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Abstract

The paper gives an outline of some activities of the Baikal Internatio-
nal Center for Ecologica% Research (BICER) for the benefit of understanding
and protection of Lake B;ikal (East Siberia), the deepest and the oldest lake
of the world which stores 20% of fresh water of the Earth. The value of this
deposit of water of drinking quality which is still very pure will only
increase in the future. Participants of BICER gave significant contributions
in the field of physical limnology.A large and important topic of BICER is
Global Change because Baikal sediments store a continuous record of paleo-
climates of Central Eurasia over a period of many million years. One more
interdisciplinary topic is biological speciation.

In order to implement scientific knowledge into political practice, and
to nominate Baikal a World Heritage Site, it is necessary to accept a law of
Russia on Lake Baikal. A draft of this law has been elaborated, and is

briefly described in the paper.

Lake Baikal resides in East Siberia (Fig.1). It is a fresh-water lake
with an area of 31,500 sq. km. Its volume is 23,000 cubic kilometers. Baikal
is the deepest (1637 m) and the oldest (ca. 20 mln. years) lake of the
world. It contains some 20% of all the liquid fresh water of the Earth, and
more than 80% of fresh water of Russia. Due to long geographic isolation,

the lake contains more than 1500 endemic species of aquatic organisms, of



them some 100 molluscs, 80 flatworms, 240 crustaceans, 30 fishes, and a seal
(1]. Occupying a young and active rift in the middle of Asia, the greatest
continental rift of the planet, it is an example of on-going geological evo-
lution. The shores of the lake present many examples of beautiful landsca-
pes. The catchment area of the lake drained by some 300 rivers is equal to
some 500,000 sq. km (approximately area of France); only one river, Angara,
a tributary of the great Siberian river Yenisei, flows out of the lake,
carrying some 60 cubic kilometers of water per year. The main tributary of
Lake Baikal which brings half of its annual water input is Selenga River
which drains a large territory in Mongolia and Russia. Less than 2 million
people live in the catchment basin. Industries and agriculture in the
catchment basin are not well developed. Fdr this reason, and due to the
huge volume, waters of Baikal are still very pure, except for relatively
small areas nearby the Baikalsk Pulp and Paper Plant, Selenga delta, vici-
nity of the Baikal - Amur Railroad in Northern Baikal, and a few other
points [2]}. Many generations of Russian regarded Baikal as a treasure of
Nature. During the last few decades, the lake has become a matter of po-

litical battles, a banner of movements in favour of environment protection.

In 1989 Baikal was visited by a fact-finding mission of UNESCO, invi-
ted by the Siberian Division of the Russian Academy of Sciences. This mission
decided that Lake Baikal meets all criteria as a candidate to the List of
World Heritage Sites, and proposed a program of actions necessary for its
nomination in this quality. It gave two most important recommendations. The
first was to support international research of Lake Baikal in order to
achieve thorough and unequivocal understanding of the state its ecological
system, and to implement this knowledge into the regional policy of sustai-
nable development.The second recomemmendation called to develop a special

law of Russia on Lake Baikal. This present report gives an outline of events



which followed the UNESCO Baikal mission.

In 1990, a conference of Founding Members which took place in Irkutsk
officially established the Baikal International Center for Ecological Re-
search (BICER), a non-governmental interdisciplinary institute open to
scientists of all nations interested in cooperation with scientists of
Russia in research of Lake Baikal. The Founding Members - Siberian Division
of the Academy of Sciences of Russia, the Royal Belgian Institute for
Natural Sciences, the Rbyal Society of London, the Japanese Association for
Baikal International Research Programs (JABIRP), the University of South
Carolina - approved Charter of BICER, and elected its International
Scientific Advisory Board. According to ﬁhe Charter, BICER will develop

research along the following lines:

- multidisciplinary studies of the ecological system of Lake Baikal by
methods of classical and physico-chemical biology, hydrochemistry, climato-
logy, applied mathematics, oceanology and limnology, satellite and other
methods of remote sensing;

- studies of the mechanisms and chronology of the formation of endemic
biological species of Lake Baikal;

- studies of the global cycling of elements and of the most important
eco-toxicants;

- multidisciplinary geological, paleogeographic, geochemical studies of
the geological history of Lake Baikal with a special emphasis on the prob-
lems of Past Global Change;

- monitoring of the present state of the ecological system of Lake Bai-

kal.

An unprecedented increase of international scientific cooperation



around Baikal according to BICER principles has started in 1988, before
BICER was officially opened. Today, in 1993, we can see that BICER, in spite
of the severe economic crisis in Russia, works very actively, and has become
an effecient means for implementation of the new scientific policy of the
Siberian Division of the Russian Academy of Sciences.Figures 2 and 3, Tab-

le 1 illustrate this conclusion.

It is impossible within the limited volume of this communication even
to mention all the international projects which have been successfully

conducted since 1988, Only a few examples will be presented.

A result of fundamental importance wés that obtained by the group
headed by Dr.Ray Weiss of the Scripps Institute of Oceanology. This group
used a highly sensitive and sophisticated technique to measure the vertical
concentration profiles of freons in Baikal waters [3]. What they obtained
was the age of deep Baikal waters, i.e., an estimate of the time of
penetration of surface waters to different depths. It is seen in Fig.4 that
this time is equal to some 16 years for intermediate depths, but to some 8
years for the near-bottom layers. The first conclusion which follows 1s that
the mechanism of the mixing of deep Baikal waters is not wind-driven
turbulent diffusion, which cannot explain the maximum of age at intermediate
depths. A more recent paper (4] presents convincing evidence in favour of
significant contribution of spring thermal bars into thes process of deep
waters ventilation (Fig. 5). It is believed that a thermal bar may act as a
trigger which induces episodes of rapid penetration of surface waters to the
bottom in spring. Other workers propose different mechanisms of deep waters
ventilation. To select between these possibilities, it will be necessary to
continue interdisciplinary studies. Understanding of the process of deep

mixing is of crucial importance for modelling of the ecological system of



Lake Baikal because this process delivers oxygen to the bottom, and brings
nutrients released by bottom sediments to the surface of the lake where they
are utilized for primary production of organic matter by phytoplankton.
Knowledge of the mechanisms of deep mixing is also necessary for paleoclima-
tic reconstructions -"prediction” of past climates on the basis of the in-

formation stored in the sediments of Lake Baikal.

Another very important result has been obtained by an international
team headed by Dr.D.Edgington from the Center for Great Lakes Studies in
Milwaukee [5]. This group has studied the distribution of radionuclides,
caesium-137 and lead-210, in the uppermost layer of the sediments of Lake
Baikal. After they overcame some difficulties in interpretation which again
followed from the unique properties of Baikal (extremely long residence time
of fine suspended solids in its water body), they found the rates of Baikal
sediments accumulation. These rates vary between 20 cm per 1000 years (and
even less) in Northern Baikal, and 120 cm per 1000 years nearby Selenga

delta.

Interesting discoveries have been made in the field of biology.
Due to the support of the National Geographic Society, and and of the
National Geographic magazine, American scientists took part in surveys of
the deepest waters of Baikal with manned deep-water submersibles "Pisces”
operated by Russian Academy of Sciences. Joint expeditions discovered rich
biological communities - sponges and bacterial mats - on the bottom where a

warm underwater spring is seeping through the sediments (2,5].

Dr. B.Stewart and Mr.P.Sassic from the Sea World Research Institute in
San Diego together with a group of Russian wildlife biologists headed by

Dr.E.Petrov captured four Baikal seals and glued radio-transmitters to their



fur in August of 1990. Till spring of 1991, these transmitters reported many
thousand times to San Diego the geographic coordinates of these seals, and
the depth and duration of their dives (Fig.6,7; [7]).In this way, valuable
information has been obtained on the behaviour of Baikal seals which are a
very important part of the ecosystem of the lake - their total number is

some 80,000, and they occupy the highest position in the food web.

A group headed by Dr.Terry Bidleman from the University of South
Carolina measured the content of pesticides in the waters of Lake Baikal.
This content was found to be very small, close to that typical of the Arctic
Ocean [8]. However small, elevated concentrations of DDT in tissues of
baikalian aquatic animals call for searchvof past (this pesticide has been
forbidden in Russia a few years ago), or even existing (illegal) sources of

DDT. The group is coming to Baikal again in September of 1993.

Very accurate measurements of major and minor element concentrations in
Lake Baikal have been done by an international team [9]. It was found that
major ions, like sodium, potassium, magnesium, calcium, sulphate, chloride,
bicarbonate are distributed in waters of Lake Baikal very evenly, their con-
centrations are the same at all depths over all the pelagial (Fig.8). This is
an important finding because it means that some earlier reports on increased
concentrations of major ions, like sulphate, which were claimed to be caused
by pollution, have been erroneous due to the use of bad methods. The same
paper presents convincing evidence on the very low concentrations of heavy

metals.

Hence, contamination of Baikal waters with potentially toxic substances
is small, orders of magnitude smaller than that demanded by international

drinking water standards, supporting our belief that the lake may be used as



a source of high—quality bottled drinking water. We have already prepared
pilot lots of bottled deép Baikal water in plastic bottles. This water has
an excellent taste and can be stored for a long time, like other best
drinking mineral waters. Large-scale production of bottled drinking water
will help to protect Lake Baikal, because it is harmless to the lake and
gives good jobs to people living on its shore as an alternative to polluting

industries. The project is now considered by decision makers.

The most ambicious, long-term and expensive program which is now
fulfilled by American, Japanese, and Russian scientists on Lake Baikal is
studies of Baikal sediments according to the cover project of Global Change
[10]. The reason for this is the unique age and geographic position of Bai-
kal. Detailed reconstruction of paleoclimates of Central Eurasia are
absolutely necessary for verification of global climate models. Baikal
sediments are the only existing continuous record of paleoclimates of this
region for a period of many million years, from Miocene through Pliocene and
Pleistocene to Holocene. Up to this date, recorded are many thousand
kilometers of single-channel and multi-channel seismic profiles which have
proven for the first time that maximum thickness of Baikal sediments is 7.5
kilometers (it is interesting to note that the thickness of the sediments of

the Great Lakes of America is only 10 meters).

Of special interest are events in Eurasia which happened. in Pleisto-
cene. During this time (from 1.7 to 0.01 million years ago) the Northern
hemisphere was many times subjected to glaciation and deglaciation. All the
great Siberian rivers were barred by ice sheets, so that their flow was
directed to the west, to Aral-Caspian-Black-Mediterranean seas [11]. This
fact gives a good explanation for the close relationship of aquatic faunas

of Siberia and Europe. As for the Global Change program, it is most impor-



tant that even during maximum glaciations Baikal was never ploughed out by
ice sheets, like it happened with the majority of the lakes of the Northern
hemisphere, and its sediments accumulated uninterruptedly during all the Ice
Age. Their thorough interdisciplinary studies will help to reconstruct the
climates and the environments of the Ice Age of Northern Asia - no detailled

and convincing reconstructions of this kind are available at present.

During the last three years, joint expeditions yielded many tube cores
of Baikal sediments penetrating them to a depth of 2-10 meters. These
cores are studied in America, Japan and Russia, and in other countries in
order to obtain detailed paleolimnological and paleoclimatic reconstructions

of Holocene and Late Pleistocene.

Fig.9 shows the results of joint studies of a core taken in the middle
of Northern Baikal (12]. The core contains two distinct layers, each of them
approximately 2 meters long, the upper consisting of diatomaceous silt, the
g1ower one - of dense clay. Radiocarbon dates revealed that the sediments of
the core were accumulated during Holocene. The problem which interested us
was whether the absence of diatom frustules in the lower layer of the core
is due to their dilution by terrigeneous material, or was rather due to the
absence of diatoms in the water body during the time of sediment accumula-
tion - the latter conclusion would mean that Baikal underwent a dramatic
ecological change some 8,000 years ago. Thorough investigation by means of
‘scanning electron microscopy and other methods confirmed that this latter
conclusion is the correct alternative. We believe that the absence of dia-
vtoms was due to the very high turbidity of Baikal waters caused by huge
masses of terrigeneous material delivered by melting mountain glaciers. It

is seen even from these first data that the signals of paleoclimates recor-

ded in Baikal sediments are very strong.



The next difficult stage of the project is to drill the sediments
of Baikal in order to pehetrate into them to a few hundred meters. In
winter of 1993, first cores of this type have been successfully obtained,
in spite of the numerous technical, logistic and financial difficulties.
The lenghts of each of the first two cores obtained are some 100 meters
suggesting that they will give paleoclimatic information for a period of a
few hundred thousand years before present. Drilling was performed by a
special rig mounted on a barge which was frozen into ice. Hence, it was
unnecessary to solve the usual problem of marine drilling which is
continuous positioning of the ship with the drilling rig by means of a
sophisticated navigation system - ice holded the barge firmly fixed during
more than two months. This approach makes the drilling project extremely

cost-efficient.

A large topic which I can only briefly mention here is the use of the
method of molecular clock - studies of the evolution of the sequences of
DNAs - in order to find out the dates of branching of endemic Baikal spe-
cies [13]. We believe that comparison of these dates with the dates of
the dramatic changes of the ecological system of Lake Baikal found by
methods of geology will shed new light on the problem of biological
speciation. Many scientists of united by BICER are going to work in this
field. Molecular biology will also help us to obtain a quantitative
understanding of the bio-diversity of the ecological system of Baikal which

is the basis of the stability of this system.

To conclude this section, I must say that basic knowledge of the
ecological system of Lake Baikal now increases much faster due to

international cooperation, and that this knowledge has already helped to



give valuable recommendations to decision makers, although we are still too
far from sufficient understanding which would give us the possibility of
reliable predictions. Therefore, joint efforts will be continued.

As I mentioned before, a very important task put by the UNESCO
mission was to draft a law on Lake Baikal consistent with the intention to
nominate it a World Heritage site. Acceptance of such a law would give
Baikal legal protection, would officially confirm its unique value compared
to that of other water bodies. After two years of work of many specialists,
a draft of this law is now under consideration by the Supreme Soviet of the
Russian Federation. Nobody doubts any more that this law is necessary.

Hopefully, it will be accepted in 1993.

The draft contains a list of the values of Baikal which will be
protected by the law. Firstly, it is the unique ecological system of the
lake which maintains the high purity of its waters. Secondly, it is the
atmosphere above the lake. Thirdly, these are the beautiful landscapes
adjacent to the water body of Lake Baikal which are considered to be of
unique aesthetic value. Finally, it is the natural resources of Lake Baikal

like its water, fishes, and game.

According to the draft, the territory around Baikal is divided into
three zones - the "core”, i.e., Baikal and the surrounding landscapes, and
protected areas - reserves, national parks, etc., which already exist; the
"buffer zone", i.e., the catchment basin of the lake; the "zone of
influence”, a 200 km area to the west of Baikal, where large sources of
industrial pollution may affect Baikal due to aerial transfer of toxic

compounds.

The draft stipulates different rules and mechanisms of environment



protection in the three zones mentioned. As for the buffer zone, it will
follow the conception of sustainable development. The law will not demand
too strict limitations of economic activities. It is expected that rapid
progress will be achieved due to introduction of the best existing
technologies. To evaluate the efficiency of the introduction of such
technologies, all plants will have to present "ecological passportsfdﬁ
describing their processes, and containing reviews of technologies used in

Russia and in other countries. On the basis of "ecological passports”, re-

gional plans of industrial and social development will be elaborated.

The law will contain a list of chemicals which are not allowed to
discharge with waste waters. These are, fbr example, chloroorganic toxicants
which are accumulated in food webs; insecticides and herbicides;
non-biodegradable detergents, and other man—made pollutants which did not
exist before industrial revolution. As for the natural toxic substances,
like heavy metals, it is only allowed to discharge them in the same total
quantities as those taken from water supplies. Rapidly bio-degradable
toxicants will be allowed to discharge in quantities typical of the best
available technologies on the condition that their concentrations are within
the limits demanded by general environment protection regulations. Finally,

the input of nutrients will be monitored and limited.

Special attention is given to biological pollution. The law will forbid

introduction of any alien species.

The law limits the use of biological resources, like endemic Baikal
whitefish omul, and Baikal seals, and demands regular monitoring of these
populations.It also describes the principles of "chemical” moinitoring, and

of the financing of this activity.



According to the draft, Supreme Soviet of Russia will every year
provide a special budget for Baikal protection. This budget will be used to
form the Ecological Baikal Foundation operated by the Baikal Commission. The
latter will be appointed by President of Russia. Its members will be two
persons proposed by the Buryat Republic, two people proposed by administra-
tion of the Irkutsk district, two people proposed by administration of the
Chita district, and two people proposed by the government of Russia. The
task of the Baikal Commission will be to inform legal powers, like President
of Russia, the central and local governments, and the community on the state
of the ecological system of Lake Baikal. The Commission will have a right to
create scientific and technical advisory boards, among them boards which
will select scientific projects. Within the limits of its rights stipulated
by its Charter, it will coordinate the the policies of the central and local

governments, and environment protection agencies.

These are the main requirements of the Baikal law. The document has
been considered and improved by international experts under the supervision
of the Environment Protection Ministry of Germany. It was drafted as a
"framework—type" law which will serve as a basis for the development of many
special and local rules and ordonances, like rules of land use, rules of
forest use, rules of transportation by ships, rules of tourism, etc. Legal
aspects of Baikal protection will be an important topic of international

cooperation in the nearest future.

Evidently, the ideas of the draft of the law of Russia on Lake Baikal
are based on earlier scientific knowledge of the ecological system of Bai-
kal, and on international environment protection practice. One could argue

that it will be extremely difficult to succeed in implementation of the Bai-



kal Law under the existing conditions of political chaos in Russia. Howe-
ver,we must not forget that chaos is a necessary pre-requisite of major
structural rearrangements, and a state when ideas and efforts of even a
single man may be easilygintroduced into social practice. Let us hope that

[y

these will be good ideas, and fruitful efforts.
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INTERNATIONAL PROJECTS
ON LAKE BAIKAL, 1990

1. Dr. K.Crane, Lamont-Doherty Geological Observatory,
Palisades, N.Y., USA

Dr. V.A.Golubev, Institute of the Earth’s Crust, Siberian
Division of the USSR Academy of Sciences, Irkutsk, USSR

Dr. V.A.Fialkov, "Limnological Institute, Siberian Division
of the USSR Academy of Sciences, Irkutsk, USSR

Dr. A.M.Sagalevich, Institute of Oceanology, USSR Academy of
Sciences, Moscow, USSR

Mr. E.Kristof, National Geographic Magazine, Washington,
USA
Prof .M.I.Kuzmin, Institute of Geochemistry, Siberian

Division of the USSR Academy of Sciences, Irkutsk, USSR

Data collected during many years of studies of Lake Baikal
by the Institute of the Earth's Crust (Irkutsk) indicated that
there are a few regions in it where heat flux is much greater
than average. In 1978, V.Golubev from the Institute of the
Earth’s Crust located a warm vent (source of warm underground
water) on the bottom of Lake Baikal, in its northern part,
opposite Frolikha Bay, by means of numerous measurements of the
temperature of near-bottom waters. In a Jjoint Soviet-American
expedition of 1990 co-sponsored by National Geographic, Dr.
K.Crane (Lamon-Doherty Geological Observatory) confirmed the
existence of this hot vent. By wusing the Magellan navigation
system, the position of this vent was localized with an accuracy
of ¥ 30 m. A 30 x 100 m area around the vent was filmed by means
of a remote-operated still camera. The site was further studied

by "Pisces" manned deep-water submarines belonging to the
Institute of Oceanology (Moscow). Direct observation, filming
and sampling was performed. The site has a very high
concentration of sponges, crustaceans, and other

animals.Microbial films cover the bottom as white fibrous
patches. Chemical and biological studies are in progress.
2. Prof. C.Goldman, Univefsity of California, Davis, USA

- Prof. L.A.Levin, Institute of Biophysics, Siberian Division
of the USSR Academy of Sciences, Krasnoyarsk, USSR



2.
Dr. M.N.Shimaraev, Limnological Institute, Siberian Division
of the USSR Academy of Sciences, Irkutsk, USSR

Dr. O.A.Timoshkin, Limnological Institute, Siberian Division
of the USSR Academy of Sciences, Irkutsk, USSR

Prof. O.M.Kozhova, Institute of Biology, Irkutsk University,
USSR

Prof. C.Goldman'’s group (8 people from USA) participated in
four expeditions on Lake Baikal in 1990. During the first
expedition he, Prof. L.Levin (Krasnoyarsk), Dr. M.Shimaraev
(Irkutsk), and Prof. O.Kozhova (Irkutsk) studied the 1link
between phytoplankton blooms in Lake Baikal and the upwelling of
nutrient-rich deep water during spring homothermy. Primary
production in Lake Baikal, 1like that of other great lakes,
depends to a great extent on the delivery of regenerated
nutrients (phosphorus, nitrogen) from the bottom during mixing
episodes. Soviet scientists wused equipment developed in
Krasnoyarsk for continuous measurements of chlorophyll, while
Goldman’s group studied primary production using isotope
technology. At the same time, the species composition of
phytoplankton was determined, and hydrophysical and
hydrooptical parameters were measured. The results will be
published as a joint paper.

The second expedition studied Macrohectopus, a pelagic
crustacean approximately 10-40 mm long, which is the major food
for adult Baikal fishes and plays the same role as krill in the
Antarctic Ocean. Macrohectopus is endemic to Lake Baikal. It
evolved from an unknown bottom crustacean millions of years ago
and elaborated remarkable adaptations to life in deep waters.
Crustaceans with similar features, but of quite different origin
mysids are present in American Jlakes.An analysis of the
mechanisms which resulted in morphological and functional
convergence between these two <crustaceans will be conducted
cooperatively by Soviet and American scientists.

Using the "Mini-Rover" ROV, a remote-operated filming and
sampling apparatus owned by the University of California, Soviet
and American  scientists  have successfully studied the
distribution of bottom animals and plants on steep slopes at
depths below 40 meters. These areas could not be reached by
scuba divers or sampled by dredges or corers. The very rich
habitats of the steep slopes make a large contribution to the

turnover of nutrients and energy in the ecological system of
Lake Baikal.



3.

Prof. C.Goldman also visited Frolikha Bay and took part 1in

a Pisces dive. He will continue joint studies of Lake Baikal

with Soviet scientists. In this research, Lake Tahoe

(California), which has been studied for many years by his
group, will be used as a "model" for the much larger Baikal.

3. Dr., J.Janssen,'Ms. A.Wang, Loyola University, Chicago, USA

Dr. V.G.Sideleva, Limnological Institute, Siberian Division
of the USSR Academy of Sciences, Irkutsk, USSR

This joint ichthyological group continued physiological
studies of Baikal sculpins. These fish have a sophisticated
seismosensory system which performs analysis of mechanical
oscillations of water. This helps them to hunt for prey and

escape predators, and plays a part in mating rituals. Their
research is also concerned with the ultrastructure of sculpin’s
eyes.The deep-water species have an unusual retina which

probably increases their sensitivity to weak 1light. Quite
unexpecttedly, these adaptations happened to be very similar to

those found in Antarctic fishes which are evolutionarily
distant. As in the evolution of "pelagic" features of
Nacrohectopus, the evolution of the eyes of some Baikalian
sculpins raises the question: what are the selective forces

leading to convergent evolution? The results of these studies
will be published as a few joint scientific papers. The studies
will be continued in the Antarctic, where the group hopes to
work together at a USA field station.

4. Dr. P.Reinthal, New York Museum of Natural History, USA

Dr. V.G.Sideleva, Dr. S.Ya.Slobodyanuk, Limnological
Institute, Siberian Division of the USSR Academy of Sciences,
Irkutsk, USSR

Dr. P.Reinthal, an ichthyologist, was invited by the
National Geographic as an wunder-water photographer. He made
still photographs using scuba equipment at many sites around
Baikal. Having studied intraspecies diversity of endemic Cichlid
fishes in African Lakes Tanganyika and Malawi, he and Soviet
colleagues have started a similar study with sculpins 1in Lake

Baikal. He has given the Limnological Institute computer
programs for morphometric analysis. Dr. S.Slobodyanuk and his
colleagues have recently started a long-term project

investigating the evolutionof macromolecules (nucleic acids and

proteins) of Baikalian sculpins. Dr. P.Reinthal will participate
in these studies.



4,
5. Dr. S.Pomponi, Harbor Branch Oceancgraphic Institution, USA

Prof. V.A.Stonik, Pacific Institute of Bioorganic Chemistry,
Far-East Department of the USSR Academy of Sciences,
Vladivostok, USSR‘

Dr. V.V.Parfenova, Limnological Institute, Siberian Division
of the USSR Academy of Sciences, Irkutsk, USSR

Prof. S.Efremova, Zoological 1Institute, USSR Academy of
Sciences, Leningrad, USSR

Dr. S.Pomponi and her colleague Prof. V.Stonik are studying

biologically active compounds of marine organisms. They are
looking for potential anticancer and antiviral drugs in micro-
and macroorganisms found in seas and oceans. The Joint

expedition to Lake Baikal is the first attempt to assess |its
endemic organisms for the same purpose. Some of the promising
inhabitants of Lake Baikal include endemic sponges which are
very abundant and form under-water "forests" on the stony steep
slopes. Some of the assays were performed on-the-spot, and many
samples, including microorganisms isolated with the help of Dr,.
V.Parfenova from the Limnological Institute were taken for
detailed analysis to the USA and to Vladivostok. The sponges

were studied together with a leading Soviet specialist in this
field Prof. S.Efremova.

6. Prof. D.Williams, University of South Carolina, Columbia, USA

Dr. P.Hearn, United States Geological Survey, Reston, USA
Prof. N.A.Logachov, Institute of the Earth's Crust, Siberian
Division of the USSR Academy of Sciences, Irkutsk, USSR

Prof. M.,I.Kuzmin, Institute of Geochemistry, Siberian
Division of the USSR Academy of Sciences, Irkutsk, USSR

"Prof. L.Zonnenshein, Institute of Oceanology, USSR Academy of
Sciences, Moscow, USSR

Dr. V.A.Fialkov, Dr, E.B.Karabanov, Dr. V.G.Sideleva,
Limnological Institute, Siberian Division of the USSR Academy
of Sciences, Irkutsk, USSR

Prof. D.Williams and Dr. P.Hearn act as coordinators of a
large group of scientists from the United States who are
interested in geological stidues of Lake Baikal. One of the
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goals of these studies which according to the projects proposed,
will involve detailed geophysical, geochemical, paleontological
investigations, and finally drilling ‘of Baikal sediments is
reconstruction of paleoclimates over a time interval of millions
of years on the Asian continent as a component of Global Change
Program. In 1990 the group, working with Soviet colleagues from
many Institutes, performed computer analysis of multichannel
profiling data obtained in 1989 by the Southern Division of the
Institute of Oceanology of the USSR Academy of Sciences;
analyzed cores of Baikal sediments collected in 1989; took 30
new sediment cores; measured a few high resolution
single-channel seismic profiles; and participated in an onland
geological expedition to Tunka valley, a tectonic depression to
the south of Lake Baikal. Dr. E.Callender, Dr. D,Nichols, Dr.
R.Rendig, and Dr. W.Clark of USGS participated in these studies.
Moreover, the group from the University of South Carolina
(A.Leventer, T.Chandler, L.Rhodes) took samples of Baikalian
algae, crustaceans and fishes to find out their relationships of
food webs by means of stable isotope ratios.

7. Dr. D.Hunt, Dr. J.Bowmaker, Queen Mary College, Royal
Society, London, Great Britain

Dr. V.G.Sideleva, Dr. S.Ya.Slobodyanuk, Limnological

Institute, Siberian Division of the USSR Academy of Sciences,
Irkutsk, USSR

This group collected Baikalian sculpins for studies of the
genes of colour vision pigments (opsins). Genomic DNA extracted
from fish tissues was successfully amplified in Irkutsk wusing
oligonucleotide probes brought by Dr. D.Hunt. Dr. J.Bowmaker
took frozen eyes of the fishes back to England to study the
pigments by microspectro-photometry of retina.

8. Dr. G.Boxshall, British Museum of Natural History, London,
Great Britain

Dr. T.Evstigneeva, Limnological Institute, Siberian Division
of the USSR Academy of Sciences, Irkutsk, USSR

The group worked in Bolshie Koty studying the ecology of

Baikalian harpacticides. Dr. G.Boxshall took part in a Pisces
Dive.

9. Prof. P.Denny, Queen Mary College, Royal Society, London,
Great Britain
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Dr. N.E.Votyakova, Limnological Institute, Siberian Division
of the USSR Academy of Sciences, Irkutsk, USSR

The group collected samples of higher aquatic plants and of
their epyphytes at many points in delta of Selenga river for
subsequent analysis of the content of heavy metals., This work
will help to estimate the extent of pollution of Selenga river,
and the efficiency of 1its delta as a natural filter in
preventing heavy metal contamination of Baikal waters.

10. Prof. J.Green, Queen Mary College, Royal Society, London,
Great Britain

Dr. M.Yu.Beckman, Dr. O.A.Timoshkin, N.A.Bondarenko,
L.A.Obolkina, T.Kozlova, Limnological Institute, Siberian
Division of the USSR Academy of Sciences, Irkutsk, USSR

Prof. J.Green is going to study the transfer of carotenoids
along Baikalian food webs starting with phytoplankton and
littoral sponge-supported communities. In 1990 he collected many

species of Baikalian organisms, extracted carotenoids, and
measured their content by means of spectrophotometry. The
results of his preliminary studies were promising, the work

which involves very complicated structural chemistry will be
continued.
11, Prof. H.Wong, University of Hamburg, Hamburg, FRG

Dr. E.B.Karabanov, Limnological Institute, Siberian Division
of the USSR Academy of Sciences, Irkutsk, USSR

Prof. H.Wong with a group of colleagues came to Baikal to
retrieve two sediment traps which he moored one above the other

at the deepest point of the lake one year ago. Preliminary
inspection of the contents of the 24 containers (they were
changed automatically every month) indicated that maximum

sedimentation takes place in winter. Prof. H.Wong also discussed
a joint paper on the results of single-channel seismic profiling
of Baikal sediments in 1989 with Dr. V.G.Nikolaev (Geological
Institute, Moscow), Prof. V.Mats (Polytechnical Indtitute,
Irkutsk), and Dr. V.A.Fialkov (Limnological Institute, Irkutsk).
The seismic profiles were augmented with analysis of dredge
samples. Prof. H.Wong also took part in a Pisces dive near
Ushkani Island.
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12. Dr. C.Pilskaln, Monterey Bay Aquarium Research Institute,
USA

Dr. V.Asper, University of South Mississippi, USA

Dr.E.B.Karabanov, Limnological Institute, Siberian Division
of the USSR Academy of Sciences, Irkutsk, USSR

American scientists brought sophisticated moored
photographic equipment and sediment traps to study '"marine
snow", bottom~oriented flux of ©particles of different origin
(fecal pellets of zooplankton, mucous flakes supporting

aggregates of diatom algae and bacteria, etc.). This flux plays
an important role in fast transfer of nutrients and pollutants
to the bottom and has not been studied quantitatively on Lake
Baikal before. Soviet scientists will study the content of
sediment traps by means of scanning electron microscopy.

13, Prof., Pu Peimin, Nanjing Institute of Geography and
Limnology, Nanjing, People’s Republic of China

Dr. V.I.Verbolov, Limnological Institute, Siberian Division
of the USSR Academy of Sciences, Irkutsk, USSR

The group from China consisted of five scientists headed by
Prof. Pu Peimin and fulfilled a very thorough sampling program
in Selenga delta and adjacent shallow-water regions of Lake
Baikal, With Soviet colleagues they'took many samples of bottom
sediments and higher pIants for the analysis of heavy metals.
They also studied the currents, the distribution of temperatures
and suspended particles, and measured meteorological parameters
as part of a program aimed at better understanding the role of
Selenga delta which filters 50% of water coming into the lake.

14, Dr. D.Lee, P.Oster, National Oceanic and Atmospheric
Administration, National Undersea Research Center at the
University of Connecticut, USA

Dr. V.A.Fialkov, V.Chernykh, Limnological Institute,

Siberian Division of the USSR Academy of Sciences, Irkutsk,

USSR

Dr., D.Lee and Mr, P.Oster conducted a site review of
lake-side operations and facilities in anticipation of

supporting future research projects in Lake Baikal requiring the
use of remote operated vehicles and manned submersibles. The
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National Undersea Research Center at the University of
Connecticut supports comparative {n 8{tu research in several
lakes including the Lavrentian Great Lakes, Lake Victoria, Lake

Yellowstone, and Lake Kinneret,

15. Prof. B.Goddeeris, Dr. K.Martens, Royal Belgian Institute of
Natural Sciences, Brussels, Belgium

Prof. A.A.Linevich, Dr. G.F.Mazepova, Dr. E.B.Karabanov, Dr.
E.V.Likhoshway, Limnological Institute, Siberian Division of
the USSR Academy of Sciences, Irkutsk, USSR

Belgian scientists conducted preliminary studies 1in Lake
Baikal and tested special sampling equipment for quantitative
study of the ecology of animals living in the upper layer of
Baikal sediments. Of particular interest to them are ostracods
and chironomides. They took sediment samples from 10 stations at
Posolskaya Bank, and opposite Selenga delta back to Belgium for
thorough biological analysis. Complementary sedimentological

analyses will be done in Irkutsk. They also discussed a
long-term joint project "Ecology of Benthos of Lake Baikal"
which will involve systematic, ecological, biochemical, and

electron microscopic studies of benthic animals of Lake Baikal.
The project is supported by the Belgian government.

16, Dr. B.Stewart, Dr. P.Sassic, Sea World Research Institute,
San Diego, USA

Dr. E.A.Petrov, Limnological Institute, Siberian Division of
the USSR Academy of Sciences, Irkutsk, USSR

The joint expedition captured four Baikal seals and glued
radio transmitters to their fur. The transmitters will report
via satellites the coordinates of animals and data on their
diving behavior. This evidence 1is of great “importance for
understanding of the way of life of Baikal seals. The population
is the only one in the world which lives in fresh water.

17. Prof. F.Hindak, Botanical Institute, Academy of Sciences,
Bratislava, Czechoslovakia

Dr. V.V.Drucker, N,E.Guselnikova, Limnological Institute,
Irkutsk, USSR

Prof. F.Hindak has already enjoyed good contacts with
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algologists of Irkutsk for a few years. He came to Baikal in
1990 to investigate the diversity of green and blue-green algae.
His participation in listing of Baikalian algae 1is of great
importance because he is one of the leading scientists of the
world studying the systematics of these groups.

18. Prof. B.V.Timms, Avondale College, Australia

Prof. N.N.Smirnov, Institute of Animals Morphology, Academy
of Sciences, Moscow, USSR

Dr, O.A.Timoshkin, Limnological Institute, Irkutsk, USSR

Prof. B.Timms came to Baikal due to his 1interest 1in
systematics of crustaceans. Together with his Soviet colleagues,
he prepared a collection and took it to Australia. He shared his
technology for staining microcrustaceans.

