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The geological mapping of the present territory of Lithuania has a long history and rich traditions.
The first map showed the distribution of occurrence of rock and mineral deposits only, while the mod-
ern ones include the stratigraphic concepts and with the help of colours depict the order of sediments
according to age. To the present knowledge, the oldest map with geological information on the present
Polish and Lithuanian territories was compiled in 1764 by Jean Etienne Guettard (1715-1785). The
map is black and white and shows four mineralogical (geological) zones. The next historical fact in geo-
logical cartography is the geological map compiled by the Polish philosopher, geologist and geographer
Stanistaw Staszic (1755-1826) in 1806. This map was very informative at that time. Other maps with
geological information on the present territories of Poland and Lithuania were compiled after partition
of the country in 1795. One of these maps belongs to I. Domeyko. 1840 is the date of stratigraphic iden-
tification of Devonian rocks in the Eastern Baltic region, when L. von Buch in Freiberg analysed fossil
fish samples and determined Devonian sandstones, distinguishing them from Estonian limestone. An
outstanding contribution to geological cartography was done by Konstantin Grewingk, Antanas Gied-
raitis, Eduard Toll, Anna Missuna and other famous geologists and geomorphologists.
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INTRODUCTION

The development of geological sciences is closely connected with
progress in geological mapping and, therefore, the contents of
geological maps represent the level of geosciences at any given
time quite exactly (Brezsnyansky, Turczi, 1998). The first maps
showed the distribution of the occurrence of rocks and min-
eral deposits only. More modern ones incorporate stratigraphic
concepts and with the help of colours depict the order of sedi-
ments according to their relative age. The geological mapping of
the present territory of Lithuania has a long history (Lietuvos...,
1981), however, its development has a close relationship with
compilation of maps of adjacent areas, especially of Poland
(Satkanas et al., 2006).

History of geological research in Lithuania can be subdi-
vided into several periods (Lietuvos..., 1981). The first period is
recognized as a period from the first notes on geology in gen-
eral until 1926 when systematic investigations of Lithuanian
territory were launched at the Vytautas the Great University in
Kaunas under the leadership of Professor Juozas Dalinkevicius.
J. Dalinkevi¢ius initiated a systematic development of the geo-
logical maps reflecting and upgrading the understanding of the

geological structure of the country. The paper deals only with
the first period of geological cartography, which has to be sup-
plemented with new data.

OLDEST CARTOGRAPHIC REFLECTIONS OF THE
BALTIC SEA REGION AND LITHUANIA

It is worth mentioning some oldest cartographic works of an-
cient geographers depicting certain knowledge on hydrography
and geomorphology (Lietuva..., 2002). According to the present
knowledge, the first fragment of the cartographic view of
Lithuania belongs to the Greek scientist Claudius Ptolemy (ap-
proximately 90-168 AD) in his work “Geography”. The Baltic Sea
is shown on this map with the inflowing rivers: Vistula, Nemunas
(Chrones), Dauguva (Rubon). In the area between the rivers
Nemunas and Daugava the lands of Baltic tribes are marked.
Interestingly, the chain of hills shown on this map rather well
coincides with the marginal highland of the last glaciations on
the territory of present Lithuania. In later maps, e. g., those com-
piled by A.Kreskvas in 1375,N. Cusanus in about 1450, some
geomorphological features are also clearly depicted, however, in
no case these maps can be regarded as geoscientific. The most
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Fig. 1. Map by M.Beneventanus of Poland, Hunga-
ry, Bohemia, Germany, Russia and Lithuania, scale
1:3750 000, Rome, 1507

1 pav. Lenkijos, Vengrijos, Bohemijos, Vokietijos, Rusijos
ir Lietuvos Zemélapis. M 1:3 750 000, parengé M. Bene-
ventanus, Roma, 1507

characteristic example of oldest geographical maps with some
relief elements is the map by M. Beneventanus, composed in
1507 (Fig. 1).

