the basis of the conventional
radiocarbon method and, at the same time, due to
the hard-water effect some organic layers above the
uppermost till are dated at 13000-14000 yr BP (Pir-
rus, Raukas, 1996), new dating possibilities should
be found.

Some promising results have been obtained
through varve countings and palaeomagnetic studies
of glaciolacustrine varved clays. The varve chrono-
logy produced for the Peipsi Basin (Hang, 2001)
was extended to north-western Russia into the Lu-
ga and Neva basins (Hang et al., 2000) and via
floating Finnish chronology to the Swedish time scale
(Cato, 1987). However, there are too many gaps
between Lake Peipsi and Sweden, and the accuracy
of the estimated rate of ice recession during those
gaps is extremely disputable. Tentative age assign-
ment for Lake Peipsi suggests that accumulation of
varved clays in Peipsi Ice Lake took place between
13,500 and 13,100 varve years BP (Hang, 2001). This
is comparable with the age of the Pandivere (Neva)
ice marginal formations (13,300 “calendar” years BP)
from the Lake Onega area by Saarnisto and Saari-
nen (2001) and agrees with the traditional opinion
(Raukas et al., 1969) that the southeastern part of
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Estonia and the central part of the Haanja Heights
emerged from under the ice sheet some 13,000 con-
ventional radiocarbon years ago.

In the last years we have taken sand samples
from surficial glacioaquatic deposits. Unfortunately,
alongside reliable dates between 11,000-15,000 TL
years BP, entirely unreliable dates from 8000 + 3000
to 96 000 = 12 000 BP (in one case even 114,000
+ 8000 TL years BP) have been obtained. This li-
mits the use of the TL and OSL methods in solving
the problems of deglaciation history. Also the '"Be
method shows little promise in this respect.

HOLOCENE STRATIGRAPHY

The Holocene deposits, at several sites rather thick,
occur practically everywhere above the Pleistocene
deposits. Unfortunately, the marine offshore and
nearshore deposits are characterized by numerous
unconformities and rapid facies changes; in many
sequences gaps cover longer time spans than the
preserved strata. The main stages in the Baltic Sea
history are genetically known from the very be-
ginning of the century, but they have never been
properly defined as stratigraphical units (Hyvéarinen,
Raukas, 1992). Therefore, the stratigraphical sche-
me of the Holocene deposits is mainly based on
continental deposits.

In the Holocene stratigraphy we have adopted
the chronozone boundaries of the Nordic countries
(Mangerud et al., 1974), and differentiated eleven
pollen assemblage zones, which are time-transgres-
sive (Raukas et al., 1995).

Unfortunately, for Holocene deposits the strato-
type sections have not been officially accepted so
far. It has been established that each site with its
own local pollen assemblage biozones is effective in
its own stratotype, but no stratotype can exist for
the regional assemblage biozones, which are an ar-
tificial synthesis (Turner, 1989). Of the same type
of artificial synthesis is the proposed local strati-
graphical scheme of Holocene deposits, based on
the multiple sections throughout the Republic, all
having their own characteristics. As the pollen zo-
nes are time-transgressive, the boundaries between
the palynological chronozones have not been drawn,
and this makes the chart useful and applicable in
the whole of Estonia.

In Estonia, there are 9836 peat bogs and about
1150 lakes greater than 1 ha in area (Orru et al.,
1992; Méemets, 1976). The peat is at its thickest
(16.7 m) in the small Villamie kettle hole (Pun-
ning et al., 1985). The greatest thickness of organic
lacustrine deposits is 18 m (Vaimela-Alajarv), lake
marl 6-7 m (Tapa, Kulina), travertine 5-6 m (Loo-
si, Rouge), alluvial deposits 15 m (Vaike Emajogi)

and aeolian deposits 15-20 m (Sinindmme, Kopu).
Already in the first half of the century the palyno-
logical approach (Thomson, 1925) was applied to
the stratigraphical studies in Estonia, and at the end
of the fifties physical dating methods were taken
into use (Ilves et al., 1974). Therefore, the official
scheme of the Holocene deposits in Estonia (Rau-
kas et al., 1995) is better grounded than in neigh-
bouring countries and a lot of local schemes were
introduced. Several years ago investigations of lami-
nated lake sediments in some lakes of South-East
Estonia started, and this holds out some hope for
the improvement of local chronology.

CONCLUSIONS

Based on the above, we can say that in Estonia we
have all stratigraphic schemes of Quaternary depo-
sits needed for large-scale geological mapping and
for different applied works. Compared with the
Southern Baltic area, the stratigraphical scheme of
the Quaternary deposits in Estonia is much simpler,
because the unclearest part of the section, the Lower
Pleistocene, is absent here.
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Anto Raukas

ESTIJOS KVARTERO STRATIGRAFIJOS PASIEKIMAI
PER PASTARAJI DESIMTMET]

Santrauka

1993 m. geguzés menesj Respublikos stratigrafijos komisi-
jos posedyje buvo patvirtinta oficiali kvartero nuoguly stra-
tigrafiné schema (lentelé) (Raukas, Kajak, 1995). Sioje
schemoje svitos yra pagrindiniai stratigrafiniai vienetai, ku-
riems priskiriamos pagrindiniy ledynmeciy ir tarpledyn-
meciy nuogulos: Jarvos (Vyslos, Valdajaus), Ugandés (Za-
lio, Vidurio Rusijos), Sangastés (Elsterio, Okos), Pranglio
(Emio, Mikulio) ir Karakiulés (Hol$teino, Lichvino). Po-
svitéms priskirtos stadijy (virSutinés Sangastés, apatinés
Ugandés, virSutinés Ugandés, Valgjarvos, Vyrtsjarvos) ir
tarpstadiju (Kelnases, Savalos) nuogulos. Visoms svitoms
ir posvitéms patvirtinti stratotipai. Emio tarpledynmeciui
Salia stratotipo Pranglio saloje, kurio nuosédos yra jurinés
kilmés, nurodomas Zemyniniy eZeriniy-pelkiniy nuoguly pa-
rastratotipas — Ryngu pjuvis.