19. Prof. L.Muskateni, University of California, USA
Dr. T.Berman, Kinneret Limnological Institute, Israel

Dr. N.Latyshev, Institute of Marine Biology, Vladivostok,
USSR

V.Chernykh, 0.Glyzina, Limnological Institute, Irkutsk, USSR

The group has studied the production of Baikalian sponges
and their symbiont organisms. Spectra of pigment extracts of
shallow~water Baikalian sponges showed that their symbiont are
not chlorella green algae, as was believed before. One more task
was to investigate lipids by means of chromato-mass-spectrometry
and analysis of the stable isotopes ratio 13C/12C in order to
find out the position of sponges in Baikalian littoral food
webs. Of special interest is whether the symbiont algae are
obligate or facultative symbionts. Samples collected and
prepared in Irkutsk have been, delivered to USA for the analysis
of DNA in sponge and symbiont cells by means of cell-sorter
technology to answer this question., Sponges are the dominant
organisms of the stony underwater slopes in Lake Baikal and give
a great, although not quantitatively estimated contribution to
total production of the lake.

20, Dr. M.Leermakers, Flamand University, Belgium

Dr. Yu.S.Kusner, Limnological Institute, Irkutsk
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Dr. M.Leermakers conducted preliminary research in Lake
Baikal. Next year she will study the content of different forms

of mercury in Baikal water and sediments using gdas
chromatography to isolate methyl-mercury and other volatile
species, and a highly sensitive spectrometer as a detector. The

project has been supported by Belgian government. She will also
study the cycling of nutrients.

21, Prof. I.Zerbst, Institute of Animal Physiology, German
Democratic Republic

Dr. L.Snimshchikova, Limnological Institute, Irkutsk, USSR

Prof. I.Zerbst collected live annelids (worms), inhabitants
of Baikal sediments, for microanalysis of the osmotic pressure
and to determine the ionic composition of their body fluids.
Some annelids have been found to regulate their body fluids
osmotic pressure in an unusual way by supporting a high
concentration of carboxylic acids, rather than inorganic anions.
The majority of collected Baikalian animals arrived in Germany
alive, and their fluids osmotic pressure was found to be very
low. This project may give valuable information on the evolution
of the system of trans-membrane ionic transfer.

22, Prof. M.Reuter, Abo-Academy University, Turku, Finland

Prof., A.Franzen, Swedish Museum of Natural History,
Stockholm, Sweden

Prof. Yu.Mamkaev, Zoological Institute, Academy of Sciences,
Leningrad, USSR

1

Dr. O.A.Timoshkin, Limnological Institute, Irkutsk, USSR

The goal of this expedition was to collect endemic
Baikalian flatworms and study their neural system by means of
histological, immuno-electron-microscopic and other methods.
Some of the animals were delivered to Finland alive. Flatworms
are one of the most primitive groups of animals. Studies of
their neural system is of great importance for understanding of
the origin of this system in the course of evolution and for
elucidation of phylogenetic relationships within the group which
includes dangerous parasites.

23. Prof.’ D.Edgington, Center for Great Lakes .Studies,
Milwaukee, USA
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Dr. Yu.S.Kusner, Limnological Institute, Irkutsk, USSR

Dr. V.Pampura, Institute of Geochemistry, Irkutsk, USSR

Dr. D.Edgington with a group of American scientists and
Earthwatch volunteers came to Baikal for the second , time. He,
together with Soviet colleagues, has recently prepared for
publication a very important paper which gives the first direct
estimates of the rates of the accumulation of sediments in Lake
Baikal. This rate varies between 0 and 1.2 mm per year; the most
typical value is 0.2 mm per year on deep-water f}gy bottomszlahe
estimates were based on the measured content of Cs and
in the upper centimeters of Baikal sediment cores taken in 1988.
Unexpectedly, thorough theoretical consideration of the data
also gave an estimate of the time of residence of small clay
particles in the water column which was found to be equal to
approximately 10 years. In 1990, the group took more sediment
cores, and concentrated radionuclides of large samples of Baikal
water by co-precipitation in order to obtain more information on
their cycling in the lake. Quantitative studies of this type are
of extreme importance for understanding the behavior of Baikal
ecological system as a whole.

24. Prof. R.Jaenicke, M.Kremer, Institute of Meteorology, Meinz,
Federal Republic of Germany

Prof. K.P.Kutsenogy, Institute of Chemical Kinetics and
Combustion, Siberian Division of the USSR Academy of
Sciences, Novosibirsk, USSR

Pr., L.M.Galkin, Dr. V.K.Agruchintsev, Dr. T.V.Khodzher,
Limnological Institute, Irkutsk, USSR

The group has started a detailed investigation of aerosols
above Lake Baikal using sophisticated equipment of "~different
kinds belonging to both parties, and the expertise of Soviet
scientists in mathematical modelling of atmospheric pollutants
transfer. One of the interesting findings 1is that the size

distribution of particles of Baikalian aerosols changes
dramatically over a period of 24 hours. The group has
successfully applied micro-column liquid chromatography

(Milichrom HPLC instrument developed in the Siberian Division of
the USSR Academy of Sciences) for microanalysis of the major
anions of aerosol fractions.

These studies will be continued for two purposes, the first
of them - basic knowledge, the second - identification of
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distant sources of pollution of Lake Baikal.

25. Prof. K.Rahn, High School of Oceanography, Phode Island, USA

Prof. K.P.Kutsenogy, Institute of Chemical Kinetics and
Combustion, Novosibirsk, USSR

This group collected April 1990 samples of air-borne solid
particles in the atmosphere of Lake Baikal for neutron
activation analyses in USA. The data on the content of heavy
metals and other tracers may help identify sources of pollution
which are 1000 kilometers away. They are very important for
modelling the processes of aerial transfer of pollutants. The
studies will be continued on a long-term basis.

26. P.Maatela, P.Mikkelson, University of Jyvaskyla, Finland

Dr. E.B.Karabanov, Limnological Institute, Irkutsk, USSR

Finnish scientists have been sent by Prof. Ya.Paassivirta
to continue measurements of the <content of chlorolignin in
bottom sediments near the Baikalsk pulp and paper plant.

During 1990 other joint investigatiohs between Soviet
scientists and scientists of other countries were successfully
continued, although they did not come with expeditions. One of
the most important of these studies was that which Limnological
Institute runs together with Prof. A.Osterhaus from the
Netherlands - it is a molecular biological study of the viruses
which caused epizootics of seals of Baikal and Western Europe.,
The Baikalian virus has been found to be similar, but somewhat
different from that which attacked the seals of Western Europe;
it was found to be very close to virus of canine distemper.

One more important international event was the visit ({in
the end of May) of a delegation of UNESCO headed by Dr. Bernd
von Droste. Prof. M.Tilzer from FRG and Prof. C.Goldman from USA
were participants of this mission. The delegation came to give
advice on the inclusion of Baikal into the World Heritage List,
This proposal agreed in principle with the government of Russia
has been enthusiastically supported by the delegation. UNESCO
experts emphasized the necessity to establish an International
Institute on Lake Baikal in order to base protection of this
unique lake on expertise of leading scientists of all countries.
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Speaking about Baikal expeditions of 1990, it is necessary

to mention also the outstanding contribution of the National
Geographic Society of USA who co-sponsored the visits of many
American scientists, brought many tons of equipment, and made
thousands of still photographs. The leader of the National
Geographic team was Emory Kristof, staff photographer. The
events will be described by Don Belt, staff writer. Bill
Curtsinger and Peter Reinthal made important contributions as
under-water photographers. Pete Petrone took care of many
things, among them transportation of heavy equipment from
Washington to Irkutsk and back. Information on lL,ake Baikal will
be delivered by National Geographic to 40 millions of its
readers and is very important to attract attention of public, of
scientists, and of politicians. Many of the findings of 13890
would be impossible without two Pisces deep-water submersibles

kindly provided and operated by Institute of Oceanology of the
USSR Academy of Sciences.

M.Grachev

Limnological Institute
of the Siberian Division
of the USSR Academy

of Sciences, Irkutsk



OTHET © HAY-HO-OFTAHHUIAUMORHOW AEATEABHOCTH
BAUKANRCECIO MEXAOYHAPOAHCIO UEHTPA
SO NOTHHAECHMK HCCﬂEﬂOBGHHH 3A 1991 'Ca

dearene~ocTe BaMHaneCROIO  MEXAQUHEDOAMOID  UWEHTP& 3OS0

HECHHK HMCCAeAGEaHMM , OgtikiateHOs OTHPLITEE HOTADOING  COCToOSA0CE

DIO12.90 ray EFADHAGR HECHOMARHO ACMEHTOE. [(IPUGATAKEHA GprakNsisSaup

OHHAa®A pa&oTa no ﬂpHBﬂéHEHHW H o pagoraM UeHdTpa y-erni pazdHsix CToOar.
Hameonee sHaYMTeNeHalM #TQrOM CTANAC npﬁeneHEHHe SPIOHCHEI  JHeHhb ,
COZAaSUMR Saﬁﬁanbcmgm accourauiik “Japanese Association for Beaikal
Interhational'Program“ (JAFPIBR), & kOTOpPpAQF QE&wegHHHMGCE 6onee 30
gHwaebcmTEToa M MHCTUTYTOE SnoHw. NoATESPXAEHO 1 &FKE COrAAWEHWe
0  EHEeCEeHK QCTaEHDFO'ESHDCE g BMU3M opranmsaumigst CllA, Beaneridd,
BenuroeprtTariik 1 JnoHie. FagaoTa BEMU3SH i erc pacwrperdue ycaox=a-—
STCA HECTABMALHOCTRH MOMITHHECHOM CHTYRWLML B.CTDaHE M OTCYTCTEMEM
AP aHTHE AaNLHERWEN §LHaHCoEaM oggaepxrit Co CTapoHL FPocci,

Hay-ras QESTenbéGCTb deHTpa ocyWwecoTEARMAaCE Mo Tpes OporpamM—
rAAM 4 OELeAMHABUIY PRO DABHOGEDASHWY MPOSrTDE. MWHOUTRaHHWEe g-aCcT-
Hitkibi OGAUSAKN PRAHTA A5 EeTOAHEHMSA Pa&oT Ha Barizane QT CEokd Ha-
UHOHaNeHbIA AreHITE . FOCCHPMICHME YHaCTrHiEK  UHAHCHMPCEIMMC e 2 GRg-
¥eTta CHeHporor-o aTaeasrns FAH o apyrid 1o TeHRMHOE . HesTp nogaep-
HAEA A ELMOAHEHKHE ITHX MDOCSKTOE, EBELBCTYUYMME FaF TFaDaHT aaMeHMCTDA -
THEHOTIG 1 TEXHMYeCHGOrO obeche-dedHid.

B 1991 ropy U=kTp FQCETHAO  A4N0R3  EeiNGAHEHHR NPOeHTOE 108
HHOC TRPaHHWY  YHEHLIN 4 MpoESgeHo 17 MexayHapoarsid 2rcheakiyuil. Hawmso-
NEe ANHMTENLHLIE M SH&HMTEMNeHLIE PDaEOTw npéaaaunuca & paMEax mpor-
pamMre: "TeoaorvHecHas  HOTORHMS M FAOBANLHLE HSMS8HEHMA NPHPoAHOR

~

Cp&adei 1 HAHMMATA Ha MpHMEDRE 038Ja DarHast M apyrvi:s . preToesix o3ep
Feipat .

Hioxe anEEQEHm NMpeadEapHTeNeHbE PE3YUNLTRTh MEXIYHapoAaHelX
HMECARA0EANKET Ha o2.FBafkan 8 1991 rogy, Crwkcor «x mwcnoardrTenedi, a
TAKKE BHOHAHAOrpAadtHa MYGAHiHaWie, noaroToBAEHHLR Ha aze UenTtpe B
1991 rr.; MPHAOKEHL OTTHOHKM EAXKHSFWFX OYSAkME&UMM. ‘

AFOFPAMMA "Tecaori-ecHasn HMCTORWMS M CA0GadeHue
HM3IMEHEHSA MPHPOUdHON CpEAbl M KAMMATa Ha ﬁpmmepe
caepa Bafkan v Apyri pHeTOERN OSep mmpa’
NpoerTt: ManeoanMHONOrMS D3epa bBankan

N.¥epr, 3.KanneHgep, JaUMOHANEHASR Teonarv-Hecrasn
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cngmaé, Pecron, Brpruvwea, CHllA;
C. Fonman, C.¥aprep, 4.Hwonec, P.Penardrc, f.Xat-HwHcoH,
QraengHie mMOpCcHOM Creoaoreii ATaadTHEM HauwkorsanwHkor reo-
norv-HecrHoM cagkée Chld, Byac Xoyn, CUA.
dx.Bpcaa, Byac—-Xoyncre® MECTHTYT oreaHorpadiiv, Byac—-Hoy.,
ClllAg '
INiHedecor, K.O0-Tyn, Oragensriie MopCcHof reaacrvi TLiioro oeea-
rHa, Memno Tapr, ClllA;
OxoFhkr,, Ynieapocurer Pog—-ArineHga, CUA:
CoMncrans, HoccneacearennCHidt HCTHTYT MonTepedt Ball Axea-
pHgH,.ﬁaCHQHH I'poys, CUAj
A.dentox, Brpo MUHEpantbHe pecypcos, HadHBeppa, AECTPAMIS
E.FHapadaroe, A.BagapgrHos, J.MpanrHa, L.CTan6oEs fiHMHONOTK —
SECHEM MHCTHTUT Crorpcroro argeanens PAH, MHprygroe;
O.Meo3ar0E, HRCTHTYT reckuimid Cubwipcroro oTaeanedHns FPAH,
MpryTors -
E.CenesHesa, MNaneQHarHMTHAR nasopaTopria BocTo-~o-CHEHpoHIro
HEYHHO~HMCCAEQOEATRNCHOTO MHCTHTYTA Roi0red, FeORMEHKN 13
MHMHEPD AN EHOTO Chiped MriHHOTEPRCTEa reonorik PO, HpryTcok:

S doHerwarin, HAcTHTyT oxeanonorsit PAH, Mocres

enew nNpoexTa  SelAd pogonkeHHe Ha-aTe & 1790 rogy cosmecTt~
Ha pafaTr o HaumosaneHol reonorv-ecrort cawgkbort  CUA  mo uasy-ekeio
oCagHoE Eafirana, CAAEHBIM COGLITHEM HOTOD  AQAKHO CTaTe B
19921973 rr. aypeHre OCAA0HHIN TONAWH Ha AgekHy RECHOAsMHKMKR Ca —
TEH METPOE CO Abad 03EpRa ANS MOAYHUEHWS MNMAaNenHMHOAOTHSHEC MY W &
LHAOFMHMATHSECHMY PERGHCTPRURUMI B paMK&X HAUWMOH&ARHGE Mporpam
HBY-EHINA T Ao6ansHul HW3MEHEHMH HAMMATA H MpsDoagHoRn cpeast. B ga -
noAHEHE B 520 KM OpoRHAe BLICOHORASRRWAKWUE T CEMIMONpOoOdHMIpoEa—
HWA, foayHeHHe B 1990 roagy, 6Gsi1o npofigedo swe 2000 KM Takky npo-
FHASN, © CAYEHHON MNPOHMEHAGEEHIS B 0Caaos J0-50 M ¢ paspewa — HWeM
0,8 ™. Ha 20 crTanyms: i1 ESSATH APO6el 4OHHLIK OCaAgKOE TPYEKAMK
pPasHe HOHCTRYHUHE H rpefidepom. MecTta oT6opa npbﬁ ERGHPpa — MiCe
A0 A3HHM aHAMM32 CeNCMEYECHHX MNpoduael, & He BCOenyw, Kak 3ITOo
ABNANGCE paHbWie, W MOToMYy HCCARAOEAHWE MPO6 MO3E8OMHAT &ganb 06
YCAOEWAK OC3AHOHAKOMMABHMA HA THIHYHEIX YHACTHAX IHAYMTeNbROM nao-—

waar. KpomMe Toro, AoaAy-HeHs AaHHLE CerCMONPOPHMAMPOEIHMSR ewe C ag-



HOM aHYCTH-eCHON CHCTeMOM, "MpocEe-rEanyelrt’ ccagor Ha raysémHy ao
Z00 M c paspewenHerM -2 M. Bce pa6OTe CONPOEOXKAAAMCE TOHHOM NPk~
ERABHOM H reorpadr-HecriiM RKOOpAHHATAM MO CMNYTHHMEDJEON HABMI& — UHoH-
O crcTeMe c HacToTrol 12 cew. Ha Sopry HMC "RBepewarvw" Seinc opo-
E€AQEeHC MepEn-HOe OMHCAaHWE HepHOE AOHHLIX QTACKEeHMA, [DOoCMATPEaH.N
CHMED-CAAMALl, HWCCABLTUEAHE TE0XHMMAHAeCHME HapPakTepRwCTyHRK  [O0OELD
B0, BuMN0HEeHA IHCNPECOHAN MafiEOMAHKMTHAR CheMHa, ESSATh 06paaubl
ANA MNONAHOTQ NANLOMETHHTHOIO aHaMmsa. (JancHelriuwes CDaHéCTHDe Mocne-
goeaHe ospazuoe CCCP w1 CllIA (avTOoAoCH-HECHMM, CEORHMITHeCHKE ,  dkia—
TGMDBHH,‘BHEHTDDHHD“MMHQGCHDHHHECHMﬁ, MAMIHOAOTHHECKEM, raneomMar—.
HIMTHBIM  aHanma;  paaroyraepoaHue JdaTHpOo&HE MaTUOasH LEHACTPOHHOM
MACC~CMeHTHNOMETPWIME ONpeageeHe COOTHOWERMM CTASKHALHLY HEBOTOROE;
MGIEQAMT MOAYSTE AETaNLHLE MAASORMMMATHHECHME M MANEGMAIMHOAGH -
HECHIME PeHOHCTPYKLWHK HeTEERTHHHOIO MepHcsada. [0 pesyneTaTamM 3xche-—
AU EsGRaHa MEREAS TO-YHAa MOAEOAHOrD &yperHds = CesepHom Bahikane;
BYUpeHeE HamMe-HeHo Ma MapTt 1992 reoaa. e
Ha ocHoEaHke aHani3d3a gadHsiX MHOCOH&HANeHOro CefoMonpodiiianpo-

ZarHka 1289 roga ToOHRO UCTAaHOEABHA MOWNICTE DA OTAGKEHLIN
cocTasnsnuans B CeEeepHOM HOTAOEKHE 4,3 kM, & 5 UeHTpansHo® 7,3 kM
1o HaTepmanaH B3THY MCCNBLGOEAHMIA MOAroTOEAEHa MYdNkikauris, PaccMarT-—
PHEAKUWASR TEHTORW-ECHOR 11 GCRgo-HIEe CTPOfHKEe BaRkanecHDR  EMagkiHe,
a TarXe Mogeni ki MeXaHM3Ma 06pPaB0EaAHMIR HOTAOEMHL O3epa.

M.Epeagepu, HaumoraneHas reoqorivi<decras cagkea ClA;

V. ¥ypceei-iy HHETHTYT rec Aorkk M I'e0PH3kiki  ARAAE M

Hayr Pecnyéarrit Benapyce, MaMcrg -

B.Mau, E./Mrcusaf,A.Fypunee, B.Xap-erra, [HMMHOMATHECHEM

HHCTHTYT CHieupcororo otaenewnsi PAH, MHpryToe;

. “eprsega, HHCTHTYT 3&MHON Hope CHEMDOHOTD OTAENEHNSK

PAH, HpryTck

fdeTancHO paccocMOoTpeHa MMEKWARACH  KH$POPMAULKSR O AHMATOMOELIX
ROoMANeHCcax 6aftHaneCHKX ocaaros. CoEepueHa COSMeCTHAaS IHCMeaUnS
Ha regaorv-Hecrie obHaxeHa ocTtpoEa Onexor 1 nodepexes WxHoro Bad-—
Hana Ha y-HacTre bafikaneck-TanxzoMy, OToGpaHn O0GPAa3UW O0OCaaArKoE A4S
AHATOMOEQI'G aHanmsa.

Moapo6rHo abcyxaeHel OMNYSMMKOEAHHLIE K HOBRIE daHHbe O A&THpPOoEre
ocCaAKoE, ECHOLITHY HA& MMOAE0AHOM AHAAEMI-HECKOM XpeéTe AMkHHeIML 4oH—

HuIMVY TPYGHAMKM. BuCkasaHHoe paHee MpegrnoloxeHHe O MMAOuEeHOB0M EOS—
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pacTe caoee, CoAepXaulsi CTEOPRK BLMEPWES AMATOMOBOM BE0AGCDOCM
Stephanodiscus grandis, TpPHMaHaAHO HEQOCTATOHHO DéQCHosaHHuM - GO~
nee eeposTeH MAeMCTOUeROEBM EOZpacT. lpceseger geTansHull gaToMo—
B6ill &HAAE QAROCO HepHa. Beigeners CA0i, COASPKAWHE PASBAHMHHLIE aka—
TOMOERIE ROMMARHCHIE roAQUEHOEBLIF ! HECHONABMD MASMCTOUWeHOERIX E 3TKX
CAQKY  OMMU ARSI MO Tel XPHEOEHTOE E040POCHAeEld, DNPOESEAeH KAACTepHGIM
aHanrM2 pPAaBIiHHBE MOGPOTHIIOE, [OHAa3aHC DacnpegensdHHe salgeneHteaix
FAACTEPOE B CESA3KM C IMAayerHOM aaﬂeﬁaHHﬂ NMCCASA0EaHHBIX  CADEE W ¢
DAaSMIHHEIMM HOMOASHC &M GHATOMOE BCJUpccn2f. [lo moay-HeHHsM pe-
3YALTATAM TOTOEMTCH COBMECTHASR MYbkiradiis. HaMme-erns deTadeHs®
Nnardel COBMECTHOrQ HCTNRA0EAHKWMA HOBLIX KEPpHOE.

1. 3axkmHrToH, {x.Ban bnamn, H;QHQEQCOH, Y. Pedcen, fl. By-<aneuw,,

FP.Magaor UewTp sccnegoeari’ Benurerx Ozep, YrHeiEepCHTET

BucroHcHH~M1ayori,  Mngorii, CllA;

E.lapadaroe, N.TparvHa, [.HeaHos, fMMHOAOTHHEC K HHCTHTYT

Crbmporora otTasnerds PAH, dpeyraw. ‘

E 1988 rogy Ha BafkHang Geidkt Ha€aTe HCCN2A0EAHMA MPSMOrsS o
peaenarHHs COEPeMeHHON CHOPOCTH HAKGMINERMS SANHANLCHEM O0CaagrIs Mo
OpOPHMARAM  pPACTIDEARAEHMA DAaAMOMYHNAWMADE JeEMHLA-210 1 neskisa~137 =
FAYbOROECAHe OTAROXaHMAY Bafiana,

Ans ormrcarfa Npouecca 3a<0POHEHKMR pPAaAHMOHYRKMAAOB & CSCagrax
Bafiana moTpe6oEantcs COSAATE CIARUMANBHEH MATSMATIHECIRYH «JG810k,
YHHTRIEAKLYY SONLMOe EREMA MPeteBAMMR DAJMOHYHAMIOB B TO e 6aM~—
HANLCHOM EOQW. PE3YAETATE ITHX MCCARAGEAHNHN ONY6ArROEaHW & XYpHa-
ne "Nature'". YcocTaHosnewo, -TO CHOPOCT: HaKOMNAeHWs OCAafdrHOE Eapk-—
vipyeT ot MeHee 0,016 cq & rog & CesepHof HoTaosmHE go 0,12 oM
roa 8 AQeneTe pekk (2aedHrt. CpedHAs 4a8 sCeX repHOoE CHOpOoGTe OCaa™
HOH&ROMNEHMS & Balimane papHa 2,043 ¢ € rag. B 1991  rogy  Geiow
MPoA0AKeHel COBMECTHLIE MOCASAIBAHMA ANA MPOSSEPHK MPpREMALHOCTI MO
aen. Heo640amMO OGLACHMT 6 YRHEWTENLHWM $aKT OParTH-eCH hoaHaro
OTCYTCTEMSA QEEHS B OCagray CosepHorc Saﬁwana,' AR Heras GuUu8HHMTGE
MC TOHHMR erd HDCTgthHHH & balkan, EpeMs NpaduEaHng & 6accerHa,
a ’Tamme MBY“rTe OCO6EeHHOCTH NPeotpasoeEaHka 0cagrtos Ha aHe o3epa

AagQcie WX eweinageHrs.

NPOTCPAMMA "lHccrneaoEam1e 2&00Ukk GalikaneCkoro

Iadaeri-1HoOoro KoMnnexca DDr‘aHHBMDE‘ MeTOaamMi
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HAQACCHHECKOM W MOASRYNSDROM 6Hoaarkii’
NpoerT: EBugengHre i HMsy-Herre COpMOHOE pOCTAa pué 03.Dhakfikan
CPasHaHHe KXY CTPYKTYPa CO CTPYSNTYPOM CopHMO-IE POCTa
APYrHX OPrankaMoE
B.lhasay-w, WHGAa KX THOAGTHE, HuTacarta, HAnanks;
E.disMsKkE, B.bymapees, Wl TDORMMOES , IMMADAGTHSECH P P T
Tyt CHaupcroro orgenswns FAH, WHpryrck
ﬂpb@. . Kagay-m SQBAKSETCS NPHBHAHHLIM MASE0M & MUZOBEON HAaYHES
Mo MCCASGOB &M 1 anQEHEHHw B MPaKTH-RCHKMY Weasy DRHoHOE pocTa
Pait. FaspafoTaHHas nog ero py~oEoacTeoOM TeXHGNAZIMA FEHHOHHMEHep—
Horé NpOHBEDACTER H ESEASHWS OPMOHOE MNOSBCANET CUUSCTsdmel LHOHO™
PHUTE POCT XOBANCTEEHHO UEHHaX PG, & TAaKKE A2MMHATECHLIK MOPCHMX
6eCMos3EoHO YR .«

Bo spemsa ©eH3HTa B MpHYTCH MM Buik APO-HMTaHe SA2HWHK 15 Mpog&—

»Q

AeMe 1 sadeHeHel NyTi CoTpyaHkiHecTea [ y'—He2HatMit ﬂv‘.MHC)ﬂDI‘H‘—i‘ECHDFD_

FIHC THWTYTA . B COOTEETCTEHM C pPaspaBoTaHFbMik MAaHaMM b HACTORWEMY
EREMEHI HAP&BOTaHE THMOo$PHBh BAVIKANRCKITO OrUAR, WS HOTOPRsIK & Jno—
HHE BYSST  ELIAENEH OPMOR POCTa. Facwidposra GO 2f0BERTE  TeROC T
AMMHORHT ST 3TAOCO OOAMMASATHAS &YSeT EeiNGAHSTRCA = WDREYTCHE Ha
viMernwerca B JIMMHOAOMMHeCHOM HMHCTHTYTE CEHKEEHATOPEe FWpMmel "Applied
Hiaosystems'. Euwe DgHa SaMnnaHipRosaHHAa s paﬁawa'~ 3TS  CHHTSSE  IreHa

‘mporTorcsmodal pocTa puio, Te & TARIDU L T&m&, #0200 L0TOporo

-,

& 'Mpearcsed ropMom, 2ESSHREFOHIGEO

-
L

n

ey Yalai=tu

OOMKHE a4 Sk S saDan
ropMOHOE COEpemMeRHe puid. Moo nedosanre arTHEHCTITH "ﬁpDTuropMDHa”
MNMPeacTaEARET  60NWONM  HHTEPREC A48 [F(OATESPXKASHKS PaspagoTaRHOM
K. Kagay-wt ¢uAQreHiid ropMoHoOE SOCTa ki, TEM CaMulM A0S MPOBS[HHK FKA0—

‘-{EE\‘H‘)'( maoTes O MexarraManr MC)ﬂE‘I—:ﬁgﬂHpHﬁﬁ BE O

NMpuerT: HMCcCcnedoEarke 2E0AKUMM aHATOMO~$HMSHOADTMHECHHKR  THOTEM
M BeNHGE, O8eCrMe-HHEARWMK ULE2THOE SPEeHME IHIEMM-RGbIN
SafikauteCHMY KOTTOMARGD. [LiG.
g.¥%arT, f.Baymelicep, JOHATHCHMM URME@PCHTET, SeAHHOSLMTAHKMS
B.l'osapaoscrkiiti, Jl.3yeea, C.llyronwkos, HHCTUTYT 3B0ANULWMOHHOM
$HUIHONOTH 1 SHOX KM PAH, Carkt-Terepeypr;
C.CnoGagsHwk sy B.Cragenesa, O.CMupHOoEa, MMMHONOCMHECHMF HMHC—~
TuTyT Créemnpcroro araenesvisi PAH, UWpryrtcr -

ﬂpoaonmer—qu HoCCnegosaHris oOpradoe 3SpeHrs W 3pHT20bHbIKN MHArMes—
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TOE GAFHAILCHKY HOTTOMAHEIX pelG@. CoraacHo naoay-HeHrHsr npegesapyrenc—
HaiM gakHHeit, 4 BCEY 3THX pelf B Ha-ecTee <XpoOMO$Opa ELICTYMRIST PETH-
Hane—1l, YTO HaAPAKTEDHO ANS MOPCHKWX Pei6. C rNMoMoues HMHUKPBOCNexKTpoO$O—
TOMETDA , SaBPAGATARHHOrQ & HHCTHUTYTE 320AHUMOHHGH $#HMBHOAOCME i 61—
T biibl, CHRTB CHASHTDG nornomEHHg SprUTEALHeIX MWrMmedToe 13 ewace
FHOTTOM AR P&, PABIMHAHUWHKTA [0 raybuse oerTradikda. Orasanoce, HTO
MARCHMUMEl  MOCACWERIA 10 Mepe YEEeNHHAeHHS raydiibel CAEWMIAaKTCR E RO
FOTHOBRGAHDIEYK CTODGHY. DTG TAKXE XARaHTERHO 44s MMOPCHEE peiG. Wi
TOAOTHHCHHME  HMCCASADEAHIA MOHABA M, HTO Y HEeHOTOPLX GafikasibCriid
KOTTOMAHLN feld, & HacTHOCTH, 4 Oenard-ecsus roqdomador. Comephorus
‘baicalensiz w Comephorus dybowski, a Takke U ﬁngédHoeoaHoro
Abyssocottus karotnsffi HONBO-HKMW OTCYTCTEYWT , 8 HMEHTCH TOAerO
TAN0HEE, T.2. 3TH Fbolbel H2 HMEKT UESTHONO SpeEHHA. Y9 Caybcros0oaHoro
Cottinella beoulengeri HONBOSKM HMMEHT 0-H&He MAMLE DASMEepu. HoASo--
Fi ABYKX CHEHTPaMeHuX THIOE HABAAY C PaNQ-@HAML MMEHTCS Hak Y rprié-
pexrex Paracaottus kneri, Cottus kessleri, Procottus jettelesi,
Cottocomephioirus  inermis, Tak Y raygborosogaHei Batrachocottus
rrgatskii, Limnocottus griseus, HATO  SEASETESS  MReariochiroMr WX
CNOCOERHOT T+ UEETHOMY SPEHM0. Kak rageoroeoaHei2 puibel, XHEJUe &
M3AHDM TeMHOTE, MCMOALS YT CEON CrGCOEHOCTE H UEETHOMY SPeHKkK, HES
RKTHO. Haridrie Aecifikbid CHMMETEHHRLEN 1 HECHMMETPHAHLIK HOABOHEN
HEHOTOPRKY pHIG MOXKET CEMASTERNLCTEGEATE 06 MY SHYECTEMTENLHOUTH
NONFPHBaUKt CEETE&. [loAg-HeHHeIE Ad&HHLIE M LesyleTaTs pasdoT, Npoacda-
wRawipikcs & fllosgore Cakrr—-TNerTepeypre u Hpryrcocke, MACyT MpoarTe HO-
Ebii CEET Hd 3IEGANUNKE S8aMHANLCHOrC 3IHASMMHYHOrO HOoMNAeKC& HOTTOMA™
HuiX Ppuif W ELISEMTL CEASH BTDFé HOMMABHCA C POACTEEHHIMLY MOPCHEMA b
CReCHOEGAHLMIM DeiBarit ALK, EEpOna i AMepiei.

QaHaro, SeTe MOKET ewe 60MeE EAXKHOM SENSETCS YCTAHOENAEHHAR &
“oge npegaapuTéanux FHCTSPHMEHTOE E03MOXHOCTE HBYHeHHA FeHOE
MUCMEeHTOE UEETHCIO 3PeHMS 6afiKansChd HOTTOHMAH PelE METO4AOM Mo~
AMMEPASHOM LEenHoM pearubii. HasecTtHc, +HTO ﬂDanEHHS.MaHCHMgMOE =
CrexKTRAaxX NMIMMEHTOE UEETHOrO SIPEeHHS ONpeaSnswTC/ MpHpoaol  sceroc
ASYX -TPEX SMUHOKKMCAOTHLNY OCTAaTHOE AHTHBHOIO ueHTpa. iloToMy ycTa-
HOE AeHKME MOC/AeADEATeNLHDCTEHN HYHASOTHAOE IeHOE MMIrMeHTOE UBeTHOro
[peHrA, &, TeM CaMbIM, H SMHMHOKHCAOTHLIX MNOCNSA0BATENLHOCTEM riMir-—
MEHTOE MONET Q&Th ERCEMA UeHHLe CEeQeHWA O ToHKOH CTngfgpe MoME-

KAaAHWBME PUNHUWMOHFPOBEaMWA 3 TK Genroe. BoNnsuwoH MHTEepeC MNpeacTag.ns

¢
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A0 Bkl AHANOTHHHOE HOC/A@AREAMHIE ORIIHSE ZPEHMR Sallkan=lkord THAS—
HS
. . ) o
MNpoewxT: lWocchiegRearita $HMAN0CE@HE THHECHKY OTHOWEHI IHRgemi-HHuix
E3MH&NLCHMY OPraAHMEMCE HMETOGAMM HASCOWSEeCHOIMN 8KMoa0~
T, MECESPMERTHOrC aHaH3a il MoMOpdr3Ma rhiaTOX O~
priadeHort [HE

- BFARENS, ReAeCHHORMT YHWMESRCHTeT, PHasHamns;

o]
&

F.FaManTe=oE, AMHOAQCSHECH M MHCTHTYT CHSHMPCrROTrS OTas s

PAH, Mpryrow

AMPncas Baf=ana -~ HAMAONEE HMHOrO-HMCASHHIS PYMNS  SHO8MEH4HBIK
OAFHG N LTI KLiZQTHGN , cogenxawas oroao 00 ENaom. STHEME BRGAaME
‘HaCEﬂEHH NDHMEPENMHEE YHAC T, ARG O58pa 1 Nenarvads, ﬂﬂi.EmHCHEHHQI

MEX AHLBMOE FADMMDCEAHMSA 6aMHAALCKHOND FHASMWMAHHOIT  $3YrviCTHHeCHOro -
HOMOAERCAa i BlRENSZHHA CESSef Saccerira Bafkana € naaecrvgporpgadei-
“Hecrod ceTwl Eepasiid HeoBXOoaMO YTTAHOENTE, & HAaKHN SHASTeHETH-
HECHKY OTHOWeHMAN HAXOARTCS £AMHANLIMKE aMdiiDAal © arFuinodarit 3a-
nagHor Eepone. Bo epems CDéMECTHGﬁ rcnegrurict 1991 roaa otrtoépaHo

.