THE FIRST PERIOD: GEOGNOSTIC
CARTOGRAPHY

The very beginning of geological investigations in Lithuania is
related with first the publication dealing with geology in 1780.
It was a description of quartzified fossils (agate) published
by J.E. Gilibert (Lietuvos..., 1981). However, this fact should
be revised in view of the map with geological information
on the territory of Poland and Lithuania, compiled and pub-
lished by J. E. Guettard in 1764 (Fig. 2.). This map is regarded
as the oldest map of geological contents of the present Polish
and Lithuanian territories. Jean Etienne Guettard (1715-1786)
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made an outstanding contribution to the geological cartog-
raphy of Europe, and France in particular (Fleszarowa, 1962;
Tarkowski, 2005). The map was printed in a volume of the
Histoire de 'Académie Royale des Sciences a Paris and
was entitled Carte minéralogique de la Pologne. Rélative
a un mémoire de M. Guettard (Fleszarowa, 1962). The map
is black and white and shows four mineralogical (geological)
zones. However, this map was not very informative. For exam-
ple, the whole of Lithuania was simply depicted in the sandy
zone which comprises two thirds of the map. Nevertheless, this
was the first example of geoscientific cartography of the terri-
tory under discussion.

The next historical fact in geological cartography is the geo-
logical map compiled by the Polish philosopher, geologist and
geographer Stanistaw Staszic (1755-1826) in 1806. This map at
that time was very informative not only from the geological but

Fig. 2. The map of Polish and Lithuanian territories drawn
in 1764 by Jean Etienne Guettard (Tarkowski, 2005).

2 pav. J. E. Guettard'o Lenkijos ir Lietuvos teritorijy Zeméla-
pis, 1764 (Tarkowski, 2005)
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Fig. 3. Fragments of geological map by S. Staszic of entire Poland, Moldavia, Transylvania and parts of Hungary and Valakhia, 1806
3 pav. S. Staszico Lenkijos, Moldavijos Transilvanijos, dalies Vengrijos ir Valachijos teritorijy geologinio Zemélapio fragmentai, 1806

also from the hydrographical points of view. The size of the map
is 636 x 454 mm, scale 1 : 4 000 000. It covers Poland, Moldova,
Transilvania, part of Hungary and Valakhia. Six geological forma-
tions are depicted using different colours. These formations have
a structural and stratigraphical meaning: Montagne Primitive
(Precambrian), Montagne secondaire ou premiére strati-
forme (Lower Palaeozoic), Montagne Antemarine (Palaeozoic,
Mesozoic), Montagne Marine (Tertiary), Ferres dalluviam
(Quaternary). This subdivision is characteristic of the neptun-
istic standpoint which prevailed in geology in the beginning of
the 19th century. Additionally, types of rock (granites, gneisses,
porphyries, gypsum, etc.) are indicated by figures according to
the legend. The map was later on published by S. Staszic in his
book “On the Origin of Carpathians and other mountains and
plains of Poland” (Staszic, 1815) (in Polish). A copy of this map
is available at the Vilnius University Department of Geology and
Mineralogy (Fig. 3).

Chronologically, another cartographic work reflecting
some features of the geological structure of the Baltic region
was published in 1822. It was a geognostic sketch at a scale of
1: 7000 000, elaborated by W. Strangways for the “Outline of ge-
ological map of European Russia” (Zaliidiené, 2006). This sketch
covers the present territory of Curonia, Estonia, Northern Latvia
and the European part of Russia (Russian Plate) The above men-
tioned maps were based mainly on speculations of their authors
and very scarce and fragmented materials of observations.
The first research — geognostic expeditions in the territory of
Lithuania — were organised only in the third decade of the 19th
century. Researchers V. Severgin and J. von Ulman in 1825 car-
ried out a geognostic overview of Vilnius, Minsk, and Grodno
governorates. The report on this research describes outcrops of
limestone and iron ore in Papilé, gypsum layers in the vicinities
of Pasvalys and Birzai (Ynbman, 1827). Geognostic expeditions
were organised in the territory of Lithuania and adjacent are-

as by Vansovich and Leman (1826), Karl Eduard von Eichwald
(1829), however, these investigations were not concluded into
regional cartographic works (Lietuvos..., 1981).

In 1830, M. Engelhard and E. Ulprecht published an over-
view of the structure of rocks of Estonia and Latvia, supple-
mented with a geognostic map of Kurzeme at a scale of 1 : 1 500
000. Occurrences of limestone, sandstone, gravel are indicated
on the map which is supplemented by an explanatory note and
a list of references. Differences of the geological age of limestone
and sand in Estonia and South Latvia were noted (Engelhard,
Ulprecht, 1830).