Atskira stratigrafiné schema buvo sudaryta vélyvojo
pleistoceno nuoguloms (Pirrus, Raukas, 1996), kurioje is$-
skirta arktiné ir subarktiné¢ chronozona su atitinkamomis
palinozonomis. Chronozony riby amzius sugretintas su
Skandinavijos S$aliy atitinkamy riby amziumi (Mangerud
et al., 1974).

Pastarajj deSimtmetj sumazéjus grezimo darbams su-
mazejo galimybé surasti naujy tarpledynmeciy ir tarpsta-
diju nuoguly bei nuosédy. Dabar, atliekant stratigrafinius
tyrimus, pagrindinis démesys skiriamas metodinéms ir no-
menklattirinéms problemoms spresti bei tobulinti nuoguly
datavimo metodus.
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ITPOT'PECC B CTPATUI'PA®HUUN
YETBEPTUYHBIX OTJOXEHUI B
NOCJIEAHEM JECATUIETUA

Pesmowme

IMocnennsist oduIManbHas crpaTUrpaduyeckas cxema
YETBEPTUYHBIX OTJIOXKEHM DcToHMM (Tabi.) Obuta yT-
BepXKJeHa Ha 3acelaHny PecrmyOIMKaHCKON cTpaTurpa-
¢uyeckoit xomuccun B Mae 1993 r. (Raukas, Kajak,
1995). OcHOBHBIMH CTpaTUTrpapUUECKUMH €IUHULIAMU
B CXEME SIBJISTFOTCSI CBUTBI, KOTOPBIM COOTBETCTBYIOT OT-
JIOKEHUST OOIICPUHATHIX OJIEACHCHUH W MEKIICIHH-
KOBHWIA: sipBackas (BeHKCeIbCKas, BajmalicKast), yraH-
JucKas (3aalmbCcKasi, CpeHepyccKas), caHracTteckas (371b-
CTepcKasi, OKCKasl), IPAHIJIMCKas (3MCKasl, MUKYJIMHCKAs)
U Kapykrojackas (TOJbIITeHCKas, JUXBUHCKas). B
KayecTBE MOJCBUT PACCMaTPUBAIOTCS CTaJHabHbBIC
(BepxHecaHTacTeCKasi, HUKHEYTaHIUCKas, BEpXHECYTaH-
IUCKas, BaJT'BSIPBCKAS, BBIPTCHSIPBCKASI) U MEKCTa-
JalibHbIe (KeJTHAcecKasl, caBayackasi) OTJaoxeHus. s
BCEX CBUT W TOJCBHUT YTBEPXKACHBI CTPATOTHIBI. J[jst
3IMCKOTO MEXJICIHUKOBAsi, KpOMe CTpaTOTHUIA Ha

octpoBe [lpaHrnmm, mpencTaBIeHHOIO MOPCKHUMH OT-
JIOXKEHUSIMU, YCTAaHOBJIEH MapacTPaTOTHI B KOHTH-
HEHTAJIbHBIX O03€PHO-OOJOTHBIX OTJIOXEHHUSIX paspesa
Poinry.

OtnenpHas cxeMa COCTABJIGHA I BEPXHEIUIei-
CTOLICHOBBIX ITO3HEJIEIHUKOBBIX OTIIOXeHUH (Pirrus,
Raukas, 1996), rme BBIOeTeHBI apKTHYecKas M CyOapk-
TUYeCKas XPOHO30HBI C COOTBETCTBYIOUINMH ITAJIMHO-
30HaMHU.

Crpaturpadudeckas cxema TOJOIEHOBBIX OTIIOXe-
uuit Dcronnn (Raukas et a., 1995) nveer mapasienpHbIe
MoApasfeNeHus UIsi KOHTUHEHTAIBHBIX U MOpCKux (a-
nuii. Bo3pacTHble rpaHUIBI XPOHO30H CKOPPETMPOBAHBI
C COOTBETCTBYIOIIMMH rpaHuIaMu B CKaHIMHABCKUX
crpanax (Mangerud et a., 1974).

B mnocnegHeM JecATUIIETHH CYLIECTBEHHO YMEHb-
IWINCh 00beMbI OypeHUs U B CBSI3U C 3TUM COKpATH-
JIUCh BO3MOJXKHOCTHU [UISI BBISIBIICHHSI HOBBIX MEXIICIHU-
KOBBIX M MEXCTAJHAIBHBIX OTIIOXKeHNH. OCHOBHOE BHH-
MaHHE B HBIHEITHUX CTPATUTPA(HUECKUX HCCIETOBAHUAX
yIenseTcss METOANYECKUM M HOMEHKIIATYPHBIM ITpoOIIe-
MaM, a TakXe yCOBEPIICHCTBOBAHUIO METOIOB IAaTHUPO-
BaHUS.
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