5? EMA0E aM$irnol A0F aHaMIS& FHTOXOHMAPHAaneHoR QK.
T.Earvence, 3.Fsparit, Benerificriidl HOPpOaSEc~IMl WiHCTHTYT &~
TeCTESHRY Mayr , Ppooccant, BeawriiA;

T.CuTHIHDES, Q.lepéakoes, JHMHOACTW-ECHKE WHCTHTYT CHSuipc—

HOTO aTasnerda PAH, Mpryroe.

HawaTo ceEMerTHOe CPRAaEMMTEALHOE HSYUHeHNS 3IHASM.1HHoid  MOA—
AwcroE Dafikana v mMonnwcrkoes ZJamagdor Espomed. B 1991 .=z noge coe-
METTHOW IHCOELMUML B PARNOHE CTAaUuMoHaEA Foasuke EKoTe  &stvi Bu& -
DEHE MOG27bHWE GOHLSHTH,y HXOPOWS MPEICTASNeHHbE B $ayHe 3Toro paro-—
Ha 1, M0 NPeasaprTeneHLiM gaHHair, MPEACTREAFGLUME OCOB HTEepec
A48 HOCCASA0EARYA NJTer EHMACOERAZOEARHA MNPECHOEGAHL M3 ~ ARTHOE
Eafikana. C y-eTomM peneed’d amra, MO-BHArMIHY, ohpaaensmmsrq oM AR—
LHOHRYKN CTPRYHTURY  MOMIRCHOE B pDAMORe MOMMOGHA ,,QTO6RaH6 HpdsSht &
D6teMe, AQCTAaTO-HOHM And MOMUARILAORHGES i $HACTSHETHMHECHOrO ananki—
3a Cpunn C onoMOleEs MOPDROMETRHHECHNK 3 WMBO0PEPMEHTHLIN i1 MOANSKYNsp—
HO~BUONOTM-ECHME  (3HAMI3 MHUTOXOHAPWMaAeHoi AHKYZ  weTogos. liccnego-—
EAHMSA HMEKWT U8kl Honee NNARoSHO EIFICHIMTE émnarEHETMHECHMé E3ar—
MOCERBH E CEMeNCTEE GaNKAaMMKG, OorNpedenvTe BPEeMeHa PACKOKAEHWS Brt—
AOE # MBYHHTE CeHETHHECHME OPOUectCu B MONYASLMAX MOAAKCHOE. SCcTa~

HOENEHME AAT EHI0QGHABORAHMS NPpacHOEOAHLIX MONNWCHOE nDEﬂCT&ElﬂﬁET
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OCO6Lit  MHTEePeC Kak MATERHAA ANA CONOCTAENEHWS C Ceqnar-acHom
HmoTopHes Bafikana 1 ceEeqeHHsMi o6 HM3MEHeHMk pe-HHoOro CToka B Espg:
Bkl B0 EpPeMK BEAMEHK CARAEHeHMM, NOCKOAskY 3ITAR CPYMHa KHEOoTHH

rMpeacTaEneHa B agcagrar O8UMDHEM kM MXUOpOWO HM3Y-HeERHaIM MATEpHAaNGHM.

AFOTPAMMA "OUHKUMOHHMDOEAHME 3HOCHCTEMw o3&pa Bafiran
M IHOAOMHMA EaFaneCrLEY  gpradraMos"”
MpoerT: HCccnegosarHe CoEpemMRHAHb NAGHKTOHHBE BEQA40POCael
M MBMEeHEHME WX COoCTAasd Nog eosaerficTerHem Hnwma+m~
NECHMK WM AHTRONGreHHb $aKTOPGE
C.drineint, Orgenerse mccneqaoeadHs eca MuHeicTepcTEa ceneckoro
rossfictea, bendacT, EennHoépHTaHhﬁ; ‘
B. Terdop, HHCTHTUT NPeCHOBOAHOM 3HOAOTMM, SBHHAEDMMD, Ee -
HOBPHMTAaAHMRAS
H.EBorgaperro, H.lyczacerikosa, HMMHONACTHE2CHN MHCTHTQT T
6vipcrora orgenenins FAH, MHpryrtcow
Npocagonkero rccneaoEaHiie  OAMKaNeCTHANG MHMEOMAAHKTOH& METOZOM
FIMMUHOE ARODeCUEHTHON Murpocromkm. B 1990 rogy & 2 BedvkoSpriTakiK
AorTopy  CoXrHew W era HoAASramM ydaaoces Noay-+Te HyAeTypy EORO™
poT A8k, OrHOC R CA R poay Synechocaccus. Janee rYneTJypor - Ghini
MMMUHHMSWPOBaHe POk, B CLHECPOTHE KOTOPY Oo6pal3cgEamiCe COOT—
E@TCTEUKWUME CASUMPLI'HAHLIE AHTHTEA&. ITH SHTHTENAA y, MOHEHeHRLIE $An0—
pECUBHTHNM KpacHTenemM, = 1791 roay sk HMChoMAe30EaHW 4GNS HMSBYYeHks
oTO6PaANHOro W3 Bafiana mhecgrnaHekToHS. Orasanoce, HTO S OZAaHHLIY
coeurdi-HelN  MMHMUHODeareHT DRarkpyeT Co SHaAaSMHTEeARHOM Ad0edr HeTokw
MHMHOMARHETORAE MNPHPOoOAgRHGH SafiHaneCkel Morynsukie . NMpoacnxkeHre pacoT
MMeeT 60MtWoe 3HAYEHKEe, Tak Har O3E0AMT MHOMOKPAaTHO MOEWCHTE Ha-
ABXHOCTE M OMEPATHEHOCTE MOHKMTOPMKIA SalfiHANLUKGTO MHHHAMA&HKETOMNA ,
AOMHHMPYBWEDO & Menarkastd aAs8Tam i OCeHbR M auoéawero Hambonee
BHAHMTENEHRF BHAGA B MEDEM-HYN MPoAYHUKMK 2HOCHCTEeMb & 3TAT Mepki—
oa.
ﬁpDEHT: JOMA0CMSA IHASMMHHEIX OeHTOCHLX OpPTIraHM2MOE
ozepa Barikan
E.Toageepwnc, K.Maprenc, [l.MapTid, Hoponesckitt Benerititicrimw
MHCTHITYT 8CTEC TEeHHLIX Hayk, EBpwccents, Fenerwss
B.benexoe, B.AnercaHgpos, WH.Hocroea, l.CHuMumrkosa, N.Mase-

rosa, A./lReert1, E.Kapagaroe, P.KaMaaTsHosE, fhiMHonoruv-ec-
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FAMA HCTHTYT Chanpeoraora ataenedrs PAH, UpkryTrcok
.

Benerriicrre 1 CoEeTcHHEe y-eHae MNpoaonxman coBMecTHuie wvccane-—
aoaaHHa.Ha Barirane ro MHOoronetTHed nporpadde “IKonoris 6EHTo¢a". B
1991 rogy NMoaroToEAeHa COEMEeCTHAaSs NYyanukaums no oéTpaHaaaM E MexX—
L AYHAPOAHEIF KYpHan COEMECTHO C©  seayus  cheuuranncTod JlkMHonorst-
HeCHOra MHCTHTYTa [.3.Mazenoeor.

OToépaHel O6pPasilal AOHHEX OTAQKEHHI HA pasHLiX ragyeuHax B gene—
TE, 1  B&MBH gedeTu (enenrn — Ha y-acrtke, cpésumrenbao o6nnerHo
BaCeABHHOM GEHTOCHGIMM OPrarnaMarit Mo CPasHeHKs C raAyYy8oxoEoaHON
HacTtTew M rpykTa, AOCTAENEHHOr O Ha Manyéy rperdéepom, AN XhMA—

HRCHMY ¢ BHOMAOTHeCHKN MCCAeadOEaHMN OT6HMpanmCes MPO6al MNASAC THROELMK

TOYEHE&MIM TakK, HTO6L He MOEPEXAANCH BEPXHWM CAOM  ocaaxa. Uqénoca
ENOAHIITE TOHHEKHME MSMEPeHMS EepTHRANLHEX MpodHaer! KOHUEeHTPAauH
HHCAOPOAR E OCAgHE MHHKPORNEKTPOAOM C paspeweHuemM 0,2 MM, a %amme
TeMnepaTypel. OkalanacCe, HTO 3TH MAPOPHaAHM B pasHuX Opo6ax pesko
pasmr4anTcA. B Ocaarke, OTOBpaHHOM Ha rayéune 25 M B genseTe,
FHCADP G DOHARYXKHEASTCH vl E EEpAHeM MANMMMeTPOEoOM cnoe; B apy—
i Npodax , E38TLIH Ha aAyErHax ot 100 go 1150 m, KMcaopog o6Hapy—
KHEAETCA B E&DMHMN 12235 Muany-MeTpas ocagHa. Crone cywecTseHHule
PRJL-HE KHMWHECHGI O OHPUXKEHHS onpeaensuT He MeHee cgmeéTBEHHue
PABMIHHE COCTARER 62HTOCHOM $ayHal. ,

w. Borcwena, O.Knapr, HaukoRaneHe?t Myser ecrecTeBeHHON

HMETOPME, JloHAaOH, BenuroapuradHiss

T.EECcTHrHEeE s, MMMHOACTHHEeCcHM HHCTHTYT CHempckoro oraene—

Hita PAH, HpHchE

MpoAONXKeHO HSY-HEHME IHIEMM-RHLX SaMKaNeCKHX BECNOHOTMX parko~
OBPasHLY  — CaphakTHukg. C noMowsl CheyrancHeX nosywer nposegeHo
AETANEROE HOMIHEC TESHHOE WCCABAOEAHME PAChpeaAeneHMA aprnaxkTHumMa
H& NogEoaHoM  noanrode B Boleuwnxe Korax. BasTu NpoGu M Ha AP Yrx
yHacTrax AHa osepa Lakfikan, B TOM HSWCAe Ha &oAabliix rayémHax c no-
MOULK OGMTAaSMOIro NoasogHoro arapara "MNafcuke®. Aony-erHuie MaTepu—
ankl &4auT MCMONe30EAHLW E COEMECTHLIX MUBMkKauM®aAX , a TakxKe & MoHar-—
PAagHI MO $HADTSHML b1 DHOMOT M BECADHDFHX.paHKDB.

Ha3epecT, HHCTHUTYT $HBHOM0TMM KHMEOTHLIX , Bepand, epManHnsi;

f. CHrMUuHoOEa ;.  IMROACTH-eCcKn MHCTUTYT Chénpckoro orgene-—

H1s PAH, HPHQTCH'

B 1990 rogy & COEMEeCTHOMN pasoTe C yHesuMi JiMMHoONoOrM<4ecKkoro




__1(:)._

MHC THTYTa 610 éuQCHEHo, STO HEEOTOpHIE BEkdsl 6aMHANLCKHMK OMMIroxeT
O6NARZaKT OCO6LIM MEXAHKM3MOM NMOAASPXAHKS DCMDTHHE&HDFD'AEBHEHHH na
CPABEHEHKN C EYCUWKMA KHMEOTHEIMKEI EaCOHARA (N0 CpaBHEeHMK O oRpYxawwer
cpeaory) FOHUEHTR AWl RA HATHOHDE UPaEHOBEUWHMEAETCH HEe aHTHEHLIM
TPARCMNOL TOM XJAGRAHMOHOE ERYTPE RASTOK, & HaronAeHWeM aHWMOHOE Hap-—
BOHOEbLI% HIMCAOT . FaGoTa naTpe6oEana HeNpcCTAOrg opradWs3adroRHOra
o6ecna-aHkifal Geifi0 HEDBXO0QHMO MoKMaTe M AOCTAEMTE SalHaANLCKMN ki~
roxetr s TlepmaHi XMBsiMki, HTO6& NPOBECTH AAARE WMCCASGOAEAHMA H&
YHHEANEHOM annaparype. B 1991 roay pastoTa NPoaga/iXeHa C &00nee wei—
PORKM CriMCHOM GQakHAMECKHX omuroxaeT. [MpeacTasnanoCe 6t HMHTEpECHLIM
ERIESC TH Hccneaoaéng Ha Monexgnﬂpr~FEHETHHecwmﬁ gpose@a ans  no-
Ny-—eHs CceeaeHril 06 3E0/AKUMK  CUCTeM TpaHCHMeMEpaHHOT o nepeHoca
AHKWOHOE #yHHumchboaaHne KOTOPX SaTparveaeTcfa  MpK  HeKOoTOopH

onacHaiX 3a3604G2EARKMAX “a2M0Eera.

NMpoerT: OnpegeneHwe FOHUBHTPAauWK NecTHUMLHAOE E Ecae W
arTMocdepe Hag barianom

T.BaraneMar, F.Ryrmrg Jl.Mak-EoHHenn, YHreepomteT HxkHom

Fapoarineiy Fongmoma, CllAj

A. AEPOPKH, [ .HeEaHose, O.Mapropcras, JIHMMHOADTHHECHM MHC—

TUTYT CHekporaro oTaansnua PAH, HpryTcrg

AL WUnumapes, F.HOAEHEB, HHxeHepHur UeHTP reodrESH-HecKoro

i SHONOMHWHeCHOro NpréapocTpoeHs CHEHECHOrG OTAENEHKMSR

PAH, HUBOCHEMPCH.

posegeHd aT6bGp P06 écau ozepa Baftkan Ha pasHe MaysdHax v E
pasHaX HAaCTHAX akEaTOopHl, & Tarkxe O0TOop Npoé so0s5ayXa Haag Bafiranom
M TRaHerN Safka&dsCHMY OPraHn3MoE ANR ofNpeaefiEHmfa CoaepXaHus NecTrH-
UMAOE . CarnacHao rnpeagsapuviTesibHalM AaHHelMy COAERXAHKME MECTHUWMEOE B
Barikane Ha HecHoneHo MoOpSAKOE HLXE  CamMmix CTROTVY CHIHeHHeC MK
HOPHMATHEBOE; OO HAXOAWTCR HA UpOBHE, XapakTep~oM GNS $oHOEKX pa-—
HOHOE APKTIHKK, W CYUECTEBHHO MeHowe, —em B Reavwi Ozepax  CUA.
OripeaeneHHYw TREeEary ELIBLEAET O06HAPYKEeHME MOEeileHHiX OTHOCKHTeneHO
rA063NeHOI'0 $0Ra HOHWEeHRTPAaUMi XN0popraHU-eckkuy nectuuraos AA4T
xnopgaHa B artMmecéepe  Haa KxHaim Eaﬁuandm. HCTOSHKEK MOCTYNneHs
ATHX BEWEeCTE, IarnpeueHHBX K MpHMeHEeHKK OpIraHaMii SAPAaB00XpaHeHWs
CCCP, NMPeacTOMT ELSCHWMTL. - SN

Fpgnnosr NpoesegeHa rambpoeka paapaséoTaNHoro noda arkgolt Cui—
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BUPCHOrC aTaenedrs Axagemus Hayr CCCP nopTaTHEHOrD TaZ0Eoro <Xpo-—
MaTarpada "Ia" C NoAHKAMMAARPHON EonoHEalfl. PaéoTa co cTadHgapTamMe
necTHUHMAOER MNo~asana, 9YTo rptiéop '"3xo" Hmeér G0NLUYKW SYBCTEWTE0L
HOCTE 1 ELICOHOE 68iC TPOASRCTEMWE, EBEel'OQHO OTAMHaHWee erc oT aHano-—
ClHHBY APHBGROE,  MMEWUWMYCR H& MUDOEOM paiHke. FesyneTarTw 3Kchege—

Uikt Bai3Eanti 60N6WONM HMHTEpEC ArescTEa Mo OXPans  oOHpYXaKnwer cpeas

CliA.

ipoerT: H3YYWTE M) aHHESMai @gHﬁuHDHMposaHmé BOHOBGH  (HHLA
TRt CNOMCHE Mkl Y CeBEpO-aMepPMHKaNHCHMK  aRTIPHTH -
HEeCHER d GaMEaANLCHKY Puib .
A. dxkerccen, O.BoHr, YHUEEPCKHTET M. Nlafase, Yikarao, CWA;
B.Cwipgeneesa, ﬁMMHDnarMHecmﬁﬁ MRECTHMTYT CUBHIPCKROIO OTASNEHMS
PAH, HMHpryraow
Fpymna npoaonxkrana HaskaThe paree HMoCAefOEaHMSA, Uenek woTop.iX
AENAeTCSH nonuTHa' MOHATE  MEXaHWIMbl, Hanpashswmme EQ3HHEHRGE @HK1e
SAANTALM OHECNEHHMEAHUIY NPHCMNCOBN2HME K CHOAHBM YCNOsHaM o6mMTa—
HMS J Fearpadi-=ecril MESO0AHMPpoBanHHad RONYASiLi, & tdeMHO, 4 3HAasMe-—
HalY CAYSOHDEOAHLIX phb Batikasna W Y peié AHTAPHTHEM. J6u2HTOM May4e-—
HHMST SENASTCHR CeVCMOCeHCOpHASs CHCTEMAa — OpradHe SOHOEOQM M~ Heik.
ITa CroTeMa 2ECAKUMOSHPOE&Nna Y AEYY YNOMSHYTEIN DUMN peld, Mpl 28—
E0EBaMME Mk HOELIY AJEOKGEIAHEIX IHOAOTH-ECHMKX HHW & OaHOM 1 TOM
®e  HAMPABJAEHHM W MOBEONAET MM aHAMMBMPOEATE MEXaHW-Heckre koneta—
HIMA B0AbLl, BLICTYMAS B HAYECTEE PErYARTOPa CAOKHuY MOEEgeH-eckMX
pearuri  ipk O0KcEe MWK W B3arMO0AeRCTEWIM C MapTHepami B rnepuoa
pasMHOoXersa. O 8arFiHansCHIMIK pudadMii TpexX BHAosE (OgHOM npuaoHHD—ne—
AATM-HECHOM WM gEYX A0HHLIX ) & akEapkyMe Guiin npbBEQEHg IKCNEPLMEHT
C E036UYKASHUHMI MEX AHMHEBCOHWME HKONEESHMRA RHHUBKOM HaCToTe 3INEHTROMEe—
MaRWHRCHhMI yocTpofcTteamMi. (o HpEaEépMTEﬂbHMM.aaHHuM, yesane pe—
AR KA 3TH HONSEAHKS BUACTCNEUMP i —Hbl. B'BmcnepHMEHTe C rnoMouek
M3podoHa 6bi HMCCNeAGEaHe SEYHOELE CHMIrHAJbl, KOTOPRe M33aKNT CAaMub
EQ EPSMH PEMAPOAYHTHEHNOrQ NaBEgeHrs. OBHapyXeHa sSHAOCMeuMerYHOCTE
STHNH  CWIOHA N0E . -
NpoerT: EccneqaaaHHe CReUMPH-HON EaMHaNLTKOM MMKPO$NOPSLE
E PaMfoHe MPOoSEAeHKMA TepMastHull E0Q
KoHvinecoH, M.Hunscor, UeHTp vccnegosariis Bemiig Ozep,

: SHueepcrTer BucrkodcuH—Mhnyorit, Munygowik, CUlA;



P.Baawvmop, H.Baakmap, YHueEepcuTeT Haw-XEMnmwp; Hew Xemn-—
unip, CUA; ’ :
BE.HamMcapaee, HHACcTHUTYT MHKpoBuonorivii PAH, MockeEas

E.Kapagawos, T.3eMcrasn, C.Benmkos, fl.paHuHa, uvMHono-

CHHYEC KA MHETHTYT ClBHpcHoro quenEHwé FPAH, UpryTcH

MpogonkeHa HaYaTwE Aea roda Halaq4 MHKPOSHoaarH-ecKme Hccne—
aAosaHMA 204 Baltana W ero AoHHuX OTAoOKeHH. O0gHuM M3 rAasHuX 06wv—

@HTOE Gl Opradna@mely Y-acTeylowre & TPpaHCdopMaUuMAX Xenesa, Hap-—

radua 1 cepsal. [NpegnoanaraeTcs rposecT HMX HASHTHEHKAULKME HEe TOANbKO

a8nhi'-HblMIA MMHpOSHOﬂQ:MHECKMMm METO4aMk, HO ¢ (YTex S0HAHPOEaHKSA

OAUICHYK NEQTUAAMK, HOMNAEMEHTAPHEMH PHUEOCOoManeHeM PHK. C nomMowek

noasquoro aoguTaeMoro annapara "Maficrc! E3ATH NPO6L MHKPOOPTraHMUMS—

MOB AHa SasiEa dpoarika  Ha  YHacTKe [pPosBEASHKMA TepMansHelX  BOA4.

MpeasapuTenctHee adadHbie HAEHTHUEHMKAUMK 3THX MePOOPTIaHk3Mos MOSEeo—

ASKT NPeaAnocNoOKKUTe, YTO ObHapyxeHHwe B 1990 roagy 6axKkTepviancHee Ma-—

Thl 66pasQBaHu 68CUBETHLIMIM CepuiMi BaxkTEpHAMii. Bonewol vHTepec

NpeAcTaENReT oeHapyxerre Ha bakfikane MarHrTHaX 6aHKTepitl. - 2Tk Heo—

Gbi-iaia ABQBBHTEDHH, CHaBMEeHHuE ChneuraneHuiM HAarHWTOHUEC TEMTE HbiM

CPraHoM — HTEI, YHHMBAHHON XenesocogepXalfiMii CpaHynamMit — croco&kal

AKTHERG MepegBElraTeCs K CEEePHOMY MANHWMTHOMY MOARCYS: OHK &uelan

EMEpPELe O6HARYKEHL paHee & EcgoeMax npoé. F.EA3KMOPOM M ero w«on-

faraMit. MarHnTHae SarTepkii O6WMTAaKNT E A0OHHbLIX  OTAOKEHWMAX ,

HYECTEMTEABHOCTE K MArHHWTHOMY MONK MOMOraeT Wi pasavdaTe "eEepx” #

"THM2" , H36eras HeGNATrOMNPHATHOrO B03A4iCTEWMSA ELICOHKKX KORHUSHTRaWMMA

KMCAOPOA3 BEAM3K MOEEPXHOCTHW ocagrka. B Balfirane HarBEbCWas KOHUEHT-

pauwslmarHuTHux GarTepHil HaligeHa He Ha MoBepxHOCTH ocagka, Haxk B

AP HMCCNRANERAHHKNY paHee EOoQDeMa a Ha IrayérHe HeckKoONbHKX

AQCHRTHOE MHAAMMETPOE, S“STO OMNpeaensieTcs rrAYysrHOM MNPpoHnKHOSeHKSR

HIMCNOPOoAA. MarHTpodrale SarTepr B SalfHansCrHk ocageax BecueMa

MHOPOSHMC AE8HHE b AO0SDKHL EHOCKHTE CUUWECTEEeHHW ERNAA E pereHepaumny

IAXoPpAHHEASMEX & OCaari 6HOreHHux 3IIeMeHToE, +HX EGBEPAT B ToNuy

SartaeCHiMX EOQ. -

NpoexT: HcocneagosaHMe $M3HMOAOTHKM W HLIDATENLHOIO MNOE24EHUS

GalfiKanuCroOM HEPM . ‘
B.CrtwapT, BCeMHpHIt WHCTHTYT MOPCKWZ WMCCASQ0BAHKN,

Can—fAnero, CUA;



E.MeTtpoa, E.Baparos, O.EnarvH, MMHOACOTHSECHMN WHCTHTYT

Cuaupcroro oraeneHma PAH, HpryrTex

CosmMecTHo C HHcTuTuTOM Xaéca uvconeaasaHs Hulfl AT2aeMHOE rMosege -
HHE i MUCpadkil B8aMf<aneCroR Hepiibia Ha -eTsipex Honoqux Haprnax Salam
MPHMERENAgHL daT-kkk, IS TRHpYRKHHE Kakgoe norpykante, ero rayéet—
HY M AMAHTENLHOCTE MpetuEaHrsa Moo 20aGH. ChirHanfeh © HKaxaoro gar-kika
CIOCTYMAM A AER AaMEPHRANMHCKHN CNYTHItRE CESSH, é saTeM = FoomMek-—
mecHIst usHTh CUHA. Hoccnegoeanks Npogdoanxanice C-asrgycta 19290 roaga
A0 Mmas 1991 roga. YoTaHosnexa, HTO Hepna HMOXET HeipRTE 8 MokcHax
et A CAUGKEY T0O0 M, BpeMms ee Ape6eieEanHita o4 EQL40M  HSMEeHSKeTCH
or 6 ao 40 ™MHYT. da cyTKi Hepra MOXeT HupRTL aa'lbo pas, npriqeM
HO4bH 60MBWHMHCTED MOTrPUYXeR M Herayéorkure (40 SO Mij K YTPY yBemi—
“HMEARTCA  A0AR  CAYBOHMX HepSHMF, W gHeM OHK COCTAENSHT SaMeTHYK
HacTe. [lpocaexeHs MUTH MArpauk- Hepnel No Bafkany, coTHe-eHa EBelco—
Has aHTHEHOCTE MAAEBaAHMSA. MakcriManeHoe paCCTbﬁHne 3a 9 Mecsues ans
0aHoOM Hepal quTHrano 105C M co  cpegHert CHDPOCTRD MNepemMeueHiis

12-16 mM/aerHe.

paekT: HCCA240EaHHME MeX AHM3MOE (18PEeMEBHEAHMSA T AYShirikkIX
GartranecCkKx E0g4
F.Batic, fl.Canameti, P.BuaswsmMco, CHpmnnCDECHHﬁ HHCTHTYT OkeaHo—
norvm, Can-—-flnera, fla fAxoanna, CUAjS
H.Mamgpc,'OTqénEHme oreEaHorpaditt, Mazanicritl ymneepownTeT [ ora-
nyny, CAj
M. WMapaes, H.Tpanund, Jl.[opbyHora, A.KaaHOE, MMHONOTHYECKMEA
HHETHTYT Créupocrora argena~ua PAH, Hpryrcors
A.lhurmapes, M.FogeHes, VHAEHEPHG WEHTD recgi{kan-ecHoro
IHONOTHHECHOrQ MPHBOPOCTROEHNMA CHaupcrora ortaenedns PAH,
HoesocHarpor; .
N Neg=, A. NleeriH, HHCTHTYT 6HO4MBKKNK CHeMPCHOra araenenks
PAE, KpacHospcH. .
npDaOhHEHH HaHaTae & 1988 roay vccaeqosaHHA pacrnpegenenms
$peOHOE, GHOorarHHs 3INeMeHTOE, HHCJ0paadd, TPHTHRA, HM30TIOMNOB rears,a
TakKe nonedt $uUsk-Hecrix napaQETpoe E TONWe =04 Baﬁmana,'HanpasneH—
Hﬁe Ha NOAY-HeHMe EaXHEeNWHKX A4n8 NOHMMaHKWS Da80Thl 3HKOCHCTEMEl O3epa

- N .
AAPAKTEPHCTHR BEepPTHHAaNeHOroo E0A006MEHA, n,DchHﬂH épeoHa HaHdecTeEeHN—
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HO COEMAAAKT € nony-eHHeiMk & 1988 roagy: ocaHaxko, HOMHEeC TEeHHLEe
PaSA-MS  COEQRAT O TAM, HTO HMHTEHCHEHACTE OGHOE NEHMA T AYSLHHRLL
- B0A EBarana B pa3HLE oAbl HECHKOoNEKO pasSMr-—HaeTc\.

Fuina rposeaeHs HMHTEPHANMBPOERA PRA3 MEeTOAaME, MPHMEHAKWMHCR B
CrpHUANCOEBCHOM MU MO AOTHSeCHKOM MHCTHTYTAaY , & HaCcTHOCTH, MEeTOAQMK
ONpEenBNEHMR KONRUEHTPAUMM HIMCNOPOoAda, MORASAEWAS XOPOWYH Cxo — Ak-—
MOCTL, HTO OYeHb EaXHO ANS aaneHeﬁmHH P eXiiMHui H&SnquHHm. MNpoee-—
AeHel NEEABAPHTEALNLIE HMCMLITAHMA MCRTATHEHOrO CE3080ro XpoMatorpada
"Ika", paszpaboTaHHarc rca 3ruaort CHeHpororoe orgens2HHa Poccouric ko
ARAADMEK HAYH B HAMSCTER CPREACTE& M3MEPEHWS HOHUEHTPAUWM $peora E
APHPOoAHLX BEOAAX H B aTMiCézpe. Lpreop norasan  A0CTaATOYHYK 4R
3THX uenéﬁ HgECTEHTEﬂbHGCTb M GTHHHYW EOQCMPOWBEQA4MMGCTe DE3Y4Tb—
TATOE OCOBEMHO Yaa-HOM &uina MpHrsSHaHa ECTpOSeHHas s "3x0" cwcfena
NPeASAPHTENLHOIG HORUEHTPHPpOBRAHWMA o6pasuoaes. [lposegeHw rccnegosa—
HKMS HEOAHDpDAHDCTH PHBHHETHMK M GHONOCHHacHr ! o (drwopecueH—
Uki) B MNEPHGA BBCEHHEM RKOHESRUM.

Mony-HerHele peEsSYeTATE M MACAQTEOPHME AgHMOCKYCCUK MOATEED AWk
MPaBraeHOCTY Eol TEH RKILUM M c] GaHHBX MHOTOASTHIY Ha&MeASHKA
ApeaAc TaENeHWT CRedUMancCTOE JIMMHOACIWHBCHKAOrQ HHITHTYTAE O MexaHms-—
MAaX  OBHOENEHWS _ IriyiiHkex GafiHaneCKitx B0A4; OHM CTaHYT HaA&EXHORN
OCHOEON AN COZAaHWA HOMIHECTEEHHWX MOASNEer kKpyrosopora 6akf
HAaNeCHMY E04&G, AOCTASARHWUErd HWMCAOROA HA gHO, & GHOTreHHLIe INeMeHTL
- B EEpXHKA TpodorerHallt CNoM o3epa, ¢ 06ecNevHEanlero YpoeeHe i
MBMEeRYMEDOCTE BMOMNONHHECHOM MPoOAaYrUMIl IKOCHMCTEME. IJHCMeAMUWMet Sblfk
E3ATL {IPpO6Ll EO4bL HE PafioHa Ternaoro noasoarorsd MCToHHWEa B Saauee
dponnxa AnF NoAY-SSHMSA TFeoXMMHASeCHIMH XaparKTeprCTHr. PezydeTaTu
COBMECTHLX paéoT, acnoXeHHee B orTRepe 1991 rcaé Ha MexaqyHapoaHomM
CHMMOBKYME MO IKOTHCTEMAM HPYHeIA 338p & r.loHcTaru, SPT, sussann
60N LWOor HH%epec ECEN MPHCUTCTEOEAENMX HAa CHMOGIHYME - B -  ayujiax
CNeuHanHc TOE ..

M. lliviMapaes, H.padiH, B.lUexasmoeckitt, C.Banxaroe,MHon0-—

CH-HECHMM MECTHTYT Cuérpcraoro otaeneHks PAH, WHpryTokg

J.KapmMar, HRCTHTYT Hayx 06 owkeaHe, CuaHer, kKadaga;

K.®onrkHep, HauloHanLHLIM UEHTP KOCMH-EeCHM: WCCAegOoBaHM i,

Tynysa, PparHums.

NpoeeaeHsl MCCNEAOEGHNA PHUSHHECKMK MEXAHHBMOE, 06eCNE4HEaNWMX



AIMMBOAMHECHOE MPOHMEHROEEHHME MCEePXHOCTHLIY , HAUsWeHHLX HHCAopoaoM
504 B NpgosAygn 3oHy Barirkana & patiode  TepMasapa ﬁpm seceHHaemM
nporpese &04 03&pa. . SoTaHoEAeHo, HTO COoSaasaemMull TepMo6apomM ka—
Han Cnoco6eH MPonycraTe HA aH0 SHSHTEeAbHbIe 268teMal  MOEepXHOCTHEDY
EOG, MOBHRAH& HECHONBKKMA MDOLEeHTOE OT o8werc oHremMa =og Batixmana.
Nony-eHsaie gadHeie 1M MpegCcTaEAeHWA EaXHal A% MoRMMaHKSA MPpOuecCcos,
MPOMCXoARAUMX BEO EPp8MA E2CEeHHETr0 MPOrpeea BC sCed HPYmHeiXx rayeokix
C3EPaX 8BCH XOA0AHOTO 1 YMepedHor? waMMaTa, FesufieTAaTw Sqnm aAcno—
KeHbl HA COCTOASWeMCR & ORTHA&Pe 1991 roga MexaydHapoadHomM CcrMnosmyMme

W T

NG 3IHOCHCTSMAaM HPYN=ei O3ep & r.kKoHoTanuy, ©FD7.

MNpoerT: HoccanegosaHia COoEpeMeHHLX MAGHHTOHHLIX =040pocaed 1 13—
' MEHEHKE 1MX COCTaBa MNod BA3GeNCTEMEM HMMATHHECHMXY 11
AHTPOMNOreHHLIX $aARTOPGE _

P.®naysp, fd.ModraniT, I'pynma maneoasonorie, JloHgoRckIES

YHHEEPCWTET , EenHHDGpHTaQHi;

E.iiowsari, A.FHySeMmdHEa, A. R4, MMROASTHeCH MM e~

THTYT CHBMpCHOro argenedns PAH, Mpryrtcow

Npo%. F.dhaysp KSEASETCS Oanke W3 Eeayu: ornegnanscTos Benw-
HOBDHMTaRMIY MO EBMAMSHWN HHMCAOTHX A0XAR Ha $HToNAaHKToH o3ep. Bo
EREeMA  EMEKTAa B HPpRYTOH GH MAoGROoEH0 ROSHAHOMMACH © EegGUUMMICH Ha
Dafikane HAGAKASHHSMIT 833 COCTORHMEM $HUTOMANAHRTOHa, C WCcCcaegosa  —
HHUAML MSMEHEHVIF CTPURTYPSI AMATOMOSkIK COOEWECTE, EHﬂBﬂRéMHH nyrem
AHAMBA AOCHHbLIR OTAOKEHMP . Npi1 Nnogaepxke C.llonviTosa (FockoMrhigpo-—
MeT P8) rpynna Ha EepToMeTe COBEDWHAA IHCMASAMUMH HA O4HO K8 Shico—
HOrOPHEIK NREL HA J(pedéTte Xamap—-flagard, pacrnonoxedH~Roe Hag HxHei Baft—
Haadom (os. KanocadHoe) , H OTOGPAaMAA MPOoGe EO0A Y A0HHEIX OTAOKER 1S
ITOrD OBEPA M ME HECKOLHEEN CTaHuMs Ha Bafikane. o mpeasapuTenc-—
Hald gaHHAM CSIEPa He MOGESPTrHYTe GEMCTEIG HHMCAOTHLY gOXgelk, o Hem
CEHMABTENRSTEYWNT 1 GRHHBIE HHMMM4AECKOT0 aranms3a, 1 COCTaR $MTonaaHk—
TOHa. Hadrivpaeroe CAabne MOELUWeHNE HOHUEHTPAUMM CyYiedaT — aHroHa
HAA $0OHOELIM MOXET 6Tk CESE2AH0 C EAMAHMEM- BalfiHansbCHOra uennnios—
HO—6YMaxHOro koMErHaTa. [lpegsaprTentHuit aHaA3 COCTAEa $HUTOMAAHK—
TOHA W3 MNPO6 QOHHLIX OTAOXKEHHI, S3ATLX &86aAM3k cToxkoe BUBK nokazan
HEKOTORLE WSMEHEHKSA AMATOMOBOrC COOGWECTEA MO CPpaEHeHHK C npogamMit
Ha Aapyrux cTtadwt Ha Bafikane.