In the same year (1830) naturalist and researcher of geol-
ogy Frédéric Dubois de Monpereaux (1798-1850) published a
geognostic map of Lithuania and Southern Latvia (scale 1:1
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F. Diubua de Monperd (. /98— 1850) geognoslinis Zemdélapis:
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Fig. 4. The geognostic map of F. Dubois de Monpereaux (Lietuvos..., 1981): 7 — lime-
stone, 2 — clay, 3 — gypsum, 4 — mineral springs

4 pav. F.Dubois de Monpereaux geognostinis Zemélapis: 7 — klintis, 2 — molis,
3 - gipsas, 4 — mineralinés versmés
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Fig. 5. The geological map of Lithuania and Poland by |. Domeyko, 1850
5 pav. |. Domeikos Lenkijos ir Lietuvos geologinis Zzemélapis, 1850

800 000) (Dubois, 1830) (Fig. 4.). The map was supplemented by
the explanatory article describing mineral resources of the area.
The map was coloured and displayed occurrences of limestone,
tufa, clay and gypsum. Evidently, taking into account the simi-
larity of the contents and concept of the maps of M. Engelhardt,
E. Ulprecht and E Dubois de Monpereaux, they could be regard-
ed as related, and most probably their authors maintained con-
tacts during compilation of these cartographic works.

About 1837, Ignacy Domeyko (1802-1889) completed four
maps of Poland and Lithuanian territories, which depicted water,
earth, forest and the political situation. These maps were published
in 1850 in the Atlas de lancienne Pologne (Dufour, Wrotnowski,
1850). I. Domeyko’s original maps were considered to be lost for a
long time (Chatubinska, 1961, 1962). The geological map (‘Earth)
was compiled at a scale of 1:3 500 000. The hydrographic map was
used as the base map (Fig. 5). The legend had nineteen colours,
each indicating a different type of geological formation, identified
by lithological properties or characteristics. However, the exact
date of the beginning of the cartographic work of I. Domeyko is
still unknown, although the draft of the geological map was prob-
ably done before 1835 (Graniczny et al., 2002).

The relationship of the maps by I. Domeyko to the geognos-
tic map of Lithuania (scale 1: 1 800 000) compiled by E Dubois
de Monpereaux in 1830 (Lietuvos..., 1981) is also still uncer-

tain. The scientific heritage of I. Domeyko, his relations with
contemporaneous researchers and role in the development of
geological mapping requires further investigation. However, his
contribution to the development of geological cartography is
undoubtedly very significant. The geological map compiled by
L. Domeyko is amongst the pioneer works not only for Poland
and Lithuania, but also for Europe more widely, and is one of
the most important studies of this type. I. Domeyko is the first
geologist who performed a morphographic and geological zona-
tion of Lithuania (Gaigalas, 2002). However, serious financial dif-
ficulties of the Polish exiles, as well as I. Domeyko’s departure to
Chile delayed the final production of the map.

GEOLOGICAL MAPPING AND STRATIGRAPHY
(PERIOD SINCE 1840)

The period of investigations and compilation of geological maps
starting about 1840 is closely related to the development of strati-
graphic knowledge and therefore this period marks the begin-
ning of mapping based on the stratigraphic concept. However, in
this period geological investigations in the territory of Lithuania
still were fragmentary and discontinuous, carried out by single
researchers mainly from universities of Warsaw, Kenigsberg,
Tartu, St. Petersburg and elsewhere.
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Fig. 6. Geomorphological map of A. Misuna, 1903. 7 — mar-
ginal moraine, 2 — basal-moraine landscape, 3 — drumlins,
4 —sand (sandur), 5 — morainic marl, 6 — morainic sand

6 pav. A. Misunos geomorfologinis Zemélapis, 1903:
1—galiné morena; 2 —dugninés morenos krastovaizdis,
3 — drumlinai, 4 — smélis (zandras), 5 — moreninis merge-

1840 is the date of stratigraphic identification of Devonian
rocks in the Eastern Baltic region, when L. von Buch (Buch, 1840)
in Freiberg analysed fossil fish samples and determined Devonian
sandstones, distinguishing them from Estonian limestone, which
were attributed to the Silurian. Approximately at the same time
proceedings by Georg Gottlieb Puch and Leopold von Buch were
published as a first palacontological evidence of the Jurassic age of
rocks outcropping in the Papile town (North-West Lithuania).