F'pynna aTogpana c MAOMOWLK CASUMANLHOM AOHHOM TpyGrI a6pasusl



s@prHerc canos acaaroe HxHoro Bafkana; HeroTopue 06paSlbl Sl ESS—
Thi C _GGpTa.DéHTaEMDFD noaecgroro anhapaTa “ﬂaﬁénc” c ewégaanuM
KOHTRONEM K EMABOCLEeMKON AAS TO'G,; HTQ8Ll CrSPpaAHTHROE&TE HHTA&RHT—
HOCTes Hambonee HHTepPecHOr o, HarOoORNERHOI'o E MocnegHeEe croaeTve

(10-20 M) EEPXRHETD CAOS. AFakSal MATEPMWANGE BeIMOAHAKNTCA &  bWp—

KYTCHE » JomgoHe.



INTERNATIONAL RESEARCH ON LAKE BAIKAL
IN 1991

1. T.Bidleman, R.Kucklick, L.McConnell, University of South
Carolina, Columbia, USA; |
‘A.Avrorin, G.Ivanov, O.Margorskaya, Limnological Institute of
‘the Siberian Division of the Academy of Sclences of USSR,
Irkutsk:
A.Shishmarev, G.Kodenyov, Engineering Center for Ecological
Instrumentation, Siberian Division of the Academy of Sclences

0f USSR, Novosibirsk.

The group collected samplcs of waters of Lake Baikal at
different depths on many
pollutants in the atmosphere over ILake Baikal, and Baikal

CS
sbations, samples of  air-borne

e}
o

animals to determine the concentrations of pesticides.
According to prcliminary data. tho concentrations of pesticides
are small, similar to those found in the Arctic, and smaller than
those found in Laurentian Great Lakes of North America.
Thersfore, the "strategic deposit" of 20% of fresh waters of the
world stored in lake Baikal is not yet significantly pollut~d
with agricultural poisons. A worrying fact is 1

chloroorganic pesticides in the atmos

which is greater than the global background. The
air-borne pollutants which have becn forbidden a
is unknown, and will have to be identified.

The group has calibrated the portable gas chromatograph
"Echo" developed wunder the supervision of the Siberian Division
of the Academy of Sciences of USSR, and its vpoly-capillary
columns. Testing with pesticide standards showed that "Boho" is
highly sensitive and more wrapid, compared with similar

T o

instruments presented on the world marke



2. R.Weiss, P.Salameh, R.Williams,  Scripps Institution of
Oceanography, La Jolla, San Diego, USA;
K.Measures, Depariment of Oceanology, Hawaii, Honolulu, USA;
M.Shimaraev, N.Granin, L.Gorbunova, A.Zhdanov, Limnological
Institute of Siberian Division of the Academy of Sciences of
USSR, Irkutsk; |
A.Shishmarev, G.Kodenyov, Engineering Center for Ecological
Instrumentation, Siberian Division of the Academy of Sciences
of USSR, Novosibirsk;
A.Levin, L.Levin, Institute of Biophysics, Siberian Division
of the Academy of Sciences of USSR, Krasnoyarsk.

The group continued studics which began in 1988; samples

were taken to measure vertical concentration profiles of freons,
nutrients, oxygen, tritium, heiium isctopes, end of physical
properties of Baikal at 10 stations in Southern., Middlc and
Northern Baikal in order to come to a better wniderstanding of
the meohanisms of vertical exchange which govern functioning of
the ecosystem. TFreon profiles were similar, but  somewhat
different from those of 1988, suggesting that the intensity of
deep ventilation is different in different yvears |

ct

Inter-calibration of instruments and methods used in
Scripps Institute and ILimnological Institute, was performed
particularly, of the methods uscd to  determine dissolved
oxygen. The methods gave results which were in a good accord
with each other; this is important for the futurc muhluufllg
programs.

The group tested the portable gas chromatograph "Echo
developed under the supervision of the Siberian Division of the
Academy of Sciences of USSR. The i1nstrument was found to be a

suitable means for the determination of freons in the atmosphere

245
4

and in water bodies; it showed sufficient sensitivity. The system
of pre-concentration of "Bcho! was approved as an 11tcrnut1ng and

oo



most promising feature.

Pields of ©physical characteristics and plankton
concentrations (fluorescence) were measured during the period of
spring convection. |

The results obtained and the fruitful discussions confirmed
validity of the conceptions of the specialists of  the
Limological Institute concerning deep ventilation of Baikal
waters. They will become & basis for the development of
quantitative models of the turnover of Baikal waters which
delivers oxygen to bottom layers, and nutrients - to  the upper
trophogenic layers, and determines the intensity and variability
of new biological production of Baikal ecosystem.

The expedition took samples from the warm venv in Frolikha
Bay in order to measure its geochemical characteristics.

The results of joint studies were reported in October,
1991, in Constance, Germany, at an international symposium on

,,,,,

large lakes, and induced much interest of specialists.

3. ;Mf~ Shimaraev, N. Granin, V.Tsekhanovski, GS.Balkhanov,
Limnological Institute of Siberian Division of the Academy of
Sclences of USSR, Irkutsk;

E.Carmack, Institute of Ocean Sciences, Sidney, Canada;
K.Falkner, Centre National D'Etudes Spatiales, Tolouse,
France.

The group continued studies of the physical mechanisms

t
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which govern episodic penetration of surface, oxygen- satura
waters into near-bottom layers nearby thermal bars in Iake

i‘

0
ics. It was found that temporary thermal bar-induce
chamnels are large cnoueh to allow penetration of large volumes

volume of Baikal). The data obtained are important for

of surface waters to the bottom (a few per cent



understanding the mechanisms of spring mixing in all deep large
lakes of the cold and temporary climates. Some results of the
expedition have been reported at an international symposium on

large lakes in Constance, Germany, in October, 1991.

4. P.Hearn, E.Callender, US Geological Survey, Reston, USA;
S.Colman, S.Carter, D.Nichols, R.Rendigs, Branch of Atlantic
Marine Geology, US Geological Survey, Woods Hole, USA;
J.Broda, Woods Hole Oceanographic Institute, Woods Hole, USA;
H.Nelson, K.0'Toole, Branch of Pacific Marine Geology, US
Geological Survey, Menlo Park, USA;

J.King, Rod Island University, Rod Island, USA;

C.Pilskaln, Monterey Bay Aquarium Research Institute, Pacific
Grove, Galifornia, USA;

A.Felton, Bureau of Mineral Resources, Canberra, Australia;
E.Karabanov, A.Badardinov, L.Granina, Limnological Instiitute
0f Siberian Division of the Academy of Sciences of USSR,
Irkutsk;

E.Seleznyov, Paleomagnetic Laboratory, Ministry of Geology,
USSR.

The cxpedition continued studies of Baikal scdiments. The
the most important of these studies will be drilling of decp-
water Baikal sediments to obtain a core of a-few hundred melers
long plamned for 1992-1993. The result will be a detailed
paleolimnological and paleoclimate reconstruction for mnational
Global Change programs. In addition %o the 520 km of
high-resclution seismic profilecs obtaincd in 1990, 2000 km morc
0f such profiles were obtained with a depth of penctration into
sediments of 30-50 m, and a resolution of 0.5 m. At 20 stations,
cores of sediments were taken by different tubes and a box
corer. The sites of sampling were selected o
seismic data. Thich was a great advantagey compared to earlier
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coring programs; every core will give information on th
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conditions of sedimentation over & large area. Moreover, selsmic
data were  also obtained with a different acoustic system
-providing penctration into scdiments to a depth of 300 m, and &
resolution of 1-2 m.

All measurements and sampling were a
determination of global coordinates using a satellite navigation
system every 12 sec. On board of R/V Vereshcha gin, primary
descriptions of cores were prepared; smear slides were studied:

ccompanied by accurate
i

geochemical characteristics of pore waters were determined;

samples werc taken for palcomagnetic analysis. — Subsequent
studies of cores will be done in USSR and USA (lithological,
geoohemioal, diatom, electron-microscopic, palinological,

paleomagnetio analysis: radiccarbon dating with accelerator
ratia) and will

-spectrometer; studies of stable isotopes
give detailed paleolimnological  recons t“Uutlunu of  the
Quaternary.

The first site of drilling was selected in Northern
Baikal; experimental drilling will take place in March of 1992.

5. J.Janssen, A.Wang, Loyola University, Chicago, USA:
V.Sideleva, Limnological Institute of Siberian Division of
the Academy of Sciences of USSR, Irkutsk.

- The group continues studies of the mechanisms directing

similar adaptations to similar environmental conditions in
geographically separated populati like endemic deep-water
fishes of Lake Baikal, and Antarctic fishes. The organ studicd

is the side line - the seismoscnsory system. This syvatem cvolved
in the two groups of fishes when they occupied abissal depths.

It allows fishes to analyze mechanical oscillations, and regulates

complex behavioural reactions in feeding and in interaction with
sexual partners. Experiments in aquarium were done with one
pelagic and two near-bottom fishes. Oscillations induced by



special electromechanic devicos induccd changes of  behaviour:
the signals were species-specific. Otudies with hydrophones
also revealed specics specific signals produced by fishes. In
1990 Dr. V.Sideleva visited a station of USA in the Antarctic
where she studied Antarctic fishes together with Dr. J.Janssen.

6. T.Backeljau, E.Verheyen, Royal Belgian Institute for Natural
Sclences, Brussels, Belgium:
T.Sitnikova, D.Shcherbakov, Limnological Institute of
Siberian Division of the Academy of Sciences of USSR,
Irkutsk.

The group has started a comparative studies of molluscs of
Baikal and Western Burope. During a joint czpedition, the group
collected molluscs in Bolshie Koty. The species taken are
believed to be the most interesting ones from the viewpoint of
speciation in Take Baikal. The numbers of specimens  are
sufficient for population studics by means of wmorphometric and

ns  of polymerasc
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iso-enzyme analysis, and for studics by me
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xpected result is
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chain reaction (with mtDNA as target). The
fined phylogeny of the family of Baicaliidac, and times of
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ies secparation. The latter will be comparcd with the datces
is of the
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pe
of the most important geological events. Analy
relationships of Baikalian molluscs with those of Western Turope

€]

will be interpreted in terms of the possibilities for migration
due t the west-ward flow of great Siberian rivers in
b [

Pleistocene when they were barried

(@]

advantage 1s availability of well -studied fossil spoccimens.

7. S.Heaney, Aquatic Sciences Research Division, Department of
Agriculture, Belfast, Northern Ireland, Great Britain;
J.Taylor, Institute of Freshwater Ecology, Windermere,
Northern Ireland, Great Britain: |



N.Bondarenko, N.Guselnikova, ILimnological Institute of
Siberian Division of the Academy of Sciences of USSR,

Irkutsk.

 During & joint expedition and laboratory work, the group
studied picoplankton of Lake Baikal. In 1990, samples of Baikal
picoplankton were delivered to Great Britain, where Dr. S.Heaney
and his colleagues obtained a culture of these algae belonging to
the Synechococcus genus. Immmization of rabbits with this
material afforded specific antibodies which were labelled with
fluoresceine, and used in 1991 to study picoplankton of Lake
Baikal by means of immunofluorcscent microscopy. Antibodies
reacted with a considerable fraction of the picoplankton of Lake
Baikal of the 1991 population. Continuation of thcse studies is
of great importance: the new method will greatly facilitate

monitoring of autumn picoplankton of Lakc Baikal.

8. D.Hunt, Queen Mary and Westfield College., London, Great
Britain;
J.Bowmaker, Institute of Ophthalmology, ILondon, Great
Britain;
V.Govardovski, L.Zueva, S.Shukolyukov, Institute of
Evolutionary Physiology and Biochemistiry of the Academy of
Sclences of USSR, St.Petersburg:
S.5lobodyanuk, V,Sideleva, 0.Smirnova, Limnological Institute
of Siberian Division of the Academy of Sciences of USSR,
~ Irkutsk.

The group continued to study eyes and vision pigments of
Baikal cottoid fishes. The chromophore of these pigments has
been tentatively didentified as retinal-1 typical of marine
fishes. Abgorption spectra of the vision pigments of 13

cottoid fish species have been measured by means of &



microspectrophotometer developed in the Institute of
Evolutionary Physiology and Biochemistry. Absorption maxima
shift towards shorter wavelengths with increasing depth at which
fishes live. This is also typical of marine fishes. Cytological
studies revealed that a retina of some cottoid fishes, 1like
pelagic Comephorus baicalensis and Comephorus dybowskii, and.
benthic deep-water dsprocottus korotneffi, have no bulbs, only
rods, i.e., these fishes are not ocapable of colour vision.
Deep-water Cotttinella boulegeri has very small bulbs. Bulbs of
two spectral types, along with rods, are present in retinae of
shallow-watcr Purucottus kneri, Collus kessleri, Proceollus
jettelest, Cottocomephorus - inermnis, and of decp-water
Batrachocotlus nikolskii, Limnocottius griseus, suggesting that
they are ocapable of colowr vision. It is 1ot
deep-water fishes living in full darkness use their capability
of colour vision. The presence of double symmetrical and double
asymmetrical bulbs may reflect the ability of fishes to detect
polarization of light. The data obtained and the results of
studies which are continued in ILondon, St.Pectersburg. and
Irkutsk may shed new light on the origin of the Baikal endemic
cottoid fish complex, and find out the relationships  between
marine and freshwater cottoid fishes of Asia, Burops, and
America.

However, even & more important result may be  the
pigments of
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possibility to amplify genes of
cottoid fishes by polymerase chain reaction. It is Imown that
the positions of maxima in the absorption spectra of colour
vision pigments depend on only two-three jamino acid resciducs
belonging to the active centers. Therefore, sequencing of the
genes of colour vision pigments may give valuable information on
the fine structure and function of thesc proteins. _

It would be very interesting to start a similar studies

of the colowr vision organs of Baikal seals,



9. I.Zerbst, Institute of Animal Physiology, Berlin, Germany:
L.Snimshchikova, Limnological Institute of Siberian Division
of the Academy of Sciences of USSR, Irkutsk.

| .
Dr. I.Zerbst and her collcagues have found that osmotic
preésure is maintained in medical leach by a mechanism which is
different from that used by higher animals: the high (comparcd
to environment) concentration of cations is equilibrated by
aocumulation of anions of carboxylic acids, rather than by

active transport of chlorine anions. In 1990 she found in a

Limnological Institute

L

joint work with the scientists of +th
that a similar mechanism existc in some Baikal oligochets. The
work demandsd complicated logictic support: the animals had to
be delivered alive from Irkutsk to Germany for investigation
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using unigue instruments. The studics werc a success. In 1991
Dr. I.Zerbst came again and collected new speoimens. It would be
of great interest to extend these studies to a molecular level,
to obtain data on the evolution of the systom of trans-membrane
transport of chlorine anions: misfunction of these systems

causes some heavy disesases of humans.

10. H. Kawauchi, School of Fisheries Scilences, Kitasato

University, Kitasato, Japan:
V.Kumarev, V.Shemyakin, I.Trofimova, Limnological Institute

0f Siberian Division of the Academy of Soienues of USSR,
Irkutsk.

4

Prof. I[I.Kawauchi is one of the lcading scientists studving

(3]

fish growth hormones., The techmology of production of thes
hormones based on genetic engineering, and of their application
in fish industry resulted in an increasc of the growth of
ommercially valuable fishes and invertebrates. During his visit
to Irkutsk Prof. H.Kawauchi delivered a few lectures. and

(@]
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discussed plans of cooperation with the Limoclogical Instiute.
Pituitary glands of Baikal omul Coregonus wutumnalis migratoris
have been collected and taken to Japan for isolation of growth
hormone. The protein will be sequenced in Irkutsk by means of
peptide sequencer of Applied Biosystems.,

wother plan is to synthesize a "proto-gene" of fish growth
hormone in Irkutsk, i.e., of a gene whose expression should
yield an "ancestor" hormone which is believed to have existed in
fish species now extinet. This study is an interesting approach
to confirm  the scheme of molecular phylogeny of growth
hormones proposed by Prof. H.Kawauchi, and, therefore, to check
the validity of the generally accepted theories of molecular

evolution.

11, R.Flower, D.Monteith, Paleoecology Research Unit, Department
of Geography, University College, London, Great Britain;
Ye.Likhoshway, A.Kuzmina, A.Yakushkin, Limnological
Institute of Siberian Division of the Academy of Scilences of
USSR.

Prof. R.Flower is one of the leading scientists of Great
Britain in the field of the effect of acid rains on lake
phvtoplanktnn. During the visit to Irkuisk he was informed on
the programs of phytoplankton monitoring on Lake Baikal, on the

changes of diatom communities duwring Pleistocene duc to climatic
changes revealed by scanning electron microscopy of sediments

Supported by S.Politov (State Committee for Hydrometeorolo
Moscow), the group travelled by helicopter to a small 1a<e on
Khamar-Daban Ridge, high above Southern Baikal, to take samples
of bottom sediments and water. According to preliminary
evidence, the lake is not acidified. The slight increase .of
sulfate concentration may boe duc to acrial  transfer  of
pollutants from the Baikalsk Pulp and Paper Plant.

70



Studies of bottom sediments of Lake Baikal using a special
device for taking thin sections of cores revealed a change of
the diatom community nearby Baikalsk Plant, compared with other
stations. It was attempted also to take & sample of Baikal

77/

sediments using a deep-water manned submersible Pisces wnder
visual, and video uontrol to guarantee intactness of the

uppermost (10-20 mm) layer accumulated during the 20th century.

Analyses of samples will be done in Irkutsk and in CGreat

Britain.

12. B.Goddeeris, K.Martens, P.Martin, Royal Belgian Institute
for Natural Sciences, Brussels, Belgium;
V.Belkov, V.Alexandrov, I.Noskova, L.Snimshchikova,
G,Mazepova,  E.Karabanov,  A.Linevich, R.Kamaltynov,
Limnological Institute of Siberian Division of the Academy
of Sclences of USSR, Irkutsk.

Belgian and Soviet scientists worked toge
agc T

g
Baikal according to the long-term program "Ecology of Benthos'.
In 1991, I.Noskova and V.Belkov visited the Royal Belgian
Institute for Natural Sciences where they studied Baikal
ostracodes and chyronomides. 4 Jjoint publication on  ostracodcs
has been prepared by Belgian and Russian scientists with Dr.
G.Mazepova, & leading specialist on  ostracodes of  the
Limnological Institute, as a coauthor. During the visit of
Belgian scientists to Baikal in summer of 1991, new samples of
benthic animals have been collected. In an expedition on R/V

D
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Vereshchagin samples of bottom sediments were taken with a large
box corer in the delta, and nearby the delta of GSelenga river.
Sub~samples from the box corer were taken with plastic tubes in
such a way that the upper layer of sediments was not disturbed.

b

After this, very delicate measurements of he  vertical
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distribution of oxygen using & micro-clectrod



directly on board the ship. These profiles greatly differed from
each other. Oxygen is present in sediments taken at a depth of
25 m in the delta only in the upper 1 mm; in other samplcs taken
at depths between 100 and 1150 m, oxygen is present in the upper
12 to 23 mm. These significant differences of the environment
must lead to significant differences in benthic fauna. Abundance
of benthic organisms will be studied with 110 kg of bottom

2

sediment samples taken to Belgium. After. preliminary sorting,

some groups of animals will be sent for identification to
Irkutsk; e.g., gammarids will be studied by Dr. R.Kamaltynov of
the Limmological Institute.

13. J.Boxshall, P.Clark, National Museum of Natural History,
London, Great Britain;
T.Evstigneeva, Limnological Institute of Siberian Division
0of the Academy of Sciences of USSR, Irkutsk.

In 1991 this group contimucd to study condemic Baikal

copepodes, harpacticides. Using special traps, they studied

a

quantitatively the distribution of these corustaceans at an

. ) . ! \ . ~ _
wderwater "polygon" in Bolshie Koty, and at other sites. Come

samples were taken by means of Tisces, mamncd deep-water
submersible. The results obtained will be used in  joint
publications, and in a book on the phylogeny and ecology of

copepodes.

14. P.Bradbury, US Geological Survey, Denver, USA:
G.Khursevich, Institute of Geology and Geophysics of the
Academy of Sciences of Byelorussia, Minsk:

V.Mats, Ye.Likhoshway, Limnological Institute of Siberian
Division of the Academy of Sciences of USSR, Irkutsk:
G,Chernyaeva, Institute of Earth Crust of Siberian Division
of the Academy of Sciences of USSR, Irkutsk.



According to the plans of djoint rescarch with the US
Geological Survey on Global Change, the group has discussed in
detail existing information on the diatom ocomplexes of Baikal
sediments. Excursions to the thoroughly described geologioal
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sections on Olkhon Island, and on the shore of 5
(Baikalsk-Tankhoy) took place during the visit of  FProf.
orn  the
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P.Bradbury. Thorough consideration of the available data
deeper layers of tube cores taken on Academic Ridge which
contain frustules of extincet Slepvhunodiscus grandis revealed
that there is not encugh evidence to claim their Pliocccne age -
Pleistocene seems to be & morce realistic date. New cores will be

gtudied jointly.

15. R.Vainola, University of Helsinki, Department of Genetics,

Helsinki, Finland:
R.Kamaltynov, Limnological Institute of Siberian Division of

the Academy of Sciences of USSR, Irkutsk.

Amphipodes of Lake Baikal are a large group of endemics

containing more than 260 specics. These animals inhabit the
littoral zone, the bottom of the lake, and the pelaglal. To

understand the mechanisms of the formation of the DBaikal

endemic complex and to reveal the links between Baikal catchment

basin and the paleo hydrographic unetwork of Iurasia, it is
ecessary to find out the phylogenctic relationships between

=

m xhlpodes of Lake Baikal, and amphipodes of Buropé. During the
vedition of 1991, 50 amphipode species were collected fo
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analyze mitochondrial DNA, and 50 species for  iso--enzyme
analysis.

16. K.Nealson, M.Nealson, Center for Great ILakes Studies,

13



74

University of Wisconsin-Milwaukee, USA;

R.Blakemore, N.Blakemore, University of New Hampshire, New
Hampshire, US4;

B.Namsaraev, Institute of Microbiology of the Academy of

Sciences of USSR, Moscow;
E.Karabanov, T,Zemskaya, S.Belikov, L.Granina, Limnological

Institute of Siberian Division of the Academy of Sciences of
USSR, Irkutsk.

The group continued Joint investigations of Baikal

microorganicms which began two years ago. Onc of whe groups of
microorganioms studied were  those  taking part in-  the

transformation of iron, manganesc, and sulphur. It is planned to

classical microbiological methods, and by
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identify them

probing with llauﬂUblbut des complementars
Using Pisces, manned deep-water submersible,  samples | of
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microorganisms were taken at the bottom of Trolikha Bay, at the

N

warm vent. According to preliminary deba, microorgainisms forming

mats found in 1990 are sulphur bacteria,
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A very interesting finding is the presence

magrnetic organ - a thread carrying iron-containing gramulae, and
actively move  towards  the northern magnetic DOLE.

Representatives of this group have been found for the first fime
in other water bodies by Prof. R.DBlakemore and his col

Magnetic bacteria are abundant in sediments, and the ecological
significance of their magnetotaxis may be their ability to
discriminate between "up! and "down" by the direction of the

magnetic field, thus avoiding hlgh concentrations of o
Maximum concentration of magnetic bacteria in Baikal sediments

occurs at a erth 10-20 mm below sediments surface rather than

on the surface like in other water bodies. The high abundance of
magnetic bacteria in Baikal sediments suggests that they play an
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important role in the ecosystom, in &ho return of  buricd
’ 1] : i .
nutrients to the water body.

17, D.Edgington, J. Val Klump, C, Remsen, P Andersen, Center for
“Great Lakes Studies, Milwaukee, USA; |
E.Karabanov, L.Granina, G.Ivanov, V,Fialkov, ILimnological
Institute of Siberian Division of the Academy of Sciences of

USSR, Irkutsk; | |
~ A.Gvozdkov, Institute of Geochemistry of Siberian Division
0f the Academy of Sciences of USSR, Irkutsk, :

A Soviet-American expedition of Lakc Daikal of 1983 has
taken bottom sediment samples for direct | determination of the
rate of accumulation of sediments from the vertical profiles of
lead 210 and caesium-137. In 1991, after prolonged analysic and
modelling, the results were published in Nature. 4 special model
had to be developed in order to explain the'vertlcal profiles of

1

radionuclides in Baikal sediments. This model

accountt the long residence time of radionuclides in  the dcep
water body. In 1990 and 1991 the studies were continued to check
the validity of the model. It is rnecessary to  explain
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misterious complete absence. of  cacoium
Northern Baikal, to study the re-disiribution of scdiments after

they fall to the bottom. The expedition of 1991 concetrated
radionuclidcs from  large volumcs of Baikal watcr taken  at
differcnt dopthe at wany stations using RV Vereshchagin,  and
took new sainpl of bottom sedimento.

18. T.Kawai, National Institute for Envirommental Studies,
Ibaraki, Japan; |
S5.0kuda, Okayama University of Science, Kyoto. Japan;
S.Hayashi, H.Naganawa, Gifu University, G

Y.Watanabe, Tokyo Metropolian University, Tokyo. Japan;

—



~ Y.Inouchl, Geological Survey, Ibarakil, Japan;
_ G.Inoue, Shonan Institute Tech., Tokyo, Japan;
" H.Morino, Ibaraki University, Ibaraki Japan;
H.Tominaga, Musashigaoka JR. Gollege, Tokyo, Japan}
* K.Numachi, Ocean Research Institute, Tokyo University,

Tokyo, Japan.

In ocomnection with the intention of many scientific
institutions of Japan to take part in BICER activities, Japanese
scientists took part in a few uXpeQ1tions, and collected
information on the direoiions of research and on the available
facilities. |

"19 P.Kutsenogy, ‘Institute of Atmosphere thsics University of
Meinz, Germany; | |
T.Khodzher, V.0bolkin, V Potyomkin, L.Golobokova,
V.Drozdova, Limnological Institute of Siberian Division of
the Academy of Sciences of USSR, Irkutsk;

K.Kutsenogy, V.Makarov, N.Bufetov, Institute of Chemical

Kinetics and Combustion, Siberian Division oI the Academy of

Sciences of USSR, Novosibirsk;

I.Vereshchagin, L.Makalsky, Moscow Energy Institute;
~V.Karnaukhov, Institute of Aquatic and Ecological Problems,
-Siberian Division of the Academy of Scilences oI USSR,

Barnaul; | |

AEfremov, Institute of Inorganic Chemistry, Siberian

Division of the Academy of Sciences of USSR, Novosibirsk.

The expedition was conducted according to an  agreement
between Limnological Iﬁstitute and Institute of  Chemical
Kinetics and Combustion, on one hand, and according to a
memorandum of these Institutes with the Institute of Atmosphere'
Physics, University of Meinz (Prof. R.Janicke), on the other



hand. Aerosol samples were taken from the atmosphere of Southern
Baikal. Observations were done at two stations - oné on the
ghore of Lake Baikal nearby outlet of Angara river, and the

|

other in the mountains, nearby solar telescope; sampling was

|

also performed on board of R/V UObruqhev”.  A large volume
impactor, and a diffusion chamber (condensation nuolei: counter)
were used. |
" Data on the spectrum  of aerosol particles smaller than
0:2 um, and on the variability of this spectrum have been for
the first time obtained.: The spectrum may be bi-modal, or
wni-modal. The form of the spectrum is different at different
aerosol particles concentrations (measured &as  number of
particles per unit volume),'and depends on the time of the day,
and meteorological conditions. The spectra were unimodular
during daytime, when wind blew from lands towards lake. Maximum
of this wnimodular spectrum ocours at particle size 0.07 um.
Smaller particles (10—3 - 10_2um) gave ’peaks- during sunrise,
and at dawn; they were due +to phdtochemioal"reaotions. These
small particles were absent at night, and during rainfalls.
Dependenoe of the concentration on the time of the day is
very well pronownced over the range 0.3 to 10 pm;  the
concentration at daytime is a few times greater than at night.
The spectrum of sizes of these particles is close to Junge. The
concentration of N0, is close to background (0.2 - 0.4 ug/msd;
it increases one order of magnitude nearby industrial pollution
sources (Baikalsk, Selengs delta, reservoir of  Irkutsk
HydroelectrioﬂPower Station). For comparison: this concentration
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is 2 - 4 ug/m” in North America, and 8 pg/m” in Central Turope).

Data on the chemical composition of aerosol particles of
different size, and on the spectrum of sun radiation were also
obtained.
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ACTIVITY OF BAIKAL INTERNATIONAL CENTER FOR ECOLOGICAL RECEARCH
OF 1992

Dr. M.Kuzmin, Geochemical Institute of the Siberian Division of the
Russian Academy of Sciences, Irkutsk, Russia
Dr. P.Hearn, United States Geological Survey, Reston, USA
Dr.S.Colman, Branch of Atlantic Marine Geology, U.S. Geological Survey,
Koods Hole, USA
Dr. D.Williams, University of South Carolina, Columbia, South Carolina, USA
Dr. T.Kawai, National Institute for Environmental Studies, Ibarakil, Japan
Dr. N.Takamatsu, Toho University, Chiba, Japan
Prof. V.Mats, Dr. V.Fialkov, Dr.Ye.Karabanov, Limnological Institute of
the Siberian Division of the Russian Academy of Sciences, Irkutsk, Russia
Dr.Yu.Kalmykov, "NEDRA”, Yaroslavl, Russia

Experimental under-water drilling of bottom sediments from ice has
been performed in March, 1992 on Bolshoe Sludanskoe Lake (western coast, of
North Baikal). Different drilling methods and instruments have been tested.
Two cores, 360 and 400 cm long, have been obtained.Experience necessary for

drilling on Lake Baikal has been aquired.

A.Golmstock, the Southern Branch of the Institute of Oceanology of the
Russian Academy of Sciences, Gelendzhik, Russia

Dr.S.Colman, Dr.R Rendigs, Dr.R. Seal, Dr. K.Parolski, Branch,of'Atlantic
Marine Geology, U.S. Geological Survey, Woods Hole, USA.

Dr.H.Nelson, Dr.Ja.K.0 Toole, Branch of Pacific Marine Geology, U.S.
Geological Survey, Menlo Park, USA,

Dr.J.Peck, University of Rhode Island, Rhode Island, USA

Dr. V.Fialkov, A.Badardinov, Limnological Institute of the Siberian

Division of the Russian Academy of Sciences, Irkutsk, Russia



A new cycle of geophysical studies of the sediments, and of the upper
part of the crystaline basement of Lake Baikal depression has been
performed. Data of multi-channel seismic profiling have been obtained by
means of a 96 channel streamer over a route of 1800 km; refraction data
have been obtained on a 500 km profile with bottom seismic stations.

The regions studied were those presenting greatest interest for subsequent
drilling of sediments, like Posolskaya Bank, Selenga-Buguldeika link,
Akademichesky Ridge. The data obtained are treated jointly by the Sou-
thern Branch of the Institute of Oceanology of the Russian Academy of

Sciences, and by the National Geological Survey of USA.

Dr. E.Karabanov, Limnological Institute of the Siberian Division of the
Russian Academy of Sciences, Irkutsk, Russia
Prof. T.Kawai, Dr. V.Tanaka, National Institute for Environmental Studies,
Tsukuba, Japan.
Dr.H.Sakai, Prof.Fujii, Toyama University, Japan.
Dr.G.Inoue, Otsuma Women's University, Otsuma, Japan
The expedition collected samples of bottom sediments using gravity
and piston corers. Three-to eight-meter cores were obtained. The sediments

are studied jointly for paleo-climate reconstructions.

Dr. Ye.Karabanov, Dr. L.Granina, Dr.M.Shimaraeva, Dr.E.Stolbova,
Limnological Institute, Irkutsk, Russia

Dr.P. Hearn, U.S. Geological Survey, Reston, USA

Dr.S.Colman, Dr.S.Carter, R.Rendigs, Dr. K.Parolski, Dr .R.Seal,

Branch of Atlantic Marine Geology, U.S.Geological Survey, Woods Hole, USA
Dr.H.Nelson, U.S. Geological Survey, Menlo Park, USA

Dr. D.Peck, University of Rhode Island, Rhode Island, USA

The expedition continued studies of bottom sediments of Lake Baikal,




and preparations to drilling of Baikal sediments from ice in winter of
1993; 1100 km of high-resolution seismic profiles have been obtained (3.5
keps, resolution 50 m, depth of penetration 30-50 m; 100-1060 cps, resolu-
tion 1-2 m, depth of penetration 300 m). Long cores of bottom sediments
have been obtained for subsequent studies by Russian and American

scientists.

Dr.P.Bradbery, U.S. Geological Survey, Colorado, USA
Dr. Ye.Likhoshway, Limnological Institute of the Siberian Division of the
Russian Academy of Sciences, Irkutsk, Russia

Stratigraphy of fossil Baikal diatoms has been studied with sediments
belonging to Holocene and Upper Pleistocene. The data of palinological

analysis of the same sediments have been discussed.

Dr. R.Flower, D.Monteith, Dr. A.Mackay, University College, London, Great
Britain
Dr. Ye.Likhoshway, T Nikiteeva, A.Kuzmina, Limnological Institute of the
Siberian Division of the Russian Academy of Sciences, Irkutsk, Russia

~ The upper layer of Balkal sediments has been studied in order to eva-
luate recent (100-200 years b.p.) changes of the ecological system. Diatom
algae and crysophite cysts have been taken as indicators. A new sediment
sampler has been tested. The taxonomy of Baikal cyclotellas, and the de-

tails of the ultrastructure of their frustules have been discussed.

Prof. V.Mats, Limnological Institute of the Siberian Division of the Russian
Academy of Sciences, Irkutsk, Russia

Prof. V.Ufimtsev, Institute of the Earth Crust of the Siberian Division of
the Russian Academy of Sciences, Irkutsk, Russia

Prof. G.Lyubetskaya, Irkutsk Polytechnical Institute, Irkutsk, Russia




Prof. Ya.Venzhan, Dr. T.Kochen, Dr. Ts.Syao Lun, Chinese Gedlogical
University.
Dr. Ti Yuan, Geological Survey, Shansi, China

The Russian-Chinese joint project launched in 1991 has been continued;
the project is aimed at comparative studies of intra-continental rifts,
particulary, of the Baikal, and the Finway rifts. The expedition of 1992 on
Lake Baikal studied geology of depression, riftogeneous faults, morpho-

structures, Cenozoic sediments, terraces, glaciation signatures.

Prof. G.Seret, Dr. S.Leroy, Institute of Geology, Louvain-la-Neuve,
Belgium
Prof. S.Fujii, Dr. A.Takeuchi, Toyama University, Toyama, Japan
Prof. V.Mats, Limnological Institute of the Siberian Division of the Russian
Academy of Sciences, Irkutsk, Russia

The expedition surveyed basic sections of different limnic and sub-aerial
sediments of Myocene, and Quaternary. "Live” faults have been found in

flanking structures of the Baikal depression.

Prof. J.Klerkx, Dr. K.Theunissen,Dr. J.-L.Lenoir, Dr.A Mruma,
Dr.D. Delvaux, the Royal Museum for Central Africa, Brussels, Belgium
Dr. K.Levi, Dr. A. Melnikov, Dr.A.Miroshnichenko,Dr. S.Kashik, Dr. A.
Mazukabzov, Dr. E.Sklyarov, Institute of the Earth Crust of the Siberian
Division of the Russian Academy of Sciences, Irkutsk, Russia

Field investigations, cooperative with the group of specialists from
the Royal Museum for Central Africa on "Comparative studies of sedimenta-
tion mechanisms in rifts” (CAZIMIR) Russian-Belgium project, are continued.
The study is done on an ancient basement of the Baikal basin, on active
faults and on the evolution of tectonic strees fields. The objects under

investigations are: Priolkhonje, Southern Baikal and the western shore of




Baikal.
Dr.J.Klerkx, Dr. C.Brone, the Royal Museum for Central Africa,Brussels,
Belgium
Dr. R.Kipfer ,Swiss Federal Institute of Water Resources and Water Pol-
lution Control, Duebendorf, Switzerland
Dr. V.Golubev, Institute of Earth Crust of .the Siberian Division of the
Russian Academy of Sciences, Irkutsk, Russia

Specialized geothermal and hydrochemical investigations are conducted
within CASIMIR project in the nothern part of Lake Baikal with the partici-
pation of Swiss and Belgian scientists. The object under investigations is

Northern Baikal.

Dr. K.Levi, dr. A.Miroshnitchenko, Institute of the Earth Crust of the
Siberian Division of the Russian Academy of Sciences, Irkutsk, Russia
Dr. A.Agar, Dr. K.Klitgord, Dr. G.Akton, U.S. Geological Survey, Reston,
USA

The investigation on neotectonics of the Baikal basin and paleomagne-
tism are done with the participation of the American scientists. The objects

under investigation are: Priolkhonje, Olkhon Island.

Prof. K.Numachi, Oceanology Institute of Tokyo University, Tokyo, Japan
Dr. Sh.Tanabe, Ohito University, Ohito, Japan
Dr. N.Miyazaki, National Scientific Museum, Tokyo, Japan
Prof. M.Grachev, Dr. Ye.Petrov, N.Malikov, M.Ivanov, L.Yegorova,
Limnological Institute of the Siberian Division of the Russian Academy of
Sciences, Irkutsk, Russia

The expedition collected samples of tissues of 100 baikalian seals
during spring cull in order to study anatomy, to determine the content of

chlororganic pollutants (e.g., DDT and DDC, etc.), to investigate intra-




species heterogeneity by means of restriction analysis of mitochondrial

DNA, and iso-enzyme analysis.

Prof. K.Numachi, Dr. T.Kobayashi, Tokyo University, Japan
Prof. M.Grachev, Dr. S.Slobodyanyuk, Dr. V.Sideleva, Mr. A.Novitsky
Limnological Institute of the Siberian Division of the Russian Academy of
Sciences, Irkutsk, Russia

The expedition collected 3 to 50 specimens of 15 baikalian cottoid
fishes in order to estimate their intra-species heterogeneity by means of

restriction analysis of mitochondrial DNA, and iso-enzyme analysis.

Dr. H.Morino, Dr. Yo.Kikuchi, Ibaraki University, Ibaraki, Japan
Dr. A.Otaka, Hirosaki University, Hirosaki, Japan
Dr. D.Sherbakov, Dr. R.Kamaltynov, Dr. T.Yevstigneeva, Limnological
Institute of the Siberian Division of the Russian Academy of Sciences,
Irkutsk, Russia

A numerous group of endemic baikalian amphiphodes was studied by
variety of methods. Data of iso-enzyme analysis, and of the analysis of
mitochondrial DNA and 165 RNA will help to refine the phylogenetic rela-

tionships within the group.

Prof. E.Takahashi, Yamagata University, Japan
Dr. A.Kuzmina, Limnological Institute of the Siberian Division of the Russian
Academy of Sciences, Irkutsk, Russia

Prof .E.Takahashi is the author of the key to chrisophite algae of
Japan, one of the leading specialists in the systematics of these algae.
During his visit, the directions of joint research of Russian and Japanese
scientists were discussed. The expedition collected samples in Southern

and Middle Baikal. 13 species of chrysophite algae have been identified,




two of them were found in Baikal for the first time.

Ms B.Zeeb, Ms. K.Duff, Queen University, Kingston, Canada
Dr. Ye.Likhoshway, Dr. A.Kuzmina, Limnological Institute of the Siberian
Division of the Russian Academy of Sciences, Irkutsk, Russia’

The two post-graduate students came to the Limnological Institute
for four months in order to collect and study cysts of chrysophite algae in
Lake Baikal. The cysts obtained were described by-means of a formalized
computer system developed by members of the Limnological Institute together
with Prof. Sandgren of the University of Wisconsin-Milwaukee. Data on the
stratigraphy of chrysOphite cysts in the sediments of Lake Baikal belonging

to Holocene and Upper Pleistcene have been obtained.

Dr. D.Jewson, Freshwater Laboratory, Ulster University, Ulster, Northern
Ireland
Dr. Ye.Likhoshway, Limnological Institute of the Siberian Division of the
Russian Academy of Sciences, Irkutsk, Russia

In connection with the problem of "melosira” years, studies of the life
cycle of the dominanting baikalian planctonic diatom alga Melosira baica-
lensis have been commenced. The "age” of frustules may be determined from

their ultrastructure as revealed by scanning electron microscopy.

Prof. R.Colwell, Maryland Biotechnology Institute, USA
Dr. V.Drucker, Limnological Institute of the Siberian Division of the
Siberian Division Russian Academy of Sciences, Irkutsk, Russia

The group headed by Dr.Colwell has taken samples of blood of scuba
divers working on Lake Baikal in order to establish the presence of..anti—
bodies to facultative pathogens - psychrophillic microorganisms which can

under appropriate conditions attack the respiratory system of humans. It




also studied the content of E.coli and other facultatively pathogenic

bacteria in near-shore water of Southern Baikal.

Dr. B.Goddeeris, Royal Belgian Institute for Natural Sciences, Brussels,
Belgium
Mr. V.Belkov, Mr. V.Alexandrov, Limnological Institute of the Siberian
Division of the Russian Academy of Sciences, Irkutsk, Russia

The expedition continued the studies of chyronomides of East Siberia.

Samples were collected in Baikal, and in the Irkutsk reservoir.

Dr. P.Martin, Dr. B.Goddeeris, Royal Belgian Institute for Natural Sciences,
Brussels, Belgium
Dr. O0.Timoshkin, Limnological Institute of the Siberian Division of the
Russian Academy of Sciences, Irkutsk, Russia

The expedition sampled benthic organisms of Lake Baikal at depths from
30 to 800 m at many stations. The species diversity of harpaticides, chyro-
nomides, ostracods, oligochets has been studied in connection with the ver-

tical red-ox patential profiles of Baikal sediments.

Dr. Ya.Watanabe, Tokyo University, Japan

Dr. T.Nagata, Nagoya University, Japan

Dr. S.Yasuhiro, Yamagata University, Japan

Mr. K.Dong Sup, Tokyo Metropolian University, Tokyo, Japan

Mr. R.Nakazato, Tokyo Metropolian University, Tokyo, Japan

Mr. K.Takai, Nagoya University, Nagoya, Japan

Ms. K.Kawanobe, Nagoya University, Nagoya, Japan

Dr. V.Dryucker, Dr. N.Guselnikova, Dr. N.Bondarenko, Dr. T.Kostornova,
Dr. 0. Molozhavaya, Limnological Institute of Siberian Division of the

Russian Academy of Sciences, Irkutsk, Russia




The group investigated primary production and the vertical profiles
of bacteria and phytoplankton in Southern Baikal. To identify and to count
the organisms, the group used an epi-fluorescent microscope. The high

abundance of picoplankton in Baikal water has been confirmed.

Dr. P.Richard, Dr. R.Galois, Marine Ecology and Aquaculture Research
Center, Houmeau, France
Dr. T.Kozlova, Dr. N.Melnik, Limnological Institute of the Siberian
Division of the Russian Academy of Sciences, Irkutsk, Russia |

The group collected samples of pelagic and benthic organisms of Lake
Baikal in order to investigate the food webs by means of analysis of the

ratia of stable isotopes of carbon and oxygen in their lipids.

Prof. E.Wada, Dr. T.Ueda, Ecological Research Center of Kyoto University,

Kyoto, Japan

Dr. 0.Timoshkin, Dr. N.Melnik, Dr.L.Gorbunova, Limnological Institute

of the Siberian Division of the Russian Academy of Sciences, Irkutsk, Russia
The expedition collected 24 samples of water, 14 samples of plankton, 4

samples of benthic organismé, and 5 species of fish at a number of stations

in Lake Baikal in order to study the food webs by estimating the ratia of

the contents of stable isotops of oxygen, carbon, and nitrogen.

Prof. R.Van Griecken, Dr. H.Van Malderen, Antwerpen University, Belgium
Prof. K.Rahn, Rhode Island, Rhode Island, USA

Prof. R.Janicke, Meteorology Institute, Germany

Dr. T.Khodzher, Dr. V.Obolkin, Dr. V.Potyomkin, Dr. V.Arguchintsev,
Limnological Institute of the Siberian Division of Russian Academy of
Sciences, Irkutsk, Russia

The expedition sampled in June of 1992 aerosols in the atmosphere over




Lake Baikal. The main method was collection of aerosol particles on 0.4 mcm
Nucleopore filters. The element composition (45 elements) will be determi-
ned in USA by neutron activation technique. Minerals will be determined in
Belgium by means of an electron micro-probe. The major anions will be de-
termined in Russia by means of micro-column ion chromatography. The data
obtained will help to identify natural and industrial substances fdﬁnd in

aerosols over Lake Baikal.

Prof.D.Edgington, Center fbr Great Lakes Sudies, Milwaukee, USA
Dr. A.Avrorin, Dr. V.Sinyukovich, Dr. Ye.Titova, A.Sobolev,
Limnological Institute of Siberian Division of the Russian Academy of
Sciences, Irkutsk, Russia

The group continued studies of the content of uranium, and of the
isotope ratio 234U/ 238U in waters and bottom sediments of lake Baikal.
A large number of samples has been obtained from Selenga river over all
its length starting from the Mongolian border. Additional samples were

taken to determine the content of heavy metals and chloroorganic compo-

unds in sediments.

Dr. M.Shiharaev, Dr. N.Granin, Mr. V.Tsekhanovsky, Dr. V.Drucker,
Limnological Institute of the Siberian Division of the Russian Academy of
Sciences, Irkutsk, Russia

Dr. R.Kipfer, Swiss Federal Institute of Water Resources and Water

Pollution Control, Duebendorf, Switzerland

Prof. T.Kawai, National Inatitute for Environmental Studies, Ibaraki,

Japan

Dr. G.Kodenev, Dr. V.Shmelyov, Engineering Center for Geophysical and
Ecological Instrumentation of the Siberian Division of the Russian Academy of

Sciences, Novosibirsk, Russia
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The expedition continued studies of the mechanisms of ventilation of
deep waters of Lake Baikal induced by thermal bars in spring. Samples of
water were collected to measure the content of freons, oxygen, silica,
solids, phytoplankton, bacteria, helium and tritium. Profiles of physical

characteristics were also measured.

Dr. M.Leermakers, Dr K.Meuleman, Dr. H.Van Malderen, Free University
Brussels, Belgium
Dr. A.Yegorov, Institute of Natural Ressources, Chita, Russia
Dr. L.Andrulaite, Institute of Geochemistry of Siberian Division of the
Russian Academy of Sciences, Irkutsk, Russia
Dr. A.Avrorin, Limnological Institute of Siberian Division of the Russian
Academy of Sciences, Irkutsk, Russia

The expedition studied the content of mercury and methylmercury in Baikal
waters at different depth at 21 stations, in the atmosphere over Lake Bai-
kal, in baikalian fishes, and in waters of some tributaries of Baikal . Many
analyses were run directly on board of "Balkhash” research vessel. The
instruments of Russian participants (which have been designed to measure
concentrations of mercury down to maximum permissible concentrations) gave
figures close to their sensitivity limits ("zero” concentrations). The in-
strument and the methods of Belgian scientists (gas chromatography with a
selective detector) gave values 2-3 orders of magnitude smaller than those
reported earlier. The concentrations of mercury and methylmercury in Baikal
waters are close to those found in non-polluted water-bodies. Analyses of

fish tissues will be done in Belgium.
Prof. S.Okuda, Dr. T. Fujii, Dr. Ya.Itimura, Okayama University, Japan

Dr. M.Shimaraev, Mr. V.Tsekhanovsky, Limnological Institute of the

Siberian Division of the Russian Academy of Sciences, Irkutsk, Russia
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The expedition performed hydrophysical measurements in Listvenichny bay,
nearby outlet of Angara river. The temperature, transparency, conductivity
data obtained will make it possible to estimate the extent to which deep wa-

ters of Baikal contribute mix with surface waters at Angara outlet.

Ms. U.Wilm, Osnabrueck University, Osnabrueck, Germany
Dr. Ye.Titova, Dr. A.Mamontov, Limnological Institute of the Siberian
Division of the Russian Academy of Sciences, Irkutsk, Russia

A German student Ursula Wilm worked on Lake Baikal during four months.
Her task was to collect samples of fishes on Lake Baikal, and to measure
the content of heavy metals in their tissues. The measurements will be done

in Irkutsk and Osnnabrueck (Germany) in parallel.

Dr. F.Steenhoudt, Dr. N.Cauwe, Royal Museum of Art and History, Brussels,
Belgium
Ms. S.Missoten, Leuven Catholic University, Leuven, Belgium
Dr. L.Lbova, Buryat Institute of Social Sciences, Ulan-Ude, Russia

Belgian archeologists have been acquainted by archeologists of Buryatia
with the archeological sites in the basin of Selenga river. The expedition
has surveyed preliminarily a paleolytic site in order to study it in more
detail in 1993. It is planned for the future to investigate the industry
(technology) of humans who lived in East Siberia at the borderline between
Middle and Upper Paleclytic - this stage is missing in Europe. According to
very preliminary hypotheses, humans-carriers of the industries of Upper

Paleolytic - could have migrated to Europe from East Siberia.

Dr. Moens, Royal Museum of Art and History, Brussels, Belgium

Dr O Timoshkin, Limnological Institute of the Siberian Division of

the Russian academy of Sciences, Irkutsk, Russia
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Dr.0.Timoshkin and his colleagues have collected giant flatworms of Lake
Baikal and sent them to Belgium, where the group headed by Dr. Moens will
isolate and sequence Cytochrome B - a higly conservative protein. Data on
the sequence of amino acids of Cytochrome B will help to understand the

phylogenetic position of flatworms in the animal kingdom.
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OT4eT 0 AeATenbHOCTH BaiKanbCKoOro MEeXAYHapOAHOrO LEHTpa
3KONOrH4eCKUX HCcCneposaHuit 3a 1993 roa

B 1993 rony BaikajbCKUA MexOyHapOOHHA LEHTP SKOJOIMUYECKUX WCCIIeNOBaHUNA
pYHAN 110 MHOCTPaHHHX YYEHHX, U3 HUX 28 CTYZIEHTOB Y CTaKEPOB, BRIIOJHEHO OKOJIO
40 MexOyHapOOHHX NPOEKTOB, 10 M3 KOTOPEX MMeJo $MHAHCOBYKL NOAmepwKy Cubupc—
Koro orzenenvsa PAH B ofveMe 29 MiH. pyO. [IpaxkTHUeCKM BCe BHAeNeHHHe Oraene-—
HMEM CpeJCTBa MOWIM Ha MpOBeeHVe sKcrnemumit (omata ¢uora, aBTOTpaHCIOpTa) M
[IpOBEEHUEe aHAJMTUYECKUX pafoT cuiiaMi JIMMHOJIOIMYECKOrO WHCTUTYTa, WHCTUTYTOB
3eMHO# KOPH ¥ I'€OXHMMUU,

Bcero B 1993 romy or uneHoB BMISH 1 gpyryX MHOCTPaHHHX YYACTHUKOB IOJY-—
yeHo 67.4 MiH.pyOJneil. 3 HUX Ha NIpYEeM YUYeHHX U INPOBEAEHME SKCIeIVIMA ¢ ux
y4acTVeM U3pacXoroBaHO 46.0 MiH.pybnei. [Ipr yyacTid B SKCNEIVIMM YUEHHX 2-X
WM 3-X CTpaH MNPUBEOEHHHE 3[eCh 3aTPaTh Ha KOpalib IOJyUEHH LeJICHMEM OBWUX
pacxonoB, COOTBETCTBEHHO, Ha 2 wm 3.

OcTtaBuMecs cpeactsBa (21.4 MIH.pyOseil) NMoTpauyeHH Ha NOONEPKKY TEKYUMX
pacxonoB JIMMHOJIOI'MYECKOI'O MHCTUTYTA .

Bcero MHCTUTYTOM Ha IIPOBEZIEHME HAYUYHHX SKCIEAMLIMIA [0 MEXIyHAPOLHEM
MIPOEKTaM H3pacXOofoBaHO — 42.7 MH.py6nel, B TOM uucClje:

Ha KOopabay ¥ aBTOTPAHCIIOPT — 27.7 MIH.pyo.,
Ha TOJIEBHE M IMPOYHE SKCIEeIMLIMOHHKE pacxoms — 3.0 MJH.pyo. ;
HarbaBKU 10 KOHTPaKTaM ¥ OTUMCJIeHUA — 5.7 MIH.pyod. ;
HaKJaJHEEe pacxoms — 6.3 MIH.pyo.
OMHAHCOBHIA BKJaZl MHOCTPAHHHX YYACTHMKOB OV CJIELYIOWMA.
Benerua — ofmasa cyMMa 13.3 miH. pyb., M3 HUX (aKTMUECKN U3PacxXolOBaHO Ha
YYaCTHUKOB OesIbI'MACKOR CTOpOHH 5.9 MiH. py®, B TOM UHCIE:
- omwata kopabyeit - 4.3 MIH. pyo.;
- omata 3a rocturuly — 0.5 MiIH. pyo.
- BHIJIaTA CyTOYHEX - 0.1 MJIH. pyob.,;
— HaKJagHee pacxoms - 1.0 miH. pyob.
lBetiiapua - ofmaa cymma 20.3 MiIH. py6., M3 HUX (QAKTUYECKU U3pacXOnoBaHO Ha
YUYaCTHUKOB WBEHIIAPCKON CTOpPOHH 5.3 MiH. py6., B TOM UHCJE!
- omiaTa Kopabneik n aproTpaHcropra - 3.8 MImH. pyod.,
- omara 3a rocTuHuly - 0.4 MiIH. pyo.;
-~ BHIIATa CcyTOuHBX - 0.2 MiH. pyo.;

|

HakJlagHue pacxoms — 0.9 MiH. pyo.
finouys — obuas cyMMa 17.5 MaH. py®., M3 HUX QaKTHUYECKH M3PacXOAO0BaHO Ha
YYaCTHMKOB FMNOHCKOM CTOPOHH 17.9 MIH. py0., B TOM UYWCIE:

— omaTa kopabJsel n aBTOTpaHcropTra — 12.0 MimH. pyod.



- QOmiaTa 3a I'OCTHHMIY — 2.6 MIH. Dyo.,;

— BHILIATA CYTOYHHX — 0.2 MIH. pyb.;

— HakJaZHHe pacxomu — 3.0 MiH. pyo.
ClIA - obujasa cyMMa 10.3 MaH. py0., M3 HMX (aKTHUECKM M3PACXONOBAHO Ha y4yacT—
HUKOB aMEPHKAHCKOM CTOpOHH 11.5 MiH. pyD., B TOM 4ucCae:

— omnaTa Kopabne#l n aBTOTpaHCIopTa — 9.7 MIH. pyo.;

- omyata 3a roctuHuyy - 0.4 MiH. pyob. ;

— BHIIaTa CYTOYHHX — 0.3 MIH. pyo.;

— HakJiagHee pacxonu — 1.1 MaH. pyod.

lepManpAa — obumasg cymMa 3.5 MaH. pyO., M3 HUX (aKTUYECKM HW3pacxXOfOBaHO Ha
YUYACTHUKOB TI'€PMAHCKOH CTOPOHH 2.6 MIH. pPy6., B TOM YHUCIE:

— omaTa kopabned u aBTOTpaHcrnopra - 1.7 MiH. pyob.;

- omnaTa 3a roctuHuly — 0.3 MiH. pyo.;

— BHIIATAa CyTOYHHX — 0.2 MIH. pyo.;

— HawjagHee pacxomu — 0.4 MiH. pyod.

BenuxoOpuTapra — obumaa cyMmma 2.4 MiIH. py6., M3 HUX (AKTHMUECKM HW3PaCXOOBaHO

Ha YYaCTHMKOB aHIJIMHACKOM cTOpoHH 2.0 MIH. py6., B TOM UUCIe:

omiaTa Kopabsei u aBTOTpaHcnopra - 1.3 MiH. pyo. |

omnata 3a roctvHugy - 0.3 MimH. pyob.

BHIIATA CYTOYHHX — 0.1 MiH. pyob.;

HakJagHee pacxormw — 0.3 MiH. pyo.
HayuHEe pe3ysbTaTH [IPOEKTOB IPEACTAaBJIEHH B OTYETAX II0 NpOorpaMMaM, BE-—

ITOJTHAEMBIX HHCTI/I'I'yTOM, a TaKke B OJAaHHOM OT4EeTEe.
fiporpamma "QyHKUMOHHPOBaHME 3KOCHCTEMbl 03epa baikan”

[lpoekT "U3yueHre MexaHM3MOB INIYyOMHHOIO BOAOOOMeHa B Baiikanie Ha OCHOBe
WCIIOJB30BaHUA THAPOPU3NYECKIK, XUMUUECKUX M OHONOTMYECKUX

XapaKTEepUCTUK”

Ilpod. Ji. UMboaeH, liBelinapcknid MHCTHTYT KOHTDOJA 3arpA3HEHHHX BOJ,

ly6enpopd, liBeinapusa

I-p P.Kundep, liIBeHIapCKHHA HHCTHTYT KOHTPOJAA 3arpA3HeHHHX BoA, HAybeHmopd,
liBefiiiapusa

I-p M. llyprep, a-p M.Tayp, a-p P.Xodman, a-p A.Jwk, A-p J.3ur, liBeHuapckui
benepanbHHH MHCTHTYT TexHoJorud, Jybenpopd, UBeitniapusa

llpod. C.Oxkyaa, YHuBepcuTeT r. OkaaMa, AMNOHHA

llpod. P.Tcyma, YuuBepcuTeT r. KHUHKH, ANOHHA

Ilpod. C.3HHmo, YuuBepcuTeT r. llura, fArnoHua

A4



I-p fl.0kuMypa, SJNEeKTpPOTEeXHHUECKHH YHHUBepCHTeT I',0caka, fnOHHA

I-p K.OxkaaMa, n-p.fl.HkuMmypa, YHdBepcuTeT I'. Kuoto, AnNOHHA

I-p T'.Kogenes, n-p B.linmMapeB, WHkeHepHHH LIEHTP I'eOQHU3HYECKOr'0 H BKOJOrHyec-—
Koro npubopoctpoeHuss CO PAH, HoBocubupck, Poccus ‘

I-p Jl.JleBuH, n-p O0.YepenanoB, MHHcTHUTYT 6HOPH3MKH CO PAH, r.KpacHospck, Poccusa
I-p M.mnmapaes, I-p H.'panuH, pa-p A.lmanoB, a-p B.llexaHoBckuid, A-p T.Xomkep,
A-p N.TopbyHoBa, a-p B.JomemeBa, A-p C.Bopo6keBa, A-p T.KocTopHOBa, A-p

T.lloreMkuHa, JluMHOJNOrHyecKU MHCTUTYT CO PAH, UpKyTck, Poccusa

B Teuenue 1,5 MecAleB NPOBOAMICA KOMIUIEKCHHM SKCIEPUMEHT I10 U3YUYEHMIO
MEXaHW3MOB U MacuTaba BEPTMKAJILHOI'O OOMEHa B pailoHe BeCeHHero TepMmobapa
(Cpepuunii Baiikan). B paboTax yuyaCTBOBaJIM YUEHHE PA3JIMYHHX CIENMalbHOCTEH:
IAOPOPUBMKYA, QU3UKM, TUOPOXUMUKM, TMAPOOWONIOrY, MUKPOOWOJIOrU. JKCheauLys
fa3MpoBasiaChk Ha TpPeX CyLax, OCHalleHHHX COBPEMEHHHMM IPUOOpaMK:

— BHCOKOTOYHHM 30HZOM (UpMH "Cu-BepA—OJeKTpOHUK” IJA W3MEPEHUsT TeMIIepaTyph,
3JIEKTPONPOBOAHOCTH, NPO3PaYHOCTH, COLEP¥aHUA KUCJIOpOZa,

— MUKPOCTPYKTYDHHM 30HZOM;

— CaMOIMCLiaMi TeMIIEpaTyph ¥ TeYeHUH,

OYKCHUPDYEMEMA ¥ CTALMOHAPHHEMU TEPMOKOCAMH ;

OyAMI O U3YUYEHUA TEUYEHU C paBHOI‘;I CUCTEMOR perucrpauyl X MeCTOIIOJIOXEHNWA ,

XxpoMaTorpagaMt ¥ QImooprMeETPaMH.

B pesyiabTaTe SKCIepyMMeHTa IIoJy4yeH MaTepyal Ha 198 riryOOKOBOIHEX U IIpA-—
OpEXHEX CTaHLMAX, [OATBEPKAAKUMIA MEXaHW3M eKerOfHOI'0 OOHOBJEHUA INIyOWHHEX
BOJ Ha I'paHULlE BECEHHEro TepMobapa U OOBACHAKUMIA [OCTYIVIEHWE Ha TIIyOMHY KUC—
Jopoza ¥ OMOI'eHHBIX 3JIEMEHTOB. ['MIOTE3a 3TOro ABJIEHMA OHJa BHCKasaHa pPOCCHic—
KVMMM Y4YEHRMV HECKOJIBKO JIeT HazalZl. B mnocnernywuye roan ABJIeHWe TepMoBapa OHIo
3aperUCTpYPOBaHO B Da3HHX paifoHax Bailkamna ¥ B 3TOM I'OLY SKCIEPHMMEHTAJIBHO
NIOATBEPKACHO C IOMOWBK pas3JMyHbEX MapKepOoB. B HacTodAlee BpeMA MNOJydyeHa AvHa-—
MUYHaS KapTHHA, BOCHPOMBBOAAWAs INOCTYIWIEHE NOBEPXHOCTHHX, OOOralleHHHX KHC—
JIOpoOoM, OWOI'eHHHMM 3JIeMeHTaMy, OakTepro—- U (UTOIVIAHKTOHOM BOJ B IIPUCKJIOHO—
BO/ 30He Bajlkana Ha rayOudy cBeie 1100 M. MeXaHW3M 3TOI'O ABJIEHUA 3aKIOYAETCA
B TOM, YTO Ha ()POHTE BeCEeHHero TepMofapa IOoA BIWAHUEM YIIOTHEHUA IPU CMEWEHUH
XOJIOOHHX BOZ OTKPHTOI'O O3epa U TEIUEX U 60Jee MYHEPaJW3OBAHHHX MNMPUOPEKHEX
BOJ BO3HMKAET 3(QheKT yBieueHus (entraining) NOBEpXHOCTHHX BOZ Ha OOJbLKE
TIyOWHE, CJEeON KOTOPHX NPOABIARTCH A0 IiyouH 900 — 1300 M. HU3yuyeHve OaHHOIO
MEXaHU3Ma MMEeT OI'POMHOE 3HaueHWe JIA MOHMMAaHUA (YHKLMOHMPOBAHUA 3KOCHCTEMEH

o3epa Bailkan B LIeJIOM.



~ON

I-p C. Oxkyna, a-p M.Tanaka, n—p M.dykyxapa, a-p Wl.HUkema, n-p K.Harao, xa-p
T.KuuumoTo, A-p M.Xwpato, a-p Wl.Kupa, a-p HU.AkaMmoro, VYHHMBepcHTeT r.OKasMa,
flnoHnsa

I-p M.llumapaeB, A-p H.['paHuH, JIMMHOJOTHYECKHH HHCTHTYT CO PAH, HpkyTck, Poc-

CHA

OceHB0 TEKyWero roga NpoBefieHa O3HAKOMUTEJIBHAA SKCIeIUUUA OJIA YYEeHHX VHI-
BepcuTeTa I'.OKasaMa non pykoeoncTEoM Hpod.C.Oxkyze. UM GHIM NPOYKWTAaHH JIEKLMH 10
JVMHOJIOTMM O3epa Bailkas, oTo6pad: NPO6GH BOMH, MNPOBEAEHH U3MEPEHWA B JEJLTE
p. CeJeHrn pasivyHuX UAPOQU3UYECKUX MNapaMeTpoB ¢ 6opTa cyaHa “Bepemarus” .

[lo 3akasy npod. Oxkyme coTpylHMKamy NHCTUTYyTa NOArOTOBJEHA ITyOJMKarya "ousn-

YyecKas JIMMHOJIOTMS 03 .Baikaun” .

[lpod.Y.TongmaH, P.Puuapac, KaaudopHHHCKHMH yHHBepcuTeT, IsBuc, CIA

I-p T.CBudr, HccinepmoBaTelNbCcKasd, NPUKIaZHAA 3JIeKTPOMarHMTHAaA M ONTHYecKasd
JabopaTtopua, Mennonapk, Kaaupopuusa, CHA

n-p P.Jleonapa, VYHWBepcHTET HM.JMHKOJBHa, r.KoHTepbGepu, HoBasa 3eaaHanA

a-p H.BoumapeHko, a-p H.l'ycenbHukoBa, A-p P.MuHeHKO, JUMHOJNOrHYeCKHH HHCTHTYT

CO PAH, Upkyrck, Poccusa

[IpOJOIKEHE UCCNIeJOBaBKA MPOCTPAHCTBEHHON HEOOHOPOAHOCTU IJIAHKTOHA U
MOUCK SKOJIO'MUYECKNX "(pOHTOB” B TPOPOreHHOM CJIoe mnesjarvany Baiikana. LA pe-—
WIeHNs 3TUX 3aJad NPOBEAEHO [BE SKCIeouilMM . ofHa Ha CeJIeHI'MHCKOE MEJKO-
BOIOLE U B BaprysuHCKOM 3a/MBe, BTOpas — Mo BceMmy Bailkamy. [Ipofu ¢uTo— 1
300IJIaHKTOHa COoBUpasMCh Ha 10 CTaHLUMAX C MOJMIOHAMA B palOHe AKaZIeMUYeCKOr'o
xpefra U BaprysuHCKOro sajvMRa. B HUX OXapakTepU3OBaH BUIOBOR COCTaB U
JOMUHMpYKUMEe B coobuecTBax (OpMH, UCCJEOOBaHA MX YUCJIEHHOCTH. [lapansesbHO
ONpENENIANMCh KOHLEHTpalMu XJiopojuimia "a”, ¢ ucnoian3oBaHueM CTD 3oHAa
U3MEpPAIMCE TeMnepaTypa U pH BOAE, ONTUYECKUE XapaKTEPUCTMKU BOAE MNPUOOPOM
Tow-Yo ‘

[lpod. M.IMaTTepcoH, A-p H.Tpaccen, a-p Il.[larTepcoH, Mopckas ukoJa, BHDD¥HHHA
I-p M.CaBapese, YHuBepcHTeT r.HHaHaHa, BaoMHHrTOH, HHAHaHa

I-p M.Paiir, VHuBepcuTeT r.BamuHrrod, CusTsa, BawmHrtroH, CIIA

I-p C.EdpemoBa, VHuBepcuTeT r.CaHkT-lleTepbypra, Poccusa

I-p B.duankoB, n-p B.YepHwex, B.BoTAxkoB, A.PoMaHOB, JIMMHOJOrHYECKHH HHCTHTYT

CO PAH, UpkyTtck, Poccusa

BRIOJMHEH 6OJBUIOA MPOEKT MO UCCHENOBaHMO SKOJNOrvK OaiKalbCKUX I'yOOK C



NIPUMEHERMEM pa3JIMUHEX MPUOOPOB U MeTOoAOB. C MOMOWL MOABOOHOI'O TeJeynpaBiifde—
MOI'O amrapaTa CHEJaHH BUASO— U (OTOCHEMKM PasjMUHEX BUIOB I'yOOK B 6yXxTe ¢po-—
Jvxa, B paiioHe VIIKAaHBEMX OCTPOBOB, MOJYOCTpOoBa CBATOR Hoc, ocTpoBa OJbLXOH,
UCTOKa Dp.AHrapm (mo 100-200M), cofpano 10 3K3eMmIApPOB OaiKalbLCKMX T'yOOK C
IryOuH, HeZOCTYIHEX BOposasaM. [IpOBeleH psl HaTYPHHX SKCIEPHMEHTOB B pailoHe
11.JIMCTBAHKA, 3aJlOKEHa SKCIIEPUMEHTAJILHAA IUIoNaaKa A M3YUEeHUA BIMAHWA pas3—
JIMYHHX 3KOJIOIMUECKUX YCJIOBUM X OMOI'€HOB Ha POCT M NUIMEHTHHM COCTaB I'yOOK

C moMolkio BOOOJIA30B Ha I'yOKaX M PAIOM C HUMK ORUIM YCTAHOBJIEHH pa3JIMuHHE
JaT4vKY, [O3BOJIFKWME U3MEPATL CKOPOCTM TeueHuil, Temnepatypy .C KCHonb30Ba-—
HUEM CIelVaJIbHEX Kpacureseil ({umoopeclenH) U YyBCTBUTENLHHX TEPMUCTOPOB W3-
MepeHa U cpeJsiaHa BUAEOCHEMKA MHTEHCUBHOCTY (UIBTPALMM BOIN I'yOKaMy B

TeUeHVe CYTOK. [lapaJuleNbHO MPOBEOEHH W3MEPEHWA XMMUUECKOI'0 COCTaBa BOMM
pAOOM C rybkKaMd B pasjIAuHOEe BpEMA CYTOK, OTOOpaHH MNPOOH A OUEHKA BO3MOX—

HOI'O BJIMAHUA I“y@OK Ha COCTaB MHKPOINIAaHKTOHA .

[IpoeKT "H3yyeHne XMMUYECKOI'O COCTaBa a’pO30Jid ¥ aTMOCPEpPHHX BHINAAEHUN

B DErvoHe o3epa Balkain”

I-p X. Ban ManbzaepeH, AHTBeplieHCKHH YHHUBepCHUTeT, Beabrusa

I-p T.Xomxep, n-p B.ApryumnueB, a-p B.0O6oakuH, a-p B.lloTeMkuH, JlUMHOJOrHYec—
kvl HHcTUTyT CO PAH, HpkyTck, Poccusa

I-p C.ByderoB, n-p H.HazapoB, MHCTHTYT XMMHYeCKOH KHMHETHKH U ropeHua CO PAH,

HoBocubupck, Poccus

[IpOAOMKEHE KOMIVIEKCHHE KCCHISNOBAaHMA XMMUUECKOIO COCTaBa MHIOVBUOYANbHEX
a3pO30JILHEX YACTHIl MO BCEll akBaTOpuM O3epa. B skcnemmy oTobpano 20 mpobd
aspo30Jis M3 pa3HHX paMHOB o3epa. Ocofoe BHMMAHME YIEJIEHO M3YUEHMH a’po30JA B
I0kHOM Bajikane, rje NO OaHHEM NpeluOyUX HCCJe[OBaHMii OTMeUeH HeOOHYHHE coc—
TaB aspos3odefl (r.BalKalbCK ¥ npuilerawijasd TEPpUTOPUA) . AHANM3 MOJYYEeHHHX Mpo6
OCYUECTBJIAETCA B AHTBEPIIEHCKOM YHUBEPCUTETE (peHTPeHo—cneKTbaanmﬁ aHajuz),
B VpKyTcKe (aHalN3 OCHOBHHX WOHOB METOIOM MMKDOKOJIOHOYHOJ MOHHOM XpOMaTor-
padpuy, aTOMHOH azcopbuyy) 1 HoBocuGHpCKe (3JIEMEHTHHI aHajM3 Ha CHHXPOTPOHHOM

U3JIYUEHUM ) .