Gregor von Helmersen in 1841 compiled a map of European
Russia in which, on the basis of palacontological data by
E. Eichwald and L. von Buch, he indicated a Devonian system in
North Lithuania and Cretaceous and Tertiary rocks in the south,
in the vicinities of Grodno (Tenbmepcen, 1841). It was the best
map at that time compiled according to the stratigraphic princi-
ple (Zaladiené, 2006).

An outstanding contribution to geological cartography was
made by Konstantin Grewingk (1819-1887). In his first work,
published in 1857, K. Grewingk subdivided the Devonian of
Lithuania and Latvia into three stages. On the basis of palaeon-
tological and structural data, in 1861 he compiled a geological
map at scale of 1: 1200 000, which quite in detail reflected the
main features of the geological structure on the main part of
Latvia and Northern Lithuania. In 1879, K. Grewingk published
his second map (scale 1 : 600 000) with an extensive explanatory
text. In this map, first at all the areas of Permian and Triassic
rocks and Creataceous outcrops (in the Kaunas vicinities) were
indicated (Lietuvos..., 1981). It should be noted that in this pe-
riod some researchers already were trying to compile maps con-
taining palaecogeographic information and covering the whole
European part of Russia or even the whole Europe (Zaladiené,
2006). For example, a every extensive Devonian belt was as-
sumed by S. Kutorga in his sketch map from 1858 (Fig. 6.).

lis, 6 — moreninis smélis

Much more comprehensive data on the geological structure of
the Baltic region were obtained only after drilling the first compara-
tively deep boreholes after 1874 when E. Bieske drilling company,
located in Keningsberg, started its services. The first boreholes in the
present territory of Lithuania were drilled in its western part — in
the Purmaliai and Ripeikiai villages. Data from these wells were
used for compiling later geological maps (Lietuvos... 1981). A valu-
able contribution to the stratigraphy of the Baltic region belongs
to J.Semiradzki and E.Dunikowski (Semiradzki, Dunikowski,
1891). In their geological overview of Poland and adjacent areas
they present the description of the Devonian, Permian, Jurassic,
Cretaceous, Triassic and Quaternary rocks.

The foundation of the Geological Committee in St. Petersburg
in 1882 must be noted as a very important fact in relationship to
the development of geological cartography. The Committee, in
the very beginning of its activities, undertook a task of compil-
ing a geological map at a scale of 1:82 400 for the whole terri-
tory of Russia. Due to accomplishment of this task in the present
territory of Lithuania, Antanas Giedraitis, Ana Misuna, Czeslaw
Chmielewski significantly contributed to the development of
geological cartography.

Antanas Giedraitis (1848-1909) is the first who in detail de-
scribed Lithuanian Quaternary deposits from the point of view
of theory of continental glaciations. He published his materials
in 1895 (Temporiy, 1895),and the volume contained a map of out-
cropping rocks and sediments. This map should be regarded as
the first Quaternary geological map of the territory of Lithuania,
totally covered by the Quaternary deposits. However, the map
also presents a number of Tertiary and Cretaceous outcrops dis-
covered and investigated by the author.

On the order of the Committee of Geology, Eduard Toll (1858—
1902) in the last decade of the 19th century was mapping North
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Lithuania and Kurland (Northwest province of Latvia). He inves-
tigated Devonian and Quaternary deposits, documented well logs
in Klykoliai and Mazeikiai, in the vicinities of Zagaré and Bauske
described fossils found in dolomites of the Devonian system.

According to the present knowledge, the first geomorpho-
logical map was compiled by Ana Misuna (1869-1922). She
studied the forms and genesis of the present relief, and her stud-
ies resulted in a geomorphological map of a territory east of
Vilnius, completed in 1903. The map, reflecting glacial marginal
belts, was built on the hypsometric map of Aleksej Tillo (1839-
1899), published in 1889 at a scale of 1 : 2 500 000 for the whole
European Russia. The geomorphological map by A.Misuna
was very precise and was actually in use for several decades
(Guobyte, 2000).