JI-p Jl.MakkoHHen, JlabopaTopHsa XUMHH OKpyxalowed cpezsi, CUA
I-p T.Xomkep, n-p B.O6oakuH, n-p B.IloTeMKkuH, JHMMHOJOrHYeCKHA HMHCTHUTYT CO
PAH, Hpxkyrck, Poccuna

Iy BHABJIEHWA MCTOUHMKOB MOCTYIVIEHUA [ECTULMAOB B 03 .BalKajy, OOHapykeH—

HHX B JOCTATOUHO BHCOKHMX KOHIIEHTpalMAX B OaliKaJIbCKO Hepre, npoBedeH c6op npob



BO3ZyXa ¥ aTMOCHEpHOro aspo3ois (B KonnyecTBe 15) mo Bceil akBaTOpMM O3epa
Baiikan, a Takxke B noc.MoHAH Ha CTaiyoHape WHCTHTyTa COJHEYHO-3EMHON (QU3UKM.
[IpoBH BO3OyXa OTOMPANIMCEL C TOMOUWBKH CIEUAJIBHOI'O aBTOMATHMYECKOT'O NpobooTO0p—
HUKa CO BCEMU MepaMy IPelOCTOPOKHOCTH. B HaCTOAUMMA MOMEHT MOJyYEHHHE MaTe-
praJE obpabaTHBawTcs B CllA. HaMeueHH [JanbHelMe WCCJe[OBaHWA HNECTULIMIOB

B bacceliHe 03epa Bailkan u Opyrux TOUKaX.

[lpod.K.PanH, Poa-AineHackuid yHHBepcuTeT, CIIA
I-p T.Xomxep, B.O6onkuH, B.IloTeMKHH, JHUMHOJNOrHYecKUd HHCTHTYT CO PAH,

WpkyTck, Poccua

[lpod. K.PanHy nepemado 80 npo6 asposoneil, CoOpaHHHX B NPEAHAYyIMX 4-X
SKCHeIMIMAX 3a 1992-1993 rr. Ha MHOIO3JIEMEHTHHI HelTpOHHO-aKTVBALWOHHEN
aHaym3 (45 3JEeMEHTOB), KOTOPHI TO3BOJMT OLEHUTHL IPOUCXOXAEHME 6aiiKabCKOro
aspozona. [lo npenBapyTeNbHEM LaHHEM aspo30ib B IkHOM Balikalle Oonee uyeM Ha
50% uMeeT TeppUIreHHOEe npovcxowaeHne, Ha 20 — 30% — aHTPONOreHHOe,; MNpU OIpene-—
JIEHHBEIX CHUHOITUUYECKUX YCJIOBUAX OTMeUaeTCA TPUCYTCTBME MOPCKOI'O aspo30Js.

HaMeueHn COBMeCTHHE NyOJMKaALMKX M IIaHH OYAyIMX WCCJIENOBaHMiA.

[IpoeKT "TpodrUyecKre LEenM B Menarvand o3epa Ballkan v myTH MArpalM¥ HEKOTOPEX

XVMUYECKUX 3JIEMEHTOB”

I-p U.KouTH, lleHTp SKOJOrHYeCKHX HCCJeJlOBaHHU YHHBepcHTeTa r.Kuoto, flnoHUsa

I-p H.MenbHuK, II.A”HOmKO JIMMHONOrHYyecKHd WMHCTHTYT CO PAH, r.Upkytck, Poccusa

JInA vuccrnenoBaHWA MMUEBHX LEllel B ®KOCUCTeEMe O3epa Baiikan MeTonom cTa-
OWIILHEX M30TONOB 0TO6paHo 103 npo6H OpraHW3MOB pPas3JIMYHHX TPOPUYECKUX YPOBHER
M3 pasHHX coobuecTB nenardaivi. B xHoM m CpenHeM Balikane, B Manom Mope oTo6-
paHn OJa ONpedesieHUA COOTHOWEHWA CTabWibHHX M30TONOB yrijepoja W azora ¢uro-—,
300IUIAHKTOH K PHOE C pa3JIMYHbEM CIIEKTPOM IUTaHuA. [lo MaTepnaﬁaM cbopoB 1992
rofla yCTaHOBJIEHA W3BECTHAA A OPYTUX BOAOEMOB 3aKOHOMEDPHOCTE IOBHILEHMSA
3HAYEHW COOTHOWEHKA W30TOMOB a30Ta OT (UTOINIAHKTOHA K MeJJarMdecKHM pebaM. B

Iekabpe 1993 roza mnpeanoyaraeTCA MNOANOTOBKA COBMECTHOM MyOJMKaLMK .

I-p T.Howwka, WHCTUTYT rHApPO— U aTMoc}epHHX HCClieIOBAHHA YHHUBEpPCHTETa
r.Haroiiu, flnoHus

I-p T.XaHa3aTo, HauWoHaNbHBK HHCTHUTYT OKpywanued cpems, r.0OHorasa, AnOHHA
I-p O.TuMowkuH, A-p H.MenbHuk, A-p H.lleBeneBa, JuMHONOrHyecKHid MHCTHTYT CO

PAH, WpkyTck, Poccusa



B OKTAGpe NpOBEAEHH WCCJIENOBAHWA BUOOBON CTDYKTYPH U TPOPUUYECKUX Lenen
coobijecTtB Manoro Mopa o3.Badkan. OnpeneneH BMAOBOM COCTaB 30OIIAHKTOHA M
0TOOpaHo Nno 5 npod BOOH, QUTO- M 30O0IJIAHKTOHA OJs OINpedesEHMA COOTHOWEHMWA
CTaOWIIBHEX M30TOMNOB YIJIepoda B ABYX SKOJOIMUYECKH Pas3JIMYHHEX paiioHax Masoro
Mopsi: B MesxoBomHOM 3aymBe (.40 M) M B IIyGOKOBOAHOM YacTH B MpoJvBe MaJsme
BopoTa (ry. 1000M). JOCTMIHYTa OOrOBOPEHHOCTL O MNPOAOIXEHNM COBMECTHEX

SKOJIOI'MUYECKUX WCCIENOBaHUIl 300IIJIaHKTOHA o3epa.

I-p I.Kykauk, n-p P.Xapsu, ILeHTp HccleOBaHHA OKpywawmed cpeln r.Mspunenm, CIIA
I-p J.MakkoHHen, JlabopaTOpysa XUMHH OKpywawmed cpezw, CIA
I-p I'.Bapam, a-p O.TumouwkuH, n-p H.MeawHuk, a-p O.ManoxaBass, U.XaHaeB, 0.He-

nBeTaeBa, JuMHoJNorudeckud WHCTUTYyT CO PAH, Hpkyrck, Poccus

JInA viccnenoBaBns TPOQUUYECKUX Leneil B neyarvaiy Badkania n ImyTel Murparum
nectuiuzoB (JAT) B SKOCHMCTEME O3epa B HECKOJBKUX SKCISIULIMAX TpoBefieH cOop
npo6, BOAH, INIAHKTOHA, DPHO M ¥upa HeprH. C y4eTOM TPOPUYEeCKON CTPYKTYPH
reynarvajgy o3epa ¥ BOSMOXHEX MCTOYHMKOB MOCTYIIEHWA MNECTHULUAOB B €ro
9KOCHC— TeMy OTOOpaHH OPraHW3MH BCEX TPOYUYECKUX YpoBHel B IkHOM, CpenHeM,
CerepHOM Bailkane, Ha CeNEHTI'MHCKOM MeNKoBOObe, B MajoM Mope n BaprysnHCKOM
saJsmBe. OCHOBHOE BHUMaHHME YIEJIEHO COOOUWECTBY OTKPHTHX BOJ: QHTOIVIAHKTOH—3MNA—
ypa—MaKpOreKTOoIyCc—NeNarmdeCKue KOTTOWAHEE DHOH M OMyJib—Hepra. JJOCTUrHyTa

JOI"OBOPEHHOCTL 06 ob6Mene Hay4HhHM MaTepraJioM 1 COBMEeCTHOM UX O@CYHHGHHH.

I-p fA.Barana6s, a-p T.Karano, YuuBepcuTeT r.Toxkuo, fAnoHHA
I-p B.lpwkkep, A-p H.l'yceavHuxoBa, A-p T.KocropHoBa, a-p O.MoaoxaBasa, JuM-—

Honoruvyeckud uHCcTHTYT CO PAH, UpkyTrck, Poccusa

IpoBefieHO MCCIIE[OBaHNE UYMCIEHHOCTH ¥ BEPTUKANIBHOIO pacrpeneneHus
OaKTEPUOINIAHKTOHA ¥ MEJIKOKJIETOYHOrO (UTOINIAHKTOHA, B YAaCTHOCTY LMaHOOAKTepuid B
I0xHoM Baiikane. OOHOBPEMEHHO M3MepsJaCh TeMIIepaTypa BOMH, NPO3pavyHOCTL, 3Jje—
KTPOIIPOBOOHOCTE, COOEp¥aHNEe OUOIeHHHX SJeMeHTOR. OnpelesieHne YUCJIEHHOCTU
VCCITIeQyEMHX OpraHn3MOB NPOBOAWIOCH C MOMOWBND SMUGI0OPECIEHTHOI'O MHUKPOCKOIIA,
NO3BOJIAKWEr'O OTJINYATh OaKTEpHM OT LMaHOOaKTepuil. YCTaHOBIEHO, YTO B MIOJIe—-aB—
rycre HavboJee HaChUEHH MEJIKOKJIETOYHHMH OPraHM3MaMy MOBEPXHOCTHEHE CJIOM BOIH,

M Jilb MHTEHCHBHOE BETPOBOE IIEpeMellBaHMEe B IEPUOL WTOPMOB M3MEHAET 3Ty Kap-—
TUHY . [IpOBefieHH HATYPHHE SKCIEPUMEHTH [0 BHABJIEHMO OWOI'E€HHHX 3JIEMEHTOB, JIA-
MUTHPYOWLMX pasBUTHE OaKTepvidt 1 Bopopocieil. [lomyyeHHne pesyabTaTh oOpabaTHBa-—

oTcA 1 OyOyT NpencTaBlieHH B BuAe MMyOJMKaLW .



llpod.fA.Knepkc, KoponeBckui Mysei I[leHTpanbHOH AppurM, Bplocceab, Benbrua
I-p U.C6opumuxoB, aA-p B.CnhueB, A-p A.KoctuH, a-p B.l'yceB, HHCTHTYT
okeaHonorud PAH, MockBa, Poccusa

I-p J.I'panusa, p-p J.lonobowkoBa, a-p B.llupor, O.XumcToB, JUMHOJOrHYeCKHH
HHCTHTYT CO PAH, HUpkxyTck

I-p B.lonybeB, a-p C.llaBnoB, A-p U.KpwkoBa, HHCTHTYT 3eMHOH KopH CO PAH,

WpkyTck, Poccus

[IpOIOMKERO M3YYEHNE T'eOTEpPMaJIbHHEX NpOABJIEHMN B CeBepHOoM Baiikaje 6.¢po—
Jvxa. OCyuWecTBIeHa CheMKa 75 BepTHKaJIbHHX [pOQUIIel TeMmnepaTyph, SJEKTPOIpPO—
BOOHOCTH, PH M KOHLEHTpauuil KUCJOpoda C OOHOBPEMEHHHM OTOOPOM Ipo6 BOOH Ha
pasJMyHKHEe BUIH XMMAYECKUX aHaJM30B (Bcero craenaHo Gosee 500 omnpepesieHwit) .

C mnpuMeHeHMeEM OYKCHPYEMOI'O JIoKaTopa CUCTeMH "COHap” MNoCTpOeHa MOZpobHasA
baTuMeTpruuecKasa KapTa aHa OyxTh, c noMoukl CTD- 30HZOB OOHApy®EH pailloH IMOBH-—
WEHHBX TEIVIOBhX aHOMaJui. MakcuMasbHEE TeMnepaTypHHEe aHOMaJIMK MIPOABJATCH
HaJ MOABOIOHOK rpAnod, OTKyZa 3areM 60jiee TeIUke Y IUIOTHHE BOIH CTEKawT B
HampaBJeHn OOJBWMX TIIYOUH M OOHADYKMBAKTCA HAa SHAYWTEJILHOM DPACCTOAHWMA OT

ry6u dponuxa.

MPOrPAMMA "Teonorudeckas MCTOPUSA KM rnobanbHbe M3MEHEHHS NPUPOAHON CPesbl M
KNnMMaTa Ha npumepe osepa baiikan”

[IpoexT "IIpOBECTH aHaJUTUUECKHE HCCIENOBaHMA KepHa INIyOOKOBOAHOI'O OypeHus

Ha 03.Baikan ¢ LeJbl PEKOHCTPYKLMK MaJIEOKIMMATOB B BocTouHOW Cubnpn

I-p II.¢pankyc, MHCTHTYT reOJIOTHH, NAJIEOHTONOIHH W Naljieoreorpaguu, Beabrus
I-p E.JuxouBait, p-p E.KapabanoB, JuMHOJOrH4yecKHHd HHCTUTYT CO PAH, HpKyTCK,

Poccus

Bo Bpema BuauTa B UpKyTck II.¢paHKyC MO3HAKOMWII COTPYIOHMKOB C METOIOM
MIPUI'OTOBJIEHVA WIXGOB DHEXJIEX OTJOKEHMH, paspaboTaHHOM B BesbI'Mu. J3TOT METOL
MO3BOJIAET MOJy4YaTh WIXQH OOHHHX OTJIOKEeHMH 6e3 HapyueHUi TEeKCTyp M paHee Ha
Baiikane He npuMeHAncA. Ilof ero pykOBOACTBOM O OTOOpaHH OOpasLil LOHHBIX
OTJIOKEHUA [JIA VCCJIEOBAaHMA CJIOEB OVMATOMOBHIX WJIOB, TEKCTYp CYCHEH3VOHHBIX

[IOTOKOB, JIEeJOBOI'O pa3HOCa M BapBOB.



I-p I'.MarcymoTro, MeHCkud yHHBepcHTeT r. OTcyMa, SnNoHHA
I-p E.KapabaHoB, JluMHoJnoruyeckud MHcTHTYT CO PAH, UpkyTck, Poccusa

I-p I'.MaTcyMOTO NIpHUHAJ ydyacTUe B NpoBeleHMM GypoBEX paboT, paszbope,
OMMCaHMM M Onpo6oBaHMM KepHa OypeHus. C ero yyacTHeM pPOBEeNeHO OOCYywIeHNe
pe3yJIETATOB aHaJIM30B HCCIe[OBaHWs OUOrEHHHX MapKepoB (H-aJIKaHH) B OcajKax

03epa Baiikain.

[Ipod.M.T'paueB, JumHONOrHYeckud HHCTUTYT CO PAH, Hpkyrck, Poccus.
I-p T.Hakamypa, YHuBepcuTeT r.Harowu, fnonus
I-p E.KapabaHos, mpod.B.Man, E.Crontosa, E.KopHakoBa, O.XamcToB, JUMHOJOIrH-

yeckHd uHCTHTYT CO PAH, MUpkyrck, Poccusa

Bo Bpems BusnTa A-p T.HakaMypa yyaCcTBOBaJl B SKCHEOWLMM, € NPOU3BEJ
or6op mpob6 Ha paAMoJIOrMUYecKoe AaTHpoBaHMe. Kpome Toro, um GuulM OTOGpaHH 06—
pasll M3 apXWMBHHX KSpHOB IJIf ONpENeNIeHNs BO3pacTa, a TaKke B3ATa A aHauu3a
Ha cofepxaHre yriepoma—14 IaHapis U3 TOYKM TPOSABJIEHMS TMIPOTEpMAJIBHON aK-

TVBHOCTU B OyxTe $posuxa.

I-p C.KonmaH, P.Jlevike, [I.Ilek, E.KanneHnpep, leonoruueckaa cnyxba CIA

llpod. M.I'paueB, a-p E.KapabaHoB, a-p E.lJluxouBai, a-p B.duanxkoB, a-p E.Bespy-
KoBa, za-p B.Mau, a-p ®.Jllazo, pa-p Jl.l'panuHa, A.BamapauHoB, II.JleTyHOBa,
E.BapanoBa, 0.XmuicToB, B.XapueHko, M.liuMapaeBa, E.Cronb6oBa, E.KopHakoBa,
0.JleBuna, J.TonobokoBa, JuMHonoruueckud HHCTHTYT CO PAH, UpkyTck, Poccusa
I-p H.JloraueB, g-p A.ByxapoB, n-p I'.YepHsaeBa, a-p C.Kawuk, a-p B.Mazunos,
A-p W.KanaunukoBa, a-p M.MapkoBa, za-p T.PacckazoBa, a-p T.XpamuoBa, a-p C.
CyMKHHa, A-p B.MumapuHa, a-p T.duneBa, A-p II.AnekcaHapoB, MHCTHTYT 3eMHOH
kopn CO PAH, Wpkytck, Poccus.

I-p M.KysemuH, n-p A.Toperaaa, a-p B.llammypa, a-p B.AHTunuH, a-p B.KpaBuuHC-
Kuk, p-p T.l'yHuueBa, A-p B.ToMusioB, a-p A.['BO3gKOB, A-p O.Hboﬁnaxosa, A-p
0.Koxo, a-p B.lloHomapeBa, a-p ®.Jlycren6epr, A-p B.HonecHukoB, HHCTUTYT reo-
xumMun CO PAH, WUpkyTck, Poccus.

Npod. W, Xopu, a-p T.KaBau, g-p E.Yaza, a-p K.flmaga, a-p C.flmaga, a-p T.Kocuo,
I-p Xaparyuw, A-p X.Cakau, A-p Hoxuama, I-p Xaaumpa, A-p H.Muawu, a-p U.Ta-
KeMmypa, A-p NmuBaTapu, AnoHuUA.

I-p B.XaxaeB, C.KauykoB, [0.KaamsikoB, HIIO "Hegpa”, flpocnaBan, Poccusa.

B MapTe 1993 ropa ydaCTHMKM IIpoekTa BDP-93 B pesynbraTe NpHMEHEeHUs

crienyapHOR 6ypoBOil ycTaHOBKK “Balkan”, WCHONB3ylweill MMapaBIXUYecKUd yaap

[



IpY TIPOXOZlE CKBaXWHK, Noayduid 100-MeTpOBHI KepH. B nmpoOGypeHn OCallKu He—
6OJBWOM TOABOAHOM BO3BHIEHHOCTH B lEHTpasbHOM KOTJIOBUHe Baiikasia, HasHBaeMOR
Byrynepeiickoil nepeMuukoit. [lo pesyabTaTaM OOCY#AEHMA OAHHHX UCCIeNoBaHUA
9TOr'O KepHa MNpOBEdEHO COBelWlaHVEe M NONIOTORJIEHA CTaThbA, B KOTOPOW NPYBEAEHH

[IepBHE PE3YJbTAaTH N3Yy4YeHWA KepHa CHKBaXMHH.

[IlpoekT "U3MeHeHVA ypoBHA BalKasa B IueACTOLEHe — TOJIOUEHE Y JIeQHUKOBHE

ABRJIeHNA”

I-p TaxkeyyHW, YHuBepcuTeT I'.TaAma, SANOHHA

llpod. B.Man, JuMHOJOrHYecKHd HHCTHTYT CO PAH, UpkyTck, Poccusa
C.flckeBuu, II.0THH, B.CepreeB, CTyAeHTH HpKYTCKOr'o rocyaapCTBEHHOI'O
yHuBepcuTeTa, T.lapmam, cTyaeHT UpKyTCKOro MOJUTEXHAYECKOrO MHCTHUTYTA,

WpkyTck, Poccusa

[IpOBefeHO M3Yy4YEHWE ONOPHOrO paspe3a Ha O.0JbXOH, BO3pPacT KOTOpPOro Ole-
HeH B 0.8-0.6 MiH. neT. Brepmue 37eCh OOHAPYKEHH OCTATKU WUCKOIIAEMOI'O KpPyIl-
HOI'O MJIEKOMNWTAWEro, KOTOpHEe [0 NpelBapUTeNIbHEM LaHHEM OpHHALJIexaT TOJO—
rOMCKOMy HOcoOpory. PaHee OCTaTKM 3TOrO XMBOTHOI'O OmHUIM OfCHApyweHH B 3abaiKalbe.

KpoMe Toro, B skcrnemuupy oToOpaHn B 30HE NepeXoda 2MoXM MaTysaMa K 3noxe

Bponec ( 0.72 MIH. JIeT Ha3aj) NAJEOMAUHUTHHE NPOOH, NPOOH HA OMATOMOBHM, MNa-

JIVHOJIOTMYECKUA U TepMOHwMHHeCHGHTHHﬁ aHaJM3H. YCTaHOBJIEHO, UYTO OCHOBAaHWE IpeB—

HebalKabCKUX OTJIOKEHUI HaxomuTCA BOJM3M COBPEMEHHOI'O YpOBHA Baikasia, a MoJo—

e oTiokeHusa pocturapT 150-200 M Haz ypoBHEM Bakkasa.

I-p Wl. ¢yn3u, n-p Hakamypa, YHuBepcHTeT r.Tasma, fAnoHus
llpod. B.Mau, JluMmHonoruyeckdéd uHCTHUTYT CO PAH, HpkyTrck, Poccusa
CepreeB B., cTyaeHT UpKyTCKOro rocymapcTBeHHOro yHuBepcuTeTa, apmawm T.,

CTYAEHT HMpKYTCKOro MOJHTEXHHYECKOrOo HHCTHTYTa, HMpKYyTCK, Poccusa

[[peogMeTOM M3Y4YeHWA LOAHHOM IPYNIH ABIANOCH WCCIENOBaHUE JIEOHMKOBHX
AIBJIEHUI ¥ TOJIOLEHOBHX TOPYAHMKOB B paitoHe Xamap-/labaHCKOr'O nodepexba IKHOro
Bajikana. B skcnemuyu [eTalbHO OTOOpaHH NpOOH AJA paavoyrJepOdHOro AaTUpO-—
BaHMA M0 pa3HuM ¢paxkimaM (Topd, ZpeBecuHa) M MpobH OJA NaJie060TaHUUECKNX
aHaJu30B. [loMy4YeHHHe pel3yJbTaTH I[IOMOI'YT [1aTh BPEMEHHHE OLEHKW OIUTENEHOCTU
JIEAHNKOBHX ABJICHWMA.

B paMkax 3TOro mpoekTa OmJia NpOBReAeHa elle ofHa JKcnemuuya Ha CeBepHHR
Baiikas 6e3 y4yaCcTUA MHOCTPAHHHX Y4YEHHX. B HeEll MccnefoBaHO COOTHOWEHVE JIeOHU-

KOBHX OTJIOKEHUIA C IpeBHeOARKABCKIMY .
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llpod. Kyne, Hoprenc, I'eTTHHreHCKHH yHHBepcHTET, ['epMaHHA
[lpop. B.Man, H.YepenaHoBa, JluMHONOrudyeckud MHCTHTYT CO PAH, HUpKyTCck, Poccusa

llon pyxoponcTBoM npod. Kysie u npop. B.Mana npoeBereHa 3VMHAA BECOKOI'OPHASA
sKcneuua B BocTouHne CasHH ¥ B TyHKMHCKME ANbIH. B Hell uccnemoBasiMch IMpo-—
AIBJICHVA1 YETBEPTHYHEX OJIeIeHEeHNHA, NOJyYeH MHTEPECHHH MaTepuall, KOTOpPHH B Hac-—

Tosllee BpeMsa obpabaTHBaETCA.

[IpoeKkT "CocTaBUTL KApPTy ZOHHHX OTJIOKEHWI o3epa Baiikall, OTpaxaiyl W3MeHeHue

ero 3KOCHUCTEeMH B Ieprod MHTEeHCHBHOI'O aHTPOIIOI'€HHOI'O BO3AelicTBUA”

I-p A.Makei, JloHgoHCKUH yHHBepcuTeT, Koanemx, JloHaoH, BeauKOOGpUTaHHUA
llpod.M.I'paueB, g-p E.JuxomBaii, E.Ky3pMuHa, JUMHONOrd4ecKdd HHCTHTYT CO PAH,
HpkyTck, Poccua

I-p A.I'Bo3gkoB, HHcTUTYT reoxumud CO PAH, HpkyTck, Poccus.

B pasjnuHEX palioHax o3epa Bailkan (89 cranumii) oTo6paH NOBEpPXHOCTHHI CJION
(0-3 cM) [OHHHX OCAAKOB C TOMOWLK CHElMANLHHX NpPOGOOTOOPHMKOB. B HUX 6yneT
NPOaHaJM3NPOBAHO COISPKAHNE TAKEJHX METaJJIOB, [POBeAEH AVMAaTOMOBHI, NaJWHOJIO-
FMYECKUl aHalM3H [JIA BHABJIEHWA TIePUOAa aHTPONOIeHHOI'O BO3JEHCTBHA HAa BKOCHC—

TeMy O3epa B I[ocJjedHee CTOoJeTHe.
Mporpamma "3somoumns GaiKkanbCKOro 3HAEMMYHOrO KOMNIeKca OpraHuamos”

[lpop. A.l'oto, M.fl6e, VHuBepcHTeT I'.XOKKahmo, ANoHHA

A-p M.Hummpa, YHuBepcurter r.dykyu, fAnoHusa

I-p W.Ou, VuuBepcurer r.l'udy, AnoHusa

I-p B.CugeneBa, a-p C.CnobogsaHik, H.XanaeB, 0.CmupHoBa, Jl.3ybuHa,

JuMHoNoruyeckud MHcTUTYT CO PAH, r.UpkyTrck, Poccusa

Ins nccnenoBasnA SBOMOLMKM M OU3MOJOrY 6aiKaJIbCKUX KOTTOWAHHX pHO B
CeHTADpe IPOBEe/lIeHa TpaJioBad CheMKa B [HOM Balkase M Ha CENEHIMHCKOM MEJIKO—
BOmke. CoBpaHO 120 5K3eMIAPOB 23 BUIOB KOTTOWIHEX PHO OJA I'MCTOJOT'MUYECKOI'O
V3YUYEHMA LEHTPaJIbHOM HEepBHOW CHUCTEMH M CEACMOCEHCOPHOM CUCTEMH, MOpPQOJIoru-
YECKOI'O aHaJmM3a, OCTEOJIOIMUYECKUX WCClelOBaHWM, a Takwke aHaians3a MUT.[JHK. Ha
OCHOBE U3YYeHUs [OJIEBO'0 MaTepuasa MNperionaraeTCs BHABUTL MEKBUIOBHE pa3iiv—
yus B NMIEBOM TOBEOEHMH 6alKaJIbCKUX KOTTOWIHHX, CBA3AHHHE CO CIELU(UKON
HEPBHON M CEelCMOCEHCOpPHONM CUCTEM, a Takke (WUIIOIeHEeTHMYECKHEe B3anMOOTHOWEHWSA

Mexny GalKaJbCKUMM M OPYTMMM NPECHOBOOHHMM KOTTOWOHEMY pHOaMu. I[IpoBeneHa



IVCKyCCHA Mo npobjeMaM BUMAOOOpa30BaHWsA, HaMEUeHH COBMECTHHE [Ty6GJMKalvu.
[IpoeKT "TaKCOHOMUYECKUE M (QUIOreHETHYECKMH aHaym3 GalKalbCKux ampurnon”

I-p X.MopuHO, VHHBepcHTeT r.H60pakH, AnoHHA
B-p K.Mawuko, VYHuBepcHTeT r.TOKHO, SAmMoHHA
I-p I.WepbaxkoB, n-p P.KaMmaaTsHoB, A-p O.0rapkoB, B.PoMaHoB, JUMHOJIOrHYeCKHH

HHCTHTYT CO PAH, UpkyTck, Poccusa

[Iponomkenn pa®oOTH O U3YYEHUI CUCTEMATHKU, 3BONOINN OaiKalbCKUX aMmpu-
nox. B TekyweM ropy OHIIO MPOBEOEHO [Be SKCIEOUIMU. B HUX /A M3YUYEHUs IeHe—
TUYECKOI'0 MonMMopdr3Ma cobpaHh [PENCTaBUTENN 22 TOnyaAlMil Bupma Eulimnogamma-—
rus cyaneus. JTOT BUA B Bailkane ofpa3yeT HECKOJNBKO W30JMPOBAHHHX APy OT
Ipyra MOMyJIALMi, [OCKOJNBKY €ro MeCcTOOOUTaHHE CTPOro IPUYPOYEHO K KaMEHWCTHM
iskaM. OH He obuTaeT Ha BOCTOUHOM Oepery o3epa, e MPOTAKEHHHE [eCUaHHe
[UIA%U TIPENATCTBYRT 3aCeJIeHM0 DEeIKWX KaMeHWCTHX ydacTKOB. Hanuuue E. cyaneus
Ha KaMeHWCToM IiAxe O.Bonemoil YuKaHWil oaeT OCHOBaHWA MpenrosaraTk, YTO paHee
5TOT OCTPOB COEIUHAJCA C MATEPUKOM W HUKOrZa HE OmJ1 INOrpyKeH Ha OoNbplve IIy-
OVIHE .

KpoMe Toro, B skcnemuuax cobpaHo 62 NMpoOH ApyryMX BUAOB OAaHHOI'O popa, 8
3aQUKCHUPOBaHO Oy BHAeneHus MAT.JOHK. O6paboTky npo® NpennojaraeTcsl 3aKOHYWTh

B cJliegywiieM rogy, HaMedeHh COBMECTHHE ny6nm<aumd.

K.llonMaH, cTylaeHTKa YHHBepcuTeTa I'.KoHcTaHy, KoHcTaHL, 'epMaHuA
I-p I.llep6akoB, m-p O.0rapkoB, JuMHOJNOrHYeCKHH HHCTHTYT CO PAH, UpKyTCK,

Poccusa
HauaTa pa6oTa [0 MOJEKYJAPHON 5BOMOLMM OalKaslbCKUX TaMMapuz.
[lpoeKT ”TaKCOHOMUA W BBOJIOLMA OaiKallbCKUX BHIEMUUYHHX MOJIJIOCKOB”

I-p T.Bakeabwo, 3J.BepxeiH, KoponeBCKHH GeNbIMHCKHH HHCTHTYT eCTeCTBEHHBIX
HayK, BeJbrua
I- T.CurhukoBa, A-p J.llepb6akoB, JuMHonorudeckud HHCTHTYT CO PAH, UpKyTCK,

Poccusa

B paMKax IaHHOI'O MPOEKTa MPOBEZeHa SBKCHemMLys 0 cOopy 6GalKasbCKUX
MoJuocKOB (6e3 ydyacTusa Genbruiickix ydeHsix). Co6paHO 38 3K3eMIUIAPOB MOJIOCKOB,

YaCTb U3 KOTOPHX MepefaHa OelIbIMHACKMM ydeHnM. MMM mpoBeleHa Cepus 3JeKTpoho—



pPE30B BOAOPACTBOPUMHX OEJIKOB S5 BUIOB. POCCUMCKUE KOJJEryd NpUroTOBWIN foJee
100 KapuoJiorMyeckux npernapatoB 10 BWIOB MOJUIOCKOB, BHIeJWIM MuT.JHK 15 Bu-
IOB. Ha OCHOBe MNOJyYeHHHX MaTepralioB [pelrloNaraeTCA NPOBECTH PEBU3MK CeMeii-

cTBa GalKaJuKa U IOATOTOBUTE aTJaC—OpedesIUTeNb [0 JaHHOW rpymme.

[IpoexT "UccnenoBaHWe SKOJOIMM U NPOCTPAHCTBEHHO-BPEMEHHOI'O pacllpenesieHns

o 2

30JIOTUCTHX BOOOPOCIIEN

llpod. E.Takaxauww, YHHMBepcHTeT r. flMaraTo, AMNOHHA
I-p A.Ky3pmuHa, JuMHOsoruyeckud MHCTHTYT CO PAH, Upkyrck, Poccusa

[IpOOOIKEHO HUCCIenOBaHNEe 30JIOTUCTHX BOOOpOCiell B nenarvany Balikana,
TAKCOHOMUYECKUH COCTaB KOTOPHX WCNOJB3YETCA OJA XapaKTEPUCTUKKM TPOGHOCTHU
BozoeMoB. OrpefesyieHde COOTHOWEHVA LMCT 30JIOTUCTHX U CTBOPOK IVMATOMOBHX B
ocafKaX UCIONB3YeTCA TaKke INA I1aJIeOJIMMHOJIOIMYECKUX PEKOHCTPYKLMKA. B paMkKax
JaHHOI'O IpoeKTa B 1993 romy no BCceMy O3epy MNPOBEIEHO OBe 3KCIeIULMKM, B KOTOPHX
cobpado 290 npo6. AHAJM3H BRIIOJHAKWTCA B Poccuu ¥ ANOHWM, 3KCIeOuUWA NpoBedcHa
C y4yaCTHeM TOJIbKO POCCUICKHX yyeHoro. K HacTosueMy BpPeMEHM IOJTy4YEHH
CHUMKM 12 BMAOB 30JIOTUCTHX BOJOPOCJEH Ha BJIEKTPOHHOM CKaHMDPYIOLEM
MUKpockorne “"Philips” B UpkyTCKe, 15 BMAOB HA TPaHCMHCCHOHHOM MHKDOCKOIIE B
AnoHuy. PesyJsbTaTH COBMECTHHX WCCNEeNOBAaHWI NpeacTaBneHH Ha 58—e JIMMHOJIOrW—
yeckoe coBellanne (5-7 vosbpA 1993 r., r.Mauy, fnoHus), a Takke NepelaHn B
6aHK naHHEX NACSIS-IR B flnonuu. C npogeccopoM E. Takaxamwy NOATOTORJIEHA
COBMECTHasA CTaTbfA “¢Jjopa 30JOTUCTHX BOAOpPOCell ozepa Bailkan” B xypHaJ
PHYCOLOGY .

[lpoekT "U3y4YeEHME SKOJOI'MHW WM CHUCTEMATHKHM XMpOHOMMA BocTouHoi Cubupn”

I-p B.l'ogpeepuc, KoponeBckud GeNBbrHHCKUHA HHCTUTYT €CTECTBEHHHX HayK, Beabrusa
I-p B.llpoBu3, B.BearkoB, JluMHOonoruyeckuid uHctuTyT CO PAH, HUpkyTck, Poccusa

[lpogomker MHOTIOJIETHMI MPOEKT IO WCCHENOBAHMK MOPQOJIOrvM, KapHWOTUIIOB,
SKOJIOTMM Y ®U3HEHHOI'O LMKJA TpeX pOAOB XUPOHOMUZA. B oTOM romy npoeezieH c6op
WX JIMYMHOK Ha MpkyTckoM BOmoxpaHwmmie. Ha 15 cTaHumsax oTo6paHo Gojsee 500
JMYMHOK 17 BUAOB, YacTh W3 KOTOPHX BHpalleHa OO CTaauM uMaro. A 5 BUAOB
XVPOHOMUZ TPOCJIEXEHO TOJIHOE MNpeBpalieHue U3 OOHOK CTaauy B APYryl: JUYUHKA—
KYKOJIKa-UMaro. B urore COBMECTHHX MCCNeNOBaHWI HalmeHO 3 HOBHX BUAA XWPOHO—

MU, TNOAT'OTOBJIEH MaTepHaJl A HX IOJHOI'O ONMCaHWA B BUIE Ty OJIMKAaLN .



I-p I.Boxwean, p-p II.Knapk, BpuTaHCcKHid My3ed ecTeCTBEHHOH MNpHpOAH, BeJHKO-
6pdTaduna

I-p W.Kuxkyuu, VYuuBepcuTeT r. Ubopaku, fAnoHHsA

I-p T.EBcTurseesa, n-p J.CHUMUMKOBA, JMMHOJOrHYeCKHH HHCTHTYT CO PAH,

WpkyTck, Poccua

[IpopomkeHsl 1ab0paTOPHHE WCCEAOBAHMA OOHOI'O poda 6alKajbCKUX IaprakTu-
Ly, COOpaHHHX B SKCIEIVULUAX NpefHOyurX JeT. B BenuxoOpUTaHuKM NMPOBEJEH aHau3
MOpPQOJIOrMYECKUX TPUSHAKOB, MCCHEIOBaH IIOJIOBOR AMMOP(M3M ocobei, urpawommi
KJIOYEBYKX POJIb B Pa3MHOKEHMM M BUIOOOpA30OBaHMM raplakTUlun. [lo pesyabTaTaM
paboTH TIOAOTORJIEHO LBE CTAThU.

JIns onperesieHys BULOBOI'O COCTaBa U paclpelesieHUs raprakTULUL U OJUIOXET
B coofuecTBax JuTopaiad CpenHero M xHOro Bajikana pPOCCHMACKOMKM YUYEHHMU TMPOBENEH
oTOOp Npo6 C MOMOWEK BOZOJA30B U CIEUMANIBHOIO poBooTOOpHUKa. KpoMe Toro
[IOCTaBJIeHa CepUsa BKCIIEPUMEHTOB, MO3BOJAKIAA UCCJEOOBaTh MUrpaldd 3TUX OOH—
HEX WMBOTHEX. [l0 pe3ysbTaTaM SKCIeOMUMM ¥ COBMECTHHX aHaJM30B I'OTOBATCA COB-—

MECTHHE TyOJIuKaLuH .

CrymeHT X.Haranasa, VYHuBepcureT r.[Hdy, SnoHHA
I-p H.T'yceabHukoBa, JuMHOJOrHYyecKdd HHCTHTYT CO PAH, Hpkyrck, Poccusa

[IpoonkeHo UCCiiefOBaHME IOJEIX #%aOpOHOI'MX B MaJlX O3epaX [IpUONLXOHBA,
CUCTEMATUKa M SKOJOTMA KOTOpHX M3yueHa cnabo. X.Harawasa B 1991 rogy B Inpu-
OpeKHOM O3€epe Hauwesl HOBHI Bun, POA Y CEMENCTBO ®aOpOHOI'MX M IOKeJNas INpoAoJ-—
¥UTBb CBOM WCCJeNOBaHWsa B 9TOM romy. C ero yyacTUeM IpOBeleHa SKCIEeOULIMA B

paiior Masoro Mops.

CtyzeHTH 3.AHjpHaHc, 3J.Byabd, YHuBepcuTeT r. I'eHTa, Beabrusa

I-p H.lleBeneBa, JuMHONOru4eckdd HHCTHTYT CO PAH, UpKyTCK, chcua

Mpod. H.NoMouT (Benbrua) obpaTwics 3a COOSHCTBUMEM B OPraHU3aLyd MPaKTHKA
IBYX CTYOEHTOK U3 YHUBepcuTeTa I'.I'eHTa, 3aHUMAKWMXCA U3YYEHHEM paKoOOpas3HEX
pormoB HorocTpaka ¥ AHOTOCTpaka. ITU pakooOpasHee OOWTAalT, KaK IIpaBujo, BO
BPEMEHHEIX BOZOEMAX ¥ VMEWT KOPOTKUA HU3HEHHHM LMKJ. B BocTouHO# Cubupy OBM
MPaKTUYECK! HE M3y4yaliMCh, MX HaJMuke OTMEUYEHO JMllb IJIA COHOBHX 03ep 3abaii-
KallbA. B skcrnemuum 3TOro roza 6mio obcnenoBaHO 4 03epKa B paiioHe Masoro Mo—
pA. B 3—x n3 HUX OHIM OOHApPYWEHH [OJOBO3pENHEe 0coOfU X MOJoOL, UMX o6pas3lH cOo-

OpaHH ¥ B HacToslee BPEMA HCCIEOYRTCH.



I-p C.HumBaTta, I[[eHTp HCCAEAOBAHWA OKpywawbueld cpeaw, r'.KanHaraBa, AnoHuWsA
I-p K.BapuxaHoBa, lemaroruyeckwid HHCTUTYT CO PAH, HpkyTck, Poccus

I-p H.PoxkoBa, JuMHOnoruyeckud HHcTHTYT CO PAH, UpkyTck, Poccusa

N1 MCCenoOBaHuA CHCTEMATHKM U 3KOJOTMK aMPUOMOTHYECKUX HACEKOMHX, O6W-
TaoIMX B NPWTOKaX o3epa Baikas, npoBeaeH cO60p JMUYMHOK M uMaro Ha 30 CTaHIMAX C
NIPUMEHEHMEM YJIbTPaGUONIETORNX JiaMl. [TaHUpyeTCA MpOBECTH CpaBHEHME MOpP(OJIOrun

rnofeHok, oburawuux B ANOHMM U BocTouHoi Cubupw.

I-p E.Macyma, Buonorudeckwil pakynbTeT MemvuuHCKONH WKoJH r.KaBacaku, AnoHHA
I-p H.PoxkoBa, pa-p B.YepHix, JuMHOJNOrHM4yecKHH HHCTHTYT CO PAH, UpKyTCK,

Poccus

Jnsa n3ydeHnsa Mmopgosoruy GafikalbCKUX yOOK ¢ IOMOWEBK BOAONIA30B IIPOBEEH
cbop MaTepvasa B xHOM Baiikane. CocTaBieHa MNoyiHasag OuOUIMorpadusa yOauKaLui

[0 8TOKR rpyrie.

llpod. H.Muasaku, X.Cocaku, M.AmaHo, X.Hakaja, HanuoHalnbHHA HayyHHH My3ei,
Toxkuo, AnoHHA.

I-p J.XypacekuH, KacnHUWPX, r.AcTpaxaHb, Poccusa

I-p E.llerpoB, A.TuMOHMH, JuMHONOrH4yeckuid MHCTHTYT CO PAH, Upkytck, Poccusa

['pyrnna ArNOHCKUX YYEHHX [0 pyKOBOACTBOM mpod. K.Hymaum paszpaborana
MPOEKT CPaBHUTEJNILHOI'O WCCIIEAOBaHWA OMONIOTMM HACTOAWMX TJIeHel, OOUTanMX Ha
TeppaTOopu Poccr. Ocob0e BHUMaHME YISJIEHO BOMNPOCAM [POUCXOMAEHUA M 3BOJHOLMM
Pas3JIMYHEX BUAOB, CUMTAKUMXCA OJIM3KOPOOCTBEHHHMKY, HO OOWTAOWMX B Pa3JIMYHEX
SKOJIOTHYECKUX YCJIOBUAX. TaKKe OIHMM U3 Ba¥HHX HalpaBJIEHUR STOr'O NpPOEKTa AB—
JIFIETCA UCCNIeA0BaHNe COCTOSAHWA Cpelkl OOWTaHWA TJIEHEH U IpoLecCOB HaKOMIEHWA
TAKEJHX METAJUVIOB M XJOPOPraHMYECKUX COEAVHEHW? B OpraHu3Me TiJeHe#d U B phH-
fax, ABIAOULMXCA OOBLEKTOM MX OUTaHuA. KpoMe GalKalbCKOM Heprm, KaK OOLEKT WUC—
CJleloBaHUA ORI BHOpaHH KaclUPCKasag Heprna B CBA3K C KPUTUUYECKUM COCTOSHHEM
cpellnl ee OOUTaHUA U OeJIOMOPCKUE TKJIeHH. B HOAOpe 3TOro roza ORIM [POBELEHEH
sKcneaumy Ha CeBepHuil Kacrit (nexGuia o.HKemuywHeii) 1 Ha Benoe Mope. Ha
Kacnuu nccnenoBaHO 46 HUBOTHEX [0 CXEME, NPUMeEHAeMON NpY ncchiefoBaHun Haji-
KaJIbCKO Heprh (BHEWHWE MPU3HAKY, JIMHEHO-BECOBHE XapaKTEpPUCTHKU, [UTAHUE,
PENPOAYKTHUBHEE OpraHs W T.A.). KpoMe Toro, orofpaHs Mpo6H TKaHeH Ha OHMOXUMK-
YECKUI M TI'eHEeTUYECKUA aHaJM3h, Ha COAEpKaHUe XJIOPOPraHWYECKHUX COENUHEHUR U

TAKEJHX MeTaJioB. [lapasjensHO OToOpaHH NPOOH BO3OyXa U BOMH .



llpod. H.3epbcT-BopoBcKa, CBOOOAHHH yHHUBepCHUTeT r.BepauHa, HHCTHUTYT
¢usHonorun XUBOTHHX, BepiuH, T'epMaHus

I-p O.TuMowruH, Aa-p H.MeabHuK, O. HoBukoBa, C.llybeHkoB, U.XaHaeB, JIHMHOJOI'H-
yeCKUH HHCTHYT CO PAH, HUpkyTck, Poccusa

[lo yaMiMaTVBe npod U.3epbcT, nocemaBwel HEOOHOKPATHO O3 .BadKay, opraHu-—
30BaH KypC MOJIEBOA NPaKTUKW OJIA CTYOEHTOB BepiMHCKOro ynuBepcureTa. CTYIEHTH
B TedyeHue 10 ZHeR Mo PYKOBOACTBOM POCCUMCKMX YUYEHHX OMNpeAesaiyd BHUIOBOR coc-—
TaB U pachpenelieHVe GeHTOCHHX OpraHuMsMOB B coobiecTBaXx CeBepHOro, CpenHero u
xkHoro Baikana. VM ORJIO BRITOJHEHO 19 TpasieHMi pas3iuuHEMK MpoSoOTOOpHUKAMU
oy cbopa GeHTOCHHX Mpo6 ¥ Ha 12 CTaHUMAX OTOOpaHH NPOOH IJIAHKTOHA B INTy60—
KOBOZHOM Y MEJIKOBOOHOK 30HaX. Kpome Toro, vMm ORJIM WU3MEPEHH 3HAYEHWS OCMOTU-
YECKOr'o OaBJIEHUA JMMPATUUYECKOR MUIAKOCTY Y HECKOJLKNX OECATKOB OJUI'OXET, raM—
Mapuz, MOJUIOCCKOB W pHO. Jia CTYAEHTOB MPOYWTAH KypcC JIEKUMP 10 BOIpOcaM CUC—
TEMATUKY, OQWIOIreHUWM YU BKOJorny Baikasbckol (ayHe. C HEMEIKOW CTOPOHH BHCKa-—
3aHa 3aMHTEPECOBAHHOCTL B INPOZOKEHRMU TOAOOHKX KyPCOB B IOCHEOYIOWME T'OHH.

MonopexHast opranusanus (Raleigh International) (117 y4YacTHMKOB H3 BeJIHKO-
GPUTaHHH U ADPYTHX CTPaH)

I-p B.HApwkkep, a-p J.CopokoBukoBa, aA-p B.CuHokoBud, f-p T.I[loTeMKHHa, A-p

0.HenseraeBa, A-p B.AdaHackeB, JuMHOJorudyecku#t HHCTUTYT CO PAH, HUpKyTCK,

Poccus

C y4acTyeM yKa3aHHOM MOJIOZIEXHOW OpraHM3aluu W NpY [NOAAEpHKE WHCTUTYTOB
CubVipcKOro oTAeneHusa PocCuiiCKOR akazemMyu HayK, AKaZeMiy MeulMHCKUX HayK
OBJIO BRIIOJHEHO Ha TEPPUTOpMM CHOMDH 8 pa3JyMyHEX NPOEKTOB. OAMH U3 NPOEKTOB
MO OLleHKe KauyecTBa BOAH pP.CejieHry OwJI BHIIOJHEH COBMECTHO C JIMMHOJIOTMYECKUM
vHCTHTYyTOM CO PAH. OT60p mnpo® MNpOBOOWICA C YYACTHEM BOJIOHTEPOB B 3 BKCIeOu—
IIUFIX C VIOHA IO CEeHTAOpPh OT I'paHuik ¢ Monromeit (ct. Haymxu) no peke CeneHre
1 Ha MATY €€ OCHOBHHX MPUTOKaX. JKCIEeOWLMA [POXOomwia Ha nByk aBpTOMalllHaX ,
BOJIOHTEPH CIVIaBJAJNCh Ha JIOJKAX ¥ OKa3HBaJM MOMOIB B OTOope mpob. Bpemsa oT—
fopa npo® B OAHOR SKCIEeOuUMY COBMAJO C OGOJNBUMM IABOAKOM Ha CejeHre, BH3BaH—
HOM JOXOAMY MOHI'OJIBCKOI'O HLMKJIOHa. YpOBEHE BOAM OHJ BHIE €CTECTBEHHOI'O Ha 2-4
METpa, CKOpPOCTh TeueHusa OwJjla MOBhIIEHA B 2-3 pa3a. B sKChneauiuy MNpOBENEH XU—
MUYECKUH, MHUKpPOOMOJIOTMUYECKUM aHaJIMBH, WBMEPEHA TEMIEpaTypa BOIH, 3JEKTPOIPO—

BOOHOCTB, KOHLIEHTPallM/l B3BEIEHHHX BEUECTB U APYyTrMe aHaJM3H.



A. BaH Jlep Cau3eH, CcTyleHTKa YHHBepcHTeTa I'.BareHWHreH, BareHHWHreH,
Hupepiangn

I-p D.MomowkuH, HHcTUTYT reorpagun CO PAH, HUpkyrck, Poccusa

I-p A.llnewaHoB, HMHCTUTYT QU3HONOrHH B GHOXHMMHH pacTeHHMH CO PAH, HpkyTck,

Poccus

[IpOeKT MMen Lenbl W3Y4YEeHVe BIMAHWA aHTPOIOI'EeHHOI'O 3aHPA3HEHMA Ha BKO-—
CUCTEMy mnomrairy B HaccelHe o3epa Balkan. A aToro 6Hi0 BHOpaHO OBE ILJI0-
WaZKy Jieca B PasyIMUHEX [0 CTEINEHN BO3OENWCTBUA palioHaX : KOHTpOJIBHAA B IIOC.
Bonruve KoTwH, BTOpas — B WKHOM 4acTW I'. AHrMapCKa Ha BOCTOYHOM Gepery p.AHra-—
PH, I'Zle HaOmoAaeTCA MHTEHCHMBHOE BO3MAYWHOE 3arpA3HEHUE OT PaBJIMYHEX ITPOMRILI-
JIEHHHX NpeInpuAaATyil . AHrapcka. HccnenoBaHMA MPOBOAWIMCE B TEUYEHUE IJINTENh—
HOro nepuoga (Moab—oKTAGPL). [oNyyeHHNe [JaHHHE IPEeAroJaraeTCs CONOCTaBUThE C
pe3ysbTaTaMy aHAJIOMMYHHX HCCIIEONOBAHUM €BPOINENCKUX JIECOB.

C.lloHCcap, cTyAeHTKa I[lapH#CKOro YHHBepCHTeTa,.HapHm, dpaHUHA
I-p U.llupo6okoB, JuMHONOrH4YecKUd HHCTHTYT CO PAH, UpKyTCK, Poccusa

[ensl noceuenusa C.I[oHcAp ABWIOCH 3HAKOMCTBO C pab®OTOM phHOOBOAHHX U
prbonepepabaTHBakilX 3aBOAOB Ha Balikane, ¢ opraHuzaluei fo6nuy U nepepaboTKU
Heprmu. OHa rnoceTwia HuxHeaHrapCkuii, Bypoyrysckuit, MajoMOpCKui pr63aBOIH,
Bapry3uHCKMI 3aloOBeHUK, KOJXO3, 3aHUMMalwyica Ao6HYell HEpnH. B OBYX sKcneay-—
LMAX elo cofpaHh Ha aHaJM3 dellysd OMyJifd, OCTeoyoruueckyit matepuan. C.IoHcap
O3HaKOMWIACh C JIMTEPATYpPO#l, BCTeuyalaCch C BEAYUMMY CIIELMAJIMCTAMU — WXTHOJIOraMu

BocTourHo#l Cubupu U BypsaTuu.

K.IllonMaH, cTyaeHTKa YHuBepcHTera r.HoHcrtaHl, HKoncTaHnl, I'epMaHHA
I-p l.llepbakoB, JuMHOJNOrudeckuit mHcTHTYT CO PAH, HUpkyTck, Poccus

K. lonMar 3aHMMaJlach UCCIIENOBAaHUEM OUOJIOIMYECKUX, SKOJOTHUECKUX U
I'eHEeTUYECKUX DasJNuMii 3HAEMUWYHOI'O BWZla raMMapuz Fulimnogammarus cyaneus.
Eio 6uny oTobpaHn NpobH Ha SKOJOIMUYECKOM IOJMI'OHE B palioHe Bospmvx KOTOB,
MIPOBEIEHO MOPQOJIOIMUECKOE HM3YYEHME MONYYEHHEX SK3EMIIAPOB. Y3 HEKOTOPHX 3K3eM—
ApOB 6rya BhAedeHa MUT.JHK u obuwas JHK. IIpeamnonaraeTcsA MPOBECTH aMIIUQHKA—

LMI0 LIUTOXpOMa b AJIA OLIEHKK IEHETHMYECKONA W3MEHUMBOCTH.



M.Baprc, ctyaeHT YHuBepcuTera uwT.KanudopHus, CakpaMmeHTo, CIIA
I-p T.Xomkep, a-p I'.Bapam, a-p I'.®emopoBa, A-p A.TOpukoB, JHMHONOTHYECKUH
HHCTHTYT CO PAH, Upkyrck, Poccusa

3ajaua MNpoeKTa COCTOsIAa B ONpedesIeHUM C IOMOUBI METOIOB BHCOKO3(Q(HeK—
TUBHOM ¥MOKOCTHOM XpoMaTorpaduy 3arpa3HEeHHOCTY aTMocheph CIloffAHKM, BalKajabc—
Ka, Toc.TaHXOl NOMMIMKIMYECKM apoMaTUUYECKUMy yruleBogopozamu (IIAY), moma-—
JaolyMM B OKDYXaKUyo CPemy NpY CKUMaHMM KaMeHHOro yrisa. M.BapTc y4yacTBOBaJ B
SKCIemMIAX ¥ 06paboTKe mpob, Ipowes Kypce OOy4YeHWsa XUOKOCTHOK XpoMaTorpaduu.

B.3MHHUHITOH, CTyAeHT l'apBapACKOro yYHHUBepcHTeTa, WT.KanudopHus, CIHA

I-p J.MamaeB, JluMHonorndyeckut UHCTUTYT CO PAH, UpKyTCck, Poccusa

B.30%MHI'TOH NPUHMMAJ y4yaCTHEe B KCCIENOBaHMM MOpOWIIIMBUpyca B Gai-
KaJIbCKO Hepre, BH3BABIIEN0 SIM300THHO B 1987-1988 rr. UM 60 BhHuesieHO 10
o6pa3LoB PHK u3 Mosra 6GadKaybCKUX Hepr, NOGHTHX B 1992 romy. C moMoubio cre-
LMPMYECKUX MOPOWIINIMBUPYCHHX NpaiMepoB MNOATBEPKAEHO HaJIMUKE BYpyca B OOHOM W3

HCCIeNOBaHHHX 06pa3LioB.

HHCTATYT OpraHU30BaJ M MpOBeJ NATYI MEXOYHapOOHYK WKOIY IO OXUaTOMOBEM
BOLOPOCJISIM, Y4aCcTBOBaJ B NPOBENIEHMM BTOpPOE POCCUACKO-T'ePMAHCKOM KOHPEPEHIM
"TypUsM M OKpykawmiuasa cpefa. PasBUTHE SKOJIOI'MYECKM OTBETCTBEHHOI'O TYpU3Ma B

Poccun” .



REPORT ON THE
ACTIVITIES OF BAIKAL GENTER FOR ECOLOGICAL RESEARCH DURING 193

In 1993, Baikal International Center for Ecological Research (BICER)
received 110 foreign scientists, among them 28 students and postgraduate
students, realized about 40 international projects, 10 of which received 29
mln.roubles as spécial financial support from the Siberian Division of Russian
Academy of Science. These funds were spent for support of expeditions (expen-
ditures for ships and cars) and some analyses carried out by the staff of the
Limnological Institute, Institutes of the Earth‘s Crust and Geochemistry. Rus-
sian scientists had a possibility to take part in joint research and expedi-
tions mainly due to financing from other sources.

67.4 mln.roubles were received from foreign members of BICER and other
foreign participants in 1993. 46.0 mln.roubles were spent for reception of
foreign scientists and those expeditions in which they took part.

Data presented below for every country involve 1/2 of total cost of ship
time, if scientists of two countries took part, and 1/3 of total cost of ship
time, if three countries were involved.

The remaining funds (21.4 mln.roubles) were spent to cover current ex-
penditures of the Limnological Institute as general support because of econo-
mic crisis. '

On the whole the Institute spent 42.7 mln.roubles on research expedi-
tions involving international projects, including:

ships and motor transport - 27.7 mln.r.;
per diem in the field - 3.0 mln.r.;
contract allowances and charges - 5.7 mln.r.;

overhead expenses - 6.3 mln.r.

Financial contribution of foreign scientists was as follows:
Belgium - total sum 13.3 mln.roubles, of which 5.9 mln.r. were actually spent
to support activity of Belgian participants, including:
~ ship expenditures - 4.3 mln.r.(1/2 total);
-~ hotel accommodation - 0.5 mln.r.;
~ per diem - 0.1 mln.r.;
~ overhead expenses - 0.9 mln.r.
Switzerland - total sum 20.3 mln.r., of which 5.3 mln.r. were actually spent
to support activity of Swizz participants, including:



- sh1p and motor transport expendltures - 8.8 mln.r. (1/3 of total ship time);
- hotel = 0.4 mln.r.;
- per diem - 0.2 mln.r.;

- overhead_expenses'— 0.9 mln.r. o
Japan - total sum 17.5 mln.r., of which 17,9 mln.r. were actually spent
~ to support activity of Japanese participants, including:

- ship'and-motor ekpenditures - 12.0 mln.r. (1/2 , on 1/3 of total expendi-
tures'depending'qn numben of conntries); | '

- hotel - 2,6'mln7r.; B

- per diem =-0.2 mln.r.; |

- overhead expenses - 3.0 mln.r. .
USA - total sum 10.3 mln.r., of which 11.5 mln.r. were actually spent to
support activ1ty of American partlclpants 1nclud1ng
- Shlp and motor expendltures - 9 7 mln.r. (1/2 of total expenses) ;
- hotel - 0.4 mln.r.
- per diem - 0.3 mln.r.;
- overhead expenses - 11 mln.r.
Germany - total sum 3.5 mln.r., of which 2.6 mln.r. were actually spent to
support act1v1ty of German part1c1pants including:
- ship and motor expenditures - 1.7 mln.r (1/2 of total expenses);
~ hotel - Q.3 mln.r;
- per diem -~ 0.2 mln.r;
- overhead expenses - 0.4 mln.r.
Great Britain - total sum 2 4 mln. r, of which 2.0 mln.r were actually used
for support of British -
participants, including:
- ship and motor expendltures -1.3 mln,r
- hotel - 0.3 mln.r; '
- meals - 0.1 mln.r;
overhead expenses - 0.3 mln.r.
Prellmlnary of research projects are presented in the reports on the
programs implemented by the Institute, and also in the report given.



PROGRAM OPERATION OF LAKE BAIKAL ECOSYSTEM"

Project ™ Study of fhe meéhanisms of'deep water ventilation in Baikal
based on hydrophysical, chemical and biological characteristics”

Prof. Dieter Imboden, Institute of Environmental Physics, Swiss Federal
Institute of Technology, Duebendorf, Switzerland :

Dr. R.lKipfer, Institute of Environmental Physics, Swiss Federal Institute of
Technology, Duebendorf, Switzerland .

Mr. M. Schurter, Dr. M. Gloor, Dr. R. Hohmann, Dr. A. Lueck, Prof. L. Sigg,
Swiss Federal Institute of Technology, Duebendorf, Switzerland

Prof. S.Okuda, Okayama University, Japan

Prof. R. Tsuda, Kinki University, Kinki, Japan

Prof. S. Endoh, Shiga University, Shiga, Japan

Dr. Ya. Okumura, Osaka Electro-Communication University, Osaka, Japan

Dr. K. Yokoyama, Dr. Ya. Ichimura, Kyoto University, Japan

.Dr. G. Kodenev, Dr. V. Shishmarev, Engineering Center of Geophysical and
Environmental Instrument-Making of SD RAS, Novosibirsk, Russia

Dr. L. Levin, Dr. O. Cherepanov, Biophysics Institute SD RAS, Krasnoyarsk,
Russia

Dr. Shimaraev, Dr. Granin, Dr. Zhdanov, Dr. V. Tsekhanovski, Dr.T. Khodzher,
Dr. L. Gorbunova, Dr. V. Domysheva, Dr. Kostornov, Dr. T. Potyomkina,
Limnological Institute of SD RAS, Irkutsk, Russia

Interdisciplinary studies of the mechanisms and extent of vertical
exchange in the region of a spring thermal bar (Middle Baikal) has been done
for 1.5 ,
months. Researchers from various fields: hydrophysics, physics, hydroche-
mistry, hydrobiology, microbiology took part in this wbrk. The expedition was
based on-three ships, equipped with modern instruments:

- high-accuracy "Sea-Bird-Electronics” probe for measuring temperature,
conductivity, transparency, oxygen content;

- microstructural probe;

- temperature and current recorder;

- towing and moored thermistor chains;



- radar systems and driftihg bUdys to observe currents;
- chromatographs and fluorimeters,

As a result of thé expériment; material from 198 deep-water and offshore
stations has been collected, which confirmed existence of the mechanism of
annual ventilation of deep waters at the boundary of a spring thermal bar.
A hypothesis on the importance of this phenomenon was proposed by Russian
scientists several years ago. In following years, the thermal bar event was
registered in different regidns of Baikal. In 1993, its scale was estimated
usingvarious markers. Penetration of surface waters enriched in oxygen,

_ bacterio- and phytoplankton to the depths exceeding 1100 m nearby slope has
been caonfirmed. |

Prof. S. Okuda, Dr. M. Tanaka, Dr. M. Fukukhara, Dr. S. Ikeda, Dr. K. Nagao,
Dr. Kishimoto, Dr. M. Hirata, Dr. S. Kira, Dr. Y. Okamoto, Okayama
Univebsity, Okayama, Japan

Dr. M. Shimaraev, Dr. N. Granin, Limnological Institute of SD RAS, Irkutsk,
Russia

Scientists from Okayama University headed by Prof. S.Okuda took part in
a field excursion. They were given lectures on limnology of Lake Baikal,
supplied by water samples, and participated in the observations of different
hydrophysical parameters aboard of "Vereshagin” vessel in Selenga delta. On
request of Prof.Ckuda, scientists of Limnological Institute prepared a paper
"Physical limnology of Lake Baikal”.

Prof. Ch. Goldman, Dr. R. Richards, University of California, Davis, USA

Dr. T. Swift, Applied Electromagnetics and Optics Laboratory, Menlo Park,
California, USA _

Dr. R. Leonard, Lincoln University, canterbury, New Zealand

Dr. N. Bondarenko, Dr. N. Guselnikova, Dr. R. Mihenko, Limnological Institute
of SD RAS, Irkutsk, Russia

Special inhomogeneity of plankton and ecological "fronts” in the tropho-
genic layer in Baikal pelagial have been further explored. Two expeditions
took place organized for solVing these problems: one — to Selenga shallow
waters and Barguzin Bay, an other- round Baikal. Samples of phyto- and zoo-



plankfbﬁ were coliééﬁed ét 10 stations over Academician Ridge and Barguzin
Bay. Comp081t10n and domlnatlng forms of communities, have been determined
Partlclpants also studled the concentratlon of chlorophyll "a”, measured tem-
perature and pH using CTD probe ‘and optical properties of water by Tow- Yo
instrument.

Prof. M. Patterson, Dr. J. Trussell, Dr. P. Patterson, School of Marine
Science; Virginia, USA

Dr. M. Savarese, Indiana University, Bloomington, Indiana, USA

Dr. M. Wright, University of Washington, Seattle, Washington, USA

Dr. S. Efremova, University of St. Petersburg, Russia

Dr. V. Fialkov, Dr. V. Chernykh, Mr. V. Votyakov, Mr. A. Romanov,
Limnological Institute of SD RAS, Irkutsk, Russia

A large project on ecology of Baikal sponges applying various instruments
and methods has been implemented. By means of a remoteoperated vehicle dif-
ferent sponge species in Frolikha Bay, in the region of Ushkany Islands,
Svyatoy Nos Peninsula, Olkhon Island, outlet of Angara River (up to 100-200
m) were filmed by video- and photocameras. 10 species of Baikal sponges were
collected fram depths beyond those available to scuba divers. Participants
made a number of in situ experiments nearby region of Listvyanka, founded an
experimentai\Site for studying impact of changing ecological conditions and
nutrient concentrations on growth and pigment composition of sponges. With
the assistance of divers, sponges and their surroundings were fitted with
various sensors, measuring water current velocities and temperatures. Using
special dyes (fluorescein) and sensitive thermistors, the intensity of water
filtration by sponges during 24 hours was measured and filmed by a videoca-
mera. Chemical composition of water near sponges was measured at different
hours of the day, and samples were collected to estimate the influence of
sponges on microplankton composition.

Project "Study of the chemical composition of aerosol and atmospheric

fallout in the region of Lake Baikal”

Dr. H. Van‘Malderen, University of Antwerpen, Belgium



Dr. T. Knodzher, Dr, V. Arguchintsev, Dr. V. Obolkin, Dr. V. Potyomkin,
Limnological Institute of SD RAS, Irkutsk, Russia

Investigations of the chemical combbsition of individual aerosol par-
ticles over Lake Baikal were continued. 20 samples of the aerosol from diffe-
rent regions were collected. Aerosol in Southérn Baikal, where a peculiar
aerosol composition was registered earlier nearby Baikalsk and its vicini-
ties, has been paid special attention. Samples were analyzed in Antwerp Uni-
versity (X-ray-spectral analysis), in Irkutsk (analysis of the major ions by
microcolumn ion chromatography and atomic adsorption spectroscopy and in No-
vosibirsk (element analysis using synchrotron radiation).

Dr. L.McConnel, Laboratory of the environmental chemistry, USA.
Dr.T.Khodzher, Dr.V.0Obolkin, Dr.V.Potyomkin, Limnological Institute, SD RAS,
Irkutsk, Russia

To identify sources of pesticides which are present at high concentration
in fat of Baikal seals, samples of air and at mospheric aerosol were collec-
ted over Baikal,and also in Mondy settlement at the field station of the Ins-
titute of Solar and Terrestial Physics. Air samples were collected by a spe-
cial auto matic pump with all special precautions . -Samples are processed in
USA.

Prof. K. Rahn, University of Rhode Island, USA
Dr. T. Khodzher, Dr. V. Obolkin, Dr. V. Potyomkin, Limnological Institute of
SD RAS, Irkutsk, Russia

Prof.K.Rahn was given 80 aerosol samples, collected during 4 previous
expeditions in 1992-93 for multi-elementary neutron-activation analysis (45
elements), that will allow us to define the origin of Baikal aerosol. Accor-
ding to preliminary data, aerosol in Southern Baikal is more than 50% of
terrigenic nature, 20-30% - of anthropogenic origin; marinetype aerosol was
observed under specific synoptic conditions.

Project "Trophic chains in the pelagial of Lake Baikal and migration



trends of some chemical elements”,

Dr. K. Yoshii, Kyoto University, Kyoto, Japan
Dr. N, Melnik, P. Anoshko, Limnological Institute of SD RAS, Irkutsk, Russia

103 orgénisms of different frophic levels from various pelagial communi-
ties were sampled for stable isotopes (ratia/determination) to trace food
webs in Lake Baikal. ' ‘

Dr. T. Yoshioka, Institute for;Hydrospheric-Atmospheric Sciences, Nagoya
University, Nagoya

Dr. T. Hanazato, National Instltute for Environmental Studies, Tsukuba,
Ibaraki, Japan ' '

Dr. O. Timoshkin, Dr N. Melnik, Dr N. Shevelyova, Limnological Institute
of SD RAS, Irkutsk, Russia.