Early in the 20th century, in Western Lithuania geomor-
phological research was carried out by B. Doss, H. Hausen and
H. von Wichdorft. The latter researcher performed a rather de-
tailed mapping of the Klaipéda region and the Curonian Spit.
B.Doss in 1910 composed a geomorphological sketch map of
Northern Lithuania, depicting on it the Linkuva ridge, drum-
lins, glacial and glaciolacustrine plains (Kudaba, 1988). In geo-
morphological maps compiled by H. Hausen (1913), the Baltic
marginal highland is clearly mapped, as well as other marginal
moraine ridges can be identified. However, as the first geomor-
phological map covering the whole territory of Lithuania should
be undoubtedly regarded the map compiled by the German
scientist H. Mortensen in 1924. The map was based on all geo-
morphological evidence published by earlier researchers such as
A. Misuna, B. Doss and others (Guobyté, 2000).

DISCUSSION

Maps, being a reflection of the comprehensive understanding of
geological knowledge, are always dependent on the availability
level of geological factual data, especially on stratigraphy. However,
geological mapping starts with the geognostic regional sketches of
Guettard, Monpereaux and other researchers who were combin-
ing all factual data with their regional hypothetical considerations.
Some of the results, so important in stratigraphy or mineralogy,
were not completed in the form of geological maps.

The mapping of the territory of Lithuania is closely related
to the mapping history of adjacent countries and regions, espe-
cially of Poland and Russia (European part), but the mapping of
the territory of Lithuania was developing simultaneously with
that of the rest of Europe.

In this paper, we attempted to list the main cartographic
works that played a certain role in the development of the un-
derstanding of the geological structure of the area and were not-
ed in the history of geological investigations. Maybe some car-
tographic works are missing in the present overview and the list
could be supplemented. Hopefully the paper will provoke new
discoveries and notes in the history of mapping.
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Jonas Satkiinas, Gailé Zaliadiené
SENIEJI LIETUVOS ZEMELAPIAI (IKI 1926 M.)

Santrauka

Geologinio kartografavimo Lietuvoje istorija yra labai turtinga, turi
senas tradicijas (Lietuvos..., 1981; Satkinas ir Grigelis, 1996). Senieji
Lietuvos ir gretimy teritorijy Zemélapiai ne tik yra istoriskai reiks-
mingi, kartais jie nustebina savo konceptualumu. Sudarant pirmuosius
geologinius Zemélapius, turimg labai negausia fakting medZiaga, ypa¢
duomenis apie gilumine geologine sandarg, buvo stengiamasi kom-
pensuoti moksline prielaida, teoriniais samprotavimais. Pirmuosiuose
Lietuvos geografiniuose Zemélapiuose yra pateikta ir tam tikry hid-
rografijos bei geomorfologijos Ziniy: tai Vidurio Europos Zeméla-
pis (N.Cusanus, 1450) ir Lenkijos, Vengrijos, Bohemijos, Vokietijos,
Rusijos ir Lietuvos Zemélapis (M. Beneventanus, 1507). Pastarajame
pirmg kartg paminétas Lietuvos vardas. Iki 1926 m. svarbiausiy kar-
tografiniy Lietuvos ir gretimy teritorijy atvaizdy bei geognostiniy Ze-
mélapiy autoriai yra S. Staszicas (1806), J. Guettard’as (1764). Vélesni
zemelapiai atsirado po Lenkijos padalijimo ir jy autorysté siejama su
D. Monpereaux ir I. Domeikos vardais. Daug kartografinés medziagos
surinko pavieniai tyrinétojai - V. Severginas, J. von Ulmanas Lemanas.
Didele itaka turéjo europinéje Rusijoje, Voluingje, Podoléje atlikti ty-
rimai, ypa¢ E. Eichvaldo gamtamoksliné ekspedicija. 1830 m. buvo is-

leistas M. Engelhardo ir E. Ulprechto Kurzemés dalies ploty, Estijos ir
Latvijos geognostinis zemélapis, informatyvumu pasizyméjo 1891 m.
Semiradzkio ir Dunikowskio Zemélapis. Zenkly indélj j kartografijos
istorija jne$¢ K. Grewingko darbai (1857). XIX a. pabaigoje Lietuvoje
dirbo Rusijos geologinio komiteto darbuotojai A. Misuna, A. Giedraitis,
E. Tollis. I§samas, gausia faktine medZiaga pagrjsti jy geologiniai, geo-
morfologiniai Zemélapiai buvo naudojami keliasde$imt mety ir tapo
stimulu tolimesniems i§samesniems darbams.

Vlonac Carkynac, laitre Kanynene
JPEBHWE KAPTH TEPPUTOPUM TUTBBHI (O 1926 I.)

Peszome

VlcTopust reonorndeckoro kaprorpaduposanus B JIUTBe NMeeT fpes-
Hue Tpagurmiy. [I[peBHMe KapThl JIMTBBI U CMEXHBIX TePPUTOPUIT He
TO/BKO MMEIOT MCTOpIYecKoe 3HaueHNe, HO JacTO TMOPAXaloT CBOEN
KOHIIENTYambHOCTI0. COCTAB/AA MepBble TeONOTMYeCKe KapThl 1
pacrnonaras MajJo4MC/IeHHBIM (BaKTUYECKUM MaTepuanoM, 0COOEHHO
0 ITyOMHHOM T€OTIOTMYECKOM CTPOEHNN, MCCIEOBATENN CTApaIICh
KOMIIEHCHPOBATh 3TO HAYYHBIMI IPETIONOKEHIAMN, TeOPETIIeCKN-
My BbIKmafKamu. CrefiyeT VIOMAHYTh U IiepBble reorpadudeckie
KapThbl JIUTBBI, B KOTOPBIX IIPE/ICTAaBIEHBI HEKOTOPbIE CBEIEHMS II0
rupporpadun 1 reomopgonormn. Ito kapra Cpepnueit EBpombl, co-
crasnentas N. Cusanus (1450 r.), kapra [Tombiuu, Berrpun, Boremn,
Tepmanuu, Poccun u Jlutssl, coctasnenHas M. Beneventanus (1507 r.).
HamBaxueriimmmu Kaprorpadpudeckiumu 0ToOpa>KeHUAMIU U TeOIOTU-
YecKuMMU KapTamu JINTBBI 1 CMEXXHBIX TeppUTOpuit o 1926 r. ABIAI0T-
cs1 kapral S. Staszic (1806 r.) u J. Guettard (1764 r.). ITocre paspenenns
Ionbum BaXHOe 3Ha4YeHMe nMeny KapTsl D. Montpereux u I. Domeyko.
MHoro kaprorpadudeckoro Marepyuaa cobpajy oThenbHbIe MCCIeN0-
Batem: V. Severgin, J. von Ulman, Leman. OrpoMHoe 3HaueHe 1Mem
UCCIeOBaHMA CMeXHBIX obmacTeit EBporeiickoit Poccun — B mpefie-
nax TorpaiHeit Bonbrackoit u Ilogonbekoit rydepmit. Vicropudeckoit
6Ob1a sxcrenuuus npodeccopa . Jitxsanbia. VIHGOpMATIBHDI M3IaH-
Hble B 1830 r. reornoctuyeckue kaptsl M. Engelhard u E. Ulprecht tep-
puropuit dcrounn, Jlaruu, yactu Kyprsupun. B 1891 1. 6bu1a nspana
kapra J. Semiradzki u E. Dunikowski. 3HaunTenpHbIM BK/IaJIoM B ICTO-
puto kaprorpadun ssisiorcst paborsr K. Grewingk (1857 r.). B xonIe
XIX B. B JInuTBe pabotam cOTPyAHUKM POCCHIICKOTO re0nornyeckoro
komurera A. Mucyna, A. Tegpoiiy, E. Tonb. CocTaBneHHbIe UMY KapThl
GBIV MICYEPIIBIBAOIMIMY, 000CHOBBIBA/IICH O0VIbHBIM (DaKTIYIeCKIM
MarepuasoM. VIMu ¥ICTI0Tb30BaICh HECKOMBKO JIeCATUICTHIL, U TaKe
KapTBI ABJLIICH CTUMY/IOM JIA JJA/IbHEMIINX paboT.