Specific structure and food webs of the communities in Maloe More were
examinéd in October. Participants identified zoo plankton composition and
collected § samples of water.'phyto~ and zooplankton for estimating the
ratio of stable carbon isotopes.'In two Ecologically different regions of
Maloe More: in a shallow water bay (40 m) and in deep water part in Malye
Vorota strait (1000 m). '

Dr. D. Kucklick, Dr. R. Harvey, Center for Environmental and Estuarine
Studies, Maryland, USA

Dr. L. McComnell, U.S. Department of Agriculture, USA

Dr. G. Baram, Dr. O. Timoshkin. Dr. N. Melnik, Dr. O. Molozhawaya, I.
Khanaev, Mrs 0 Netsvetayeva lenologlcal Institute of SD RAS, Irkutsk,
Russia

During'several expeditions, workers collected samples of water, plankton,
fish and seal fat to investigate food webs of Baikal pelagial and trends of
pesticides migration (one ‘'of them DDT) in the ecosystem. Organisms of all
trophic levels in Southern, Middle, Northern Baikal, Selenga shallow waters,



Maloe More and Barguzin Bay were sampled.They focused on the community of
open waters: phytoplankton - epichura - macrohectopus - peiagic cottoid
fishes and omul - seal. :

- Dr. Ya. Watanabe, Dr. T. Katano, Tokio University, Japan
Dr. V.Drucker, Dr. N. Guselnikova, Dr. T. Kostornova, Dr. O. Molozhavaya,
Limnological Institute of SD RAS, Irkutsk, Russia

The group has studied the numbers and vertical distribution of
bacterioplankton, and small-cell phytoplankton, cyanobacteria of Southern
Baikal. Water temperature, transparency, conductivity, and nutrients con-
centrations were measured in*parallél.Numberé of organisms were counted using
an epifluorescent microscope to discriminate between bacteria and cyanobacte-
ria. Surface water layers contain greatest concentrations of small-cell orga-
nisms and only intensive wind mixing during storms changes the situation. In
situ experiments which nutrients were run to identify the limiting factors of
development of bacteria and algae. |

Prof. J. Klerkx, RoYal-Museum of Central Africa, Brussels, Belgium

Dr. I. Sborshchikov, Dr. V. Sychev, Dr. A. Kostin, Dr. V. Gusev, Institute of
Oceanology RAS, Moscow, Russia

Dr. L. Granina, Dr. L. Golobokova, Dr. V. Pirog, Mr. O. Khlystov,.
Limnological Institute of SD RAS, Irkutsk, Russia

Dr. V. Golubev, Dr. S. Pavlov, Dr. I. Kryukova, Institute of Earth’s Crust of
SD RAS, Irkutsk, Russia

Geothermal occurrences in Northern Baikal, Frolikha Bay have been further
studied. Participants measured 75 vertical profiles of temperature,
conductivity, pH and oxygen concentrations and sampled water for chemical
analyses |

A detailed bathymetric map of the bottom was obtained by means of a sonar
coupled with a GPS .A region of high thermal enomalies was found by means of
a CTD. Maximal thermal anomalies occur over an underwater ridge, from which
warmer'and'denser waters discharge into the deeper layers and are found at a
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Dr. P Francus Institute of Geology. Paleontology and Paleogeography,
Belglum ~ :

Dr. Ye. lehoshway, Dr Ye Karabanov Limnological Institute of SD RAS,
Irkutsk Russia

While staylng in Irkutsk P.Francus ﬁransferred to Russian colleagues his

method of preparation of sections of sediments to be studied by light
microscopy. This method allows to prepare slides of the bottom sediments
without disruptiné textures. '

Dr. G. Matsumoto, Otsuma Womenfs University, Japan
Dr. Ye. Karabanov, Limnologica}_InStitute of SD RAS, Irkutsk, Russia

Dr.G.Matsumoto took part in drilling, selecting, describing and sampling
of the drilling core. He participated in the discussions of the results of
the studies of biogenic markers (N-alkans) in Lake Baikal sediments.

Prof. M. Grachev, Limhological Institute of SD RAS, Irkutsk, Russia

Dr. T. Nakamura,’Nagoya University, Japan

Dr. Ye. Karabanov, Prof. V. Maﬁs, Ms. Ye. Stolbova, Ms. Ye. Kornakova, Mr. O.
Khlystov, Limnological Institute of SD RAS, Irkutsk, Russia

Dr.T.Nakamura during his stay took part in an expedition, where he
oollected samples for radiocarbon dating. Besides, he selected samples from
the archive cores for dating and took a planaria from the point of
hydrothermal activity in Frolikha Bay to make carbon-14 analysis.



Dr. S. Colman, Mr. R. Dake, Mr. J. Peck, Dr. E. Callender, US Geological
Survey

Prof. M. Grachev, Dr, Ye. Karabanov, Dr. Ye. Likhoshway, Dr. V. Fialkov, Dr.
Ye. Bezrukova, Prof. V. Mats, Dr. F. Lazo, Dr. L. Granina, Mr. A. Badardinov,
Mrs. P. Letunova,-Mrs. Ye. Baranova, Mr. 0. Khlystov, Mr. V. Kharchenko, Mrs.
M. Shimaraeva, Mrs. Ye. Stolbova, Mrs. Ye. Kornakova, Mrs. O. Levina, Mrs. L.
Golobokova, Limnological Institute of SD RAS, Irkutsk, Russia

Dr. N. Logachev, Dr. A. Bukharov, Dr. G. Chernyaeva, Dr. S. Kashik, Dr. V.
Mazilov, Dr. I Kalashnikova, Dr. M. Markova, Dr. T. Rasskazova, Dr. T.
Khramtsova, Dr. S. Sumkina, Dr. V. Misharina, Dr. T. Fileva, Dr. P.
Alexandrov, Institute of Earth's'Crust of SD RAS, Irkutsk, Russia

Dr. M. Kuzmin, Dr. A. Goreglyad, Dr. V. Pampura, Dr. V. Antipin, Dr. V.
Kravchinsky, Dr. T. Gunicheva, Dr. B. Tomilov, Dr. A. Gvozdkov, Dr. O.
Proydakova, Dr. 0. Kokho, Dr. B. Ponomareva, Dr. F. Lustenberg, Dr. V.
Kolesnikov, Geochemistry Institute of SD RAS, Irkutsk, Russia

Prof. Sh. Horie, Dr. T. Kawai, Dr. E. Uada, Dr. K. Yamada, Dr. S. Yamada, Dr.
T. Koshio, Dr. Haraguchi, Dr. H. Sakai, Dr. Yokiama, Dr. Hayashida, Dr. N.
Miyashi, Dr. I. Takemura, Dr. Ishiwatari, Japan

Dr. B. Khakhaev, Mr. S. Kachukov, -Mr. Yu. Kalmykov, NPO "Nedra”, Yaroslavl,
Russia

In March of 1993,participants of the BDP~93 Project obtained a 100-m core
using a special drilling rig "Baikal”. They drilled bottom sediments
in the Central basin of Baikal opposite moth of Buguldeika river.
A draft of a paper presenting preliminary results of studies of this core
was prepared.

Project "Variations of Baikal level in Pleistocene-Holocene

and glacial events”

Dr. A. Takeuchi, Toyama University, Japan
Prof. V. Mats, Limnological Institute of SD RAS, Irkutsk, Russia
S. Yaskevich, P. Otinov, V. Sergeev, Students of Irkutsk State University, T.



Garmash! Student of Irkutsk quytechnical High School, Irkutsk, Russia

The group sfudied a basal section.on Olkhon Island, dated
0.8-0.6 mln.y B.P; Remains of a big fossil mammal were first found which
were preliminary identified as:belonging to a rhinoceros of Tologoysky time.
Bones of this animal have been found earlier in Zabaikalye.

Samples for paleomagnetic studies, for diatom, palynological and thermolumi-
nescent analyses were collectéd at the Bruhnes-Matuyama borderline (0.72
mln.y B.P.) The basement of anéient Baikal deposits has been found near the
present Baikal level. '

Dr. Sh. Fujii, Toyama University, Japan

Dr. T. Nakamura, Nagoya University, Japan

Prof. V. Mats, Limnological Institute of SD RAS, Irkutsk, Russia
Vf/gg;éeev, Student of Irkutsk State University, T. Garmash, Student of
Irkutsk Polytechnical High School, Irkutsk, Russia

The objective of this group was to investigate the glacial events and
Holocene peat bogs adjacent to'Khamar-Daban Ridge in Southen Baikal. Samples
for radiocarbon dating of different fractions (peat, wood) and samples for
paleobotanic analyses were collected.

Prof. M. Kuhle, Mrs. J. Joergens, Goettingen University, Germany
Prof. V. Mats, Mrs. N. Cherepanova, Limnological Institute of SD RAS,
Irkutsk, Russia

Profs. Kuhle and Mats headed a winter high-mountain expedition to Eastern
Sayan and Tunka Alps. They examined Quaternary glaciers.

- Dr. A.Mackay, University College London, United Kingdom

Prof. M. Grachev, Dr. Ye. Likhoshway, Dr. A. Kuzmina, Limnological Institute
of SD RAS, Irkutsk, Russia

Dr. A. Gvozdkov, Institute of Geochemistry of SD RAS, Irkutsk, Russia



P

The upper layer (0—50 cm) of the bottom sedlments in different regions of
Lake Ba1ka1 (89 stations) was. sampled by means of special corers. Content of
heavy metals carbonaceous partlcles diatom and frustules and pollen be de-
,termlned,to.assess anthropogenlc.changes of Lake Baikal.

) . PROGRAM
| ".Evoumou OF Emswc BAIKALIAN FAUNISTIC COMPLEXEX”

Prof. A.Goto, Dr M. Yabe Hokkaldo Unlver81ty, Japan

Dr. M. Nishida, Fukui Unlver31ty, Japan

Dr. Sh. 0i, Gify Unlverslty, Japan

Dr. V. Sideleva; Dr. S. Sloboduanyuk, Mr. I. Khanaev, Mrs. O. Smirnova, Mrs.
0. Zubina, Limnological Institute of SD RAS, Irkutsk, Russia

In September, the group trawled Southern Baikal and shallow waters nearly
Selenga delta to investigate the evolution and physiology of Baikal cottoid
fishes. They collected 120 specimens of 23 cottoid species for hystological
examination of the central nervous and seismosensory systems, for morpholo-
gical analysis, osteological studies, and studies of mt DNA.

Project "Taxonomical and phylogenetic analysis of Baikal Amphipoda”

Dr. H. Morino, Ibaraki University, Japan

Dr. K. Mashiko, Tokyo University, Japan _

Dr. D. Shcherbakov, Dr. R. Kamaltynov, Dr. O. Ogarkov, Mr. V. Romanov,
Limological Institute of SD RAS, Irkutsk, Russia

Two expedit;ons took place in order to study the systematics and evolu-
tion of baikaliaﬁlamphipods-samples of 22 Eulimnogammarus cyaneus populations
were collected to study the genetic polymorphism. The presence of E.cyaneus
on the rocky shore.of Ushkany Island suggests that this island was some time
ago part of continent, but never covered with water, since E.cyaneus cannot
overcome deep-water barriers; and lives only on stony beaches.

Besides, 62 samples bf other species of this genus were collected , 8 of
them were fixed for studies mt.DNA isolation.



Ms. K. Pohlmann, Student of Konstanz University, Germany
Dr. D. Shcherbakov, Dr. 0. Ogarkov, Limnological Institute of SD RAS,
Irkutsk, Russia - .

The group started a prOJect on molecular evolution with grammars of Lake
Baikal. .

Project "Taxonoh} and evolutidh of endemic baikalian mollusks”

3

Dr. T. BackelJau Dr. E. Verheyen, Royal Belglan Institute for Natural
Sciences, Belglum
Dr. T. Sitnikova, Dr. D. Shcherbakov, lenologlcal Institute of SD RAS,
Irkutsk, Russia

Russian scientiSts collected 38 specimens of mollusks, and part of them
given to Belgian_colleagues, who conducted a series of electrophoretic ana-
lysis of some hydrophilic proteins. Russian scientists prepared over 100
caryological preparatlons of 10 mollusk species, isolated mt.DNA of 15 spe-
cies, '

Project "Study of ecology chrysopﬁite algae”

Prof. E. Takahashi, Yamagata University, Japan .
Dr. A. Kuzmina, Limological Institute of SD RAS, Irkutsk, Russia

Chrysophlte algae of the pelagial have been investigated. Two expediti-
ons took place, 290 samples collected. Images of 12 chrysophite species have
been obtained w1th scanning electron microscope "Philips” in Irkutsk, of 15
species - on a transmlttance electron microscope in Japan. The results of
Jjoint research ﬁere presented at the 58th Limnological Meeting (5-7 Nov.,
1993, Mazu, Japan) and transmitted to the NACSIS-IR data bark (Japan) .



Project "Stﬁdy Of'ecolog& and systematics of Chironomidae of Eastern
Siberia® |

Dr. B. Goddeéris, Royal Belgian Institute for Natural Sciences, Belgium
Dr. V. Proviz, ¥r. V. Belkov, Limnological Institute of SD RAS, Irkutsk,
Russia -

A long-term project on morphology, caryotypes, ecology and lifecycle of
‘three Chironomidae genera was continued. Chironomus larvae were sampled in
Irkutsk reservoir. Over-500. larvae of 17 species were collected at 15 stati-
ons, part of them cultivated up to imago stage. Complete'transformation lar-

dae species have been found.

Dr. J. Boxshall, Dr. P. Ciark,'British Museum for Natural History, United
Kingdom | '

Dr. I. Kikuchi,ilbaraki University, Japan

Dr. T. Evstigneeva, Dr. L. Snimshchikova, Limnoiogical Institute of SD RAS,
Irkutsk, Russia '

Collaborators continued ihvéstigation of Harpacticoida species, sampled
during earlier expeditions. In Great Britain they analyzed morphological
features, sexual dimorphism specimens. Two papers have been prepared.

Same samples Harpacticoida and Oligochaeta were collected with the help
of divers and a special instrument.

H. Naganawa, Student of Gifu University, Japan
Dr. N. Guselnikova, Limnological Institute of SD RAS, Irkutsk, Russia

Nude Branchiopoidae in small lakes of Priolkhonye, the systematics and
ecology of which is poorly known, have been studied. '

Ms. E. Adriaans, Ms. E. Dewouif, Students of Gent University, Belgium
Dr. N. Sheveleva, Limnological Institute of SD RAS, Irkutsk, Russia



‘Prof .N.Dumont (Belgium) requested for assistance in organizing field work
for 2 students from Gent University, dealing with Notostraca and Anotostraca
crustaceans. These Crustacea inhabit temporary basins and have a short living
cycle. Four small lakes have been examined. Mature specimens and juveniles
were found in three of them.

Dr. S. Ishivata, Environmental Research Center of Kanagawa Prefecture, Japan
Dr. K. Varykhanova, Pedagogical High School, Irkutsk, Russia
Dr. N. Rozhkova, Limnological Institute of SD RAS, Irkutsk, Russia

To study systematics and ecology of amphibiotic insects, inhabiting the
tributaries of Lake Baikal, the participants collected larvae and imagos at 30
stations using ultraviolet lamps. Morphology of mayflies inhabiting Japan and
Eastern Siberia is to be compared.

Dr. Yo. Masuda, Department of Biology, KawasakilMedical High School,Japan
Dr. N. Rozhkova, Dr. V. Chernykh, Limnological Institute of SD RAS, Irkutsk,

Russia

The scientists with the help - of divers collected material in Southern
Baikal to study the morphology of Baikal sponges.

Prof. N. Miyazaki, Dr. H. Sasaki, Dr. M. Amano, Mr. H. Nakada, National
Science Museum,-Tokyo; Japan

Dr. L. Khuraskin, KaspNIIRKH, Astrakhan, Russia

Dr. Ye. Petrov, Dr. A. Timonin, Limnological Institute of SD RAS, Irkutsk,
Russia '

A group of Japanese scientists, headed by Prof. K.Numachi, worked on
project on comparative biology of true seals, inhabiting the of Russia. They
focused on problems of the origin and evolution of different species. They
also study accumulation of heavy metals and chlororganic compounds in the
organisms of seals and fish they feed on. Along with seal, Caspian and White
Sea seals were studied.. Expeditions to Caspian Sea and White Sea tock place in



November.

Prof. I. Zerbst-Boroffka, Free University Berlin, Institute of Animal
Physiology, Berlin, Germany 4

Dr. 0. Timoshkin, Dr. N. Melnik, Ms. O. Novikova, Mr. O. Shubenkov, Mr. I.
Khanaev, Limnological Institute of SD RAS, Irkutsk, Russia

A field excursion or students of Berlin University was pioneered by Prof.
I.Zerbst, who visited Lake Baikal for several times. The students identified
the species, composition and distribution of benthic organisms in communities
of Northern, Middle and Southern -Baikal, They thrawled benthos, and collected
plankton samples at 12 stations in deep and shallow waters They measured os-
mothic pressure of the lymph of QOligochaetae, Gammaridae, mollusks and fish.
Russian scientists.produced -lectures on systematics, phylogeny and ecology of
baikalian fauna, supervised work in the field.

Youth Organization (Raleigh International) (117 participants from United
Kingdom and other countries)

Dr. V. Dryucker, Dr. L. Sorokovikova, Dr. V. Sinyukovich, Dr. T. Potyomkina,
Dr. 0. Netsvetaeva, Dr. V. Afanasyev, Limnological Institute of SD RAS,
Irkutsk, Russia

Samples of Selenga water were taken by Raleigh International volunteers
in 3 expeditions which travelled in rubber boats in June-September from Mon-
golian border to Baikal along Selenga River. Russian scientists accompanied
the expedition on cars, and treated the samples obtained. One of the expe-
ditions took place during a disastrouss flood caused by Mongolian cyclonic
rain. Participants carried out chemical, and microbiological analyses,
measured water temperature, conductivity, concentration of suspended matter.

Ms.A. van der Sleesen, student of Wageningen University, Wageningen, The
Netherlands

Dr. Yu. Polyushkin, Geographical Institute of SD RAS, Irkutsk, Russia

Dr. A. Pleshanov, Institut of Plant’s Physiology and Biochemistry of SD RAS,
Irkutsk, Russia



. The project wés aimed at studying anthropogenic pressure on the ecosys-
tem of subtaiga near Baikal. Two forest sites were selected: cne in Bolshye
Koty on Lake Baikal, and the other - the south of Angarsk City.

Ms. S. Ponsard, student of Paris University, Paris, France
Dr. I. Shirobokov, Limnological Institute of SD RAS, Irkutsk, Russia

The objective'of'S.Poniard’s visit was to survey fishery. She visited
Nizhneangarsky, Bufduguzsky, Malomorsky fish plants, Barguzin reserve, and a
company hunting seals.She sampled omul scales and bones, studied literature,
met with leading experts in ichthyology of Irkutsk District and Buryat Repub-
lic. ’

M. Bartz, student of California University, Sacramento, USA
Dr. T. Khodzher, Dr. G. Baram, Dr. G. Fyodorova, Dr. A. Gorshkov,
Limnological Institute of SD RAS, Irkutsk, Russia '

The challenge is to study contamination of atmosphere in Slyudyanka,
Baikalsk, Tankhoy with polycyclic aromatic hydrocarbons (PAH) by means of
high-performance liquid chromatography. H.Barts-participated in expeditions,
attended a course on liquid chromatography, studied Russsian by attending
advanced courses.

Mr. B. Edgington, Student of Harward University, California, USA
Dr. L. Mamaev, Limnological Institute of SD RAS, Irkutsk, Russia

' B.Edgington participated in studies of the morbillivirus in Baikal
seals, which cauéed épizooty.in 1987-88. Hé extracted RNA from the brain
samples. The virus has been detected in one of the specimens by means of PCR
with' specific oligonucleotide primers.

Limological Institute organized and hosted the Fifth International
Workshop Algae, participated in the Second Russian-German Conference ”Tourism
and Environment. Development of Ecologically Safe Tourism in Russia”.
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Formation of the Baikal International Center For Ecological Research

MICHAEL A. GRACHEV
Limnological Institute of the Siberian Division of the Russian Academy of Sciences & Baikal
International Center For Ecological Research, Ulan-Batorskaya 3, 664033 Irkutsk, Russia

INTRODUCTION

This paper summarizes a range of activities of the Baikal International Center for
Ecological Research (BICER) for the benefit of understanding and protection of Lake
Baikal (East Siberia), the deepest and the oldest lake of the world, storing 20 percent of
the fresh water of the Earth. The value of this body of water of drinking quality, which
is still very pure, will only increase in the future. Participants of BICER have made
significant contributions in the field of physical limnology. A large and important topic
of BICER is global change because Baikal sediments store a continuous record of
paleoclimates of Central Eurasia over a period of many million years. Another interdis-
ciplinary topic is biological speciation.

In order to translate scientific knowledge into political practice, and to nominate Baikal
a World Heritage Site, it is necessary to propose the passage of a certain law for Lake
Baikal. A draft of this law has been completed, and is briefly described in this paper.

BACKGROUND ON LAKE BAIKAL

Lake Baikal resides in East Siberia (Fig. 1). It isa fresh-water lake with an area of 31,500
km?. Its volume is 23,000 cubic kilometers. Baikal is the deepest (1637 m) and the oldest
(ca. 20 108 years) lake in the world. It contains some 20 percent of all the liquid fresh
water of the Earth, and more than 80 percent of the fresh water of Russia. Due to long
geographic isolation, the lake contains more than 1500 endemic species of aquatic
organisms, of them some 100 mollusc species, 80 flatworm species, 240 crustacean
species, 30 fish species, and the world’s only freshwater seal species (Kozhov, 1963).

Occupying a young and active rift in the middle of Asia, the greatest continental rift of
the planet, Lake Baikal is an example of on-going geological evolution. The shores of
the lake present many examples of beautiful landscapes The catchment area of the lake
drained by some 300 rivers is equal to some 500,000 km? (approximately area of France).
Only one river, Angara, a tributary of the great Siberian river Yenisei, flows out of the
lake, carrying some 60 cubic kilometers of water per year. The main tributary of Lake
Baikal, which brings about a half of its annual water input, is the Selenga River, which
drains a large territory in Mongolia and Russia. Less than 2 million people live in the
catchment basin. Industries and agriculture in the catchment basin are not well developed.
For this reason, and due to the huge volume, waters of Baikal are still very pure, except
for relatively small areas nearby the Baikalsk Pulp and Paper Plant, Selenga delta, vicinity
of the Baikal-Amur Railroad in Northern Baikal, and a few other points (Belt, 1992).
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Figure 1. Position of Lake Baikal in Eastern Siberia.
Border between Irkutsk District and Buryat Republic.

Many generations of Russians have regarded Baikal as a treasure of nature. During the
last few decades, the lake has become a matter of political battles, a banner of movements
in favour of environment protection.

In 1989, Baikal was visited by a fact-finding mission of UNESCO, invited by the
Siberian Division of the Russian Academy of Sciences. UNESCO decided that Lake
Baijkal meets all criteria as a candidate to the List of World Heritage Sites, and proposed
a program of actions necessary for its nomination in this quality. UNESCO provided
recommendations, two of which are provided here. The first was to support international
research of Lake Baikal in order to achieve thorough and unequivocal understanding of
the state of its ecological system, and to implement this knowledge into the regional policy
of sustainable development. The second recommendation called to develop a special law
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for Russia pertaining to Lake Baikal. This present report gives an outline of events which
followed the UNESCO Baikal mission.

ESTABLISHMENT AND ACCOMPLISHMENTS OF BICER

In 1990, a conference of founding members, which took place in Irkutsk, officially
established the Baikal International Center for Ecological Research (BICER) - a non-gov-
ernmental inter-disciplinary institute open to scientists of all nations interested in coop-
eration with scientists of Russia in research of Lake Baikal. The founding members -
Siberian Division of the Academy of Sciences of Russia, the Royal Belgian Institute for
Natural Sciences, the Royal Society of London, the Japanese Association for Baikal
International Research Programs (JABIRP), and the University of South Carolina -
approved Charter of BICER, and elected its International Scientific Advisory Board.

According to the Charter, BICER will develop research along the following lines: 1)
multidisciplinary studies of the ecological system of Lake Baikal by methods of classical
and physico-chemical biology, hydrochemistry, climatology, applied mathematics, oce-
anology and limnology, satellite and other methods of remote sensing; 2) studies of the
mechanisms and chronology of the formation of endemic biological species of Lake
Baikal; 3) studies of the global cycling of elements and of the most important eco-toxi-
cants; 4) multidisciplinary geological, paleogeographic, geochemical studies of the geo-
logical history of Lake Baikal with a special emphasis on the problems of past global
change; 5) monitoring of the present state of the ecological system of Lake Baikal.

An unprecedented increase of international scientific cooperation around Baikal accord-
ing to BICER principles has started in 1988, before BICER was officially opened. Today,
in 1993, we can see that BICER, in spite of the severe economic crisis in Russia, works
very actively, and has become an efficient means for implementation of the new scientific
policy of the Siberian Division of the Russian Academy of Sciences. Tables 1 and Figure
2 illustrate this conclusion. Field activity as indicated by expenditure of funds by BICER

60 B Number of international projects D Visiting scientists 120
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Figure 2. Activities of BICER in 1988-1992.
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Figure 3. Monthly expenditures of Limnological Institute, the host of BICER, in 1992 ex-
pressed in US dollars per month. Limnological Institute has a staff of 450 people, 6 re-
search ships of various displacements, the largest 400 tons. The expenditures shown
include salary of the Russian staf, fuel, use of equipment,and living expenses of some 100
foreign visiting scientists, participants of 36 international expeditions.

is very seasonal, with the majority of activity occurring during the summer months (see
Fig. 3).

It is impossible to mention in this paper all the international projects which have been
successfully conducted since 1988. Only a few examples will be presented. A result of
basic scientific importance was that obtained by the Scripps Institute of Oceanology
(Weiss et al., 1991). A highly sensitive and sophisticated technique was used to measure
the vertical concentration profiles of freon in Baikal waters (Weiss et al., 1991). In this
manner, the age of deep Baikal waters was estimated (i.e., an estimate of the time of
penetration of surface waters to different depths). It is seen in Figure 4 that this time is
equal to 16 years for intermediate depths, but 8 years for the near-bottom layers.
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Figure 4. Age of waters of Lake Baikal (time interval after being exposed at the surface) of
different depths. Z — depth, meters.
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The first conclusion which followed was that the mechanism for the mixing of deep
Baikal waters is not wind-driven, turbulent diffusion, which cannot explain the maximum
_ of age at intermediate depths. A more recent paper presents convincing evidence in favour
of significant contribution of spring thermal bars into the process of deep water circulation
(Shimaraev et al., 1993)(see Fig. 5). It is believed that a thermal bar may act as a trigger
which induces episodes of rapid penetration of surface waters to the bottom in spring.
Others propose different mechanisms of deep water circulation. To select between these
possibilities, it will be necessary to continue interdisciplinary studies.

Understanding of the process of deep mixing is of crucial importance for modelling of
the ecological system of Lake Baikal because this process delivers oxygen to the bottom,
and brings nutrients released by bottom sediments to the surface of the lake where they
are utilized for primary productidn of organic matter by phytoplankton. Knowledge of
the mechanisms of deep mixing is also necessary for paleoclimatic reconstructions, or
“prediction”, of past climates on the basis of the information stored in the sediments of
Lake Baikal.

The Center for Great Lakes Studies in Milwaukee has studied the distribution of
radionuclides, cesium-137 and lead-210, in the uppermost layer of the sediments of Lake
Baikal (Edgington et al., 1991). After difficulties in interpretation were overcome, which
again followed from the unique properties of Baikal (extremely long residence time of
fine suspended solids in its water body), they determined the rates of sediments accumu-
lation in Lake Baikal. These rates of accumulation vary between 20 cm per 1000 years
(and even less) in Northern Baikal, and 120 cm per 1000 years for locations nearby the
Selenga delta.

Interesting discoveries have been made in the field of biology. Due to the support of
the National Geographic Society, and of the National Geographic magazine, American
scientists took part in surveys of the deepest waters of Baikal with manned deep-water
submersibles “Pisces” operated by Russian Academy of Sciences. Joint expeditions
discovered rich biological communities, sponges and bacterial mats, on the bottom where
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Figure 5. An episode of penetration of surface waters of Lake Baikal to great depths in-
duced by a thermal bar -3.5- — isotherms, Celsius degrees.
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Figure 6. Migrations of one of the Baikal seals, radio-tagged by a joint American - Russian

expedition.
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a warm underwater spring is seeping through the sediments (Belt, 1992; Edginton et al.,
1991). .

The Sea World Research Institute in San Diego together with a group of Russian wildlife
biologists captured four Baikal seals and glued radio-transmitters to their fur in August
of 1990. Until Spring of 1991, these transmitters reported many thousand times to San
Diego the geographic coordinates of these seals, and the depth and duration of their dives
(see Figures 6 and 7) (Stewart and Petrov, 1993). In this way, valuable information has
been obtained on the behaviour of Baikal seals which is a very important part of the
ecosystem of the lake. Their total number is approximately 80,000, and they occupy the
highest position in the food web.

The University of South Carolina measured the content of pesticides in the waters of
Lake Baikal. This content was found to be very small, close to that typical of the Arctic
Ocean (Bidleman, 1991). However small, elevated concentrations of DDT in tissues of
baikalian aquatic animals call for search of past (this pesticide has been forbidden in
Russia a few years ago), or even existing (illegal) sources of DDT. The group continued
work again in Baikal in September of 1993.

Very accurate measurements of major and minor element concentrations in Lake Baikal
have been done by an international team (Falkner, et al., 1991). It was found that major
ions, like sodium, potassium, magnesium, calcium, sulphate, chloride, bicarbonate are
distributed in waters of Lake Baikal very evenly; their concentrations are the same at all
depths over all the pelagial (see Fig. 8). This is an important finding because it means
that some earlier reports on increased concentrations of major ions, like sulphate, which
were claimed to be caused by pollution, have been erroneous due to the use of bad
methods. The same paper presents convincing evidence on the very low concentrations
of heavy metals.

Hence, contamination of Baikal waters with potentially toxic substances is small, orders
of magnitude smaller than that demanded by international drinking water standards,
supporting our belief that the lake may be used as a source of high-quality bottled drinking
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water. We have already prepared pilot lots of bottled deep Baikal water in plastic bottles.
This water has an excellent taste and can be stored for a long time, like other good quality
drinking mineral waters. Large-scale production of bottled drinking water will help to
protect Lake Baikal because there is no adverse impact to the lake and such development
yields sustainable employment to people living on its shore as an alternative to polluting
industries. This industry also requires maintenance of high water quality and thus ensures
ecological protection for Lake Baikal. The project is now being considered by decision
makers.

The most ambitious, long-term and expensive program which is presently ongoing by
collaborating American, Japanese, and Russian scientists on Lake Baikal is studies of
Baikal sediments according to.the cover project of global change (Colman, 1992). The
reason for this is the unique age and geographic position of Baikal. Detailed reconstruc-
tion of paleoclimates of Central Eurasia are absolutely necessary for verification of global
climate models. Baikal sediments are the only existing continuous record of paleoclimates
of this region for a period of many million years, from Miocene through Pliocene and
Pleistocene to Holocene. Up to this date, recorded are many thousand kilometers of
single-channel and multi-channel seismic profiles which have proven for the first time
that maximum thickness of Baikal sediments is 7.5 kilometers (it is interesting to note
that the thickness of the sediments of the Great Lakes of North America is only 10 meters).

Of special interest are events in Eurasia which happened in Pleistocene. During this
time (from 1.7 to 0.01 million years ago) the Northern hemisphere was many times
subjected to glaciation and deglaciation. All the great Siberian rivers were barred by ice
sheets, so that their flow was directed to the west, to Aral-Caspian-Black-Mediterranean
seas (Grosswald, 1988). This glacial block explains the close relationship of aquatic fauna
of Siberia and Europe. As for the Global Change program, it is most important that even
during maximum glaciations, Baikal was never scoured out by ice sheets compared to the
majority of the lakes of the Northern hemisphere, and its sediments accumulated uninter-
ruptedly during all the Ice Age. These interdisciplinary studies will help to reconstruct
the climates and the environments of the Ice Age of Northern Asia; no such detailed and
convincing reconstructions of this kind are available at present.

During the last three years, joint expeditions yielded many tube cores of Baikal
sediments taken from a depth of 2-10 meters. These cores are studied in America, Japan,
and Russia, and in other countries in order to obtain detailed paleolimnological and
paleoclimatic reconstructions of Holocene and Late Pleistocene.

Figure 9 shows the results of joint studies of a core taken in the middle of Northern
Baikal (Bezrukova, et al.,, 1991). The core contains two distinct layers, each of them
approximately 2.0 meters long, the upper consisting of diatomaceous silt, the lower one
of dense clay. Radiocarbon dates revealed that the sediments of the core were accumu-
lated during Holocene. The question asked was whether the absence of diatom frustules
in the lower layer of the core is due to their dilution by terrigeneous material, or was rather
due to the absence of diatoms in the water body. The latter conclusion would mean that
Baikal underwent a dramatic ecological change some 8,000 years ago. Thorough inves-
tigation by means of scanning electron microscopy and other methods confirmed that this
latter conclusion is the correct alternative. The absence of diatoms was due to the very
high turbidity of Baikal waters caused by huge masses of terrigeneous material delivered
by melting mountain glaciers. It is seen even from these first data that the signals of
paleoclimates recorded in Baikal sediments are very strong.

The next difficult stage of the project is to drill the sediments of Baikal in order to
penetrate into them to a few hundred meters. In winter of 1993, the first cores of this type
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have been successfully obtained, in spite of the numerous technical, logistic and financial
difficulties. The lengths of each of the first two cores obtained are some 100 meters
suggesting that they will give paleoclimatic information for a period of a few hundred
thousand years before present. Drilling was performed by a special rig mounted on a
barge which was frozen into ice. Hence, it was unnecessary to solve the usual problem of
marine drilling which is continuous positioning of the ship with the drilling rig by means
of a sophisticated navigation system. Ice held the barge firmly fixed during more than
two months. This approach makes the drilling project extremely cost-efficient.

A large topic which I can only briefly mention here is the use of the method of molecular
clock, or studies of the evolution of the sequences of DNAs in order to find out the dates
of the branching of endemic Baikal species (Grachev, et al., 1992). We believe that
comparison of these dates withi the dates of the dramatic changes of the ecological system
of Lake Baikal found by methods of geology will shed new light on the problem of
biological speciation, Many scientists under the auspices of BICER are working in this
field. Molecular biology will also help us to obtain a quantitative understanding of the
biodiversity of the ecological system of Baikal, which is the basis of the stability of this
system.

Basic knowledge of the ecological system of Lake Baikal now increases much faster
due to international cooperation, and this knowledge has already helped to give valuable
recommendations to decision makers. However, we are still far from sufficient under-
standing, which would give us the possibility of reliable predictions. Therefore, it is
essential that joint efforts be continued.

LEGAL PROTECTION FOR LAKE BAIKAL

As previously mentioned, a very important task of the UNESCO mission was to draft
a law on Lake Baikal consistent with the intention to nominate it as a World Heritage site.
Acceptance of such a law would give Baikal legal protection, and officially confirm its
unique value compared to that of other water bodies. After two years of work by many
specialists, a draft of this law is now under consideration by the Supreme Soviet of the
Russian Federation. Nobody doubts any more that this law is necessary. Hopefully, it
will be accepted in 1994,

The draft contains a list of the values of Lake Baikal, which will be protected by the
law. These values are: 1) the unique ecological system of the lake, which maintains the
high purity of its waters; 2) the atmosphere above the lake; 3) the beautiful landscapes
adjacent to the lake, which are considered to be of unique aesthetic value; and 4) the natural
resources of the lake such as its water, fish, and game.

According to the draft, the territory around Baikal is divided into three zones: 1) the
“core” - Lake Baikal and the surrounding landscapes and protected areas - reserves,
national parks, etc., which already exist; 2) the "buffer zone” - the catchment basin of the
lake; and 3) the “zone of influence” - a 200 km area to the west of Baikal, where large
sources of industrial pollution may affect Baikal due to aerial transfer of toxic compounds.

The draft stipulates different rules and mechanisms of environmental protection in each
of the three zones. As for the buffer zone, it will follow the conception of sustainable
development. The law will not demand too strict limitations of economic activities. It is
expected that rapid progress will be achieved due to introduction of the best existing
technologies and best management practices.

To evaluate the efficiency of the introduction of such technologies, all industrial plants
will have to present “ecological passports” describing their processes, and containing
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Figure 9. Results of analysis of a four-meter core of sediments of Northern Baikal showing
that the ecosystem of the lake underwent a dramatic change some 8000 years before pres-
ent
I - general description (1 - diatom silt; 2 - clay; 3 - sand);
II - age, thousand years before present ( He.- dating);
III - palinological data (A - Pinus pumila; B - Betula sect. Nanae; C - Artemisia sp.);

IV - Content of diatoms as suggested by light microscopy, mln. frustules per 1g of dry
sediment (M - spores of Aulacoseria islandica; O - A. baicalensis; A - Cyclotella
baicalensis);

V - content of A. baicalensis as suggested by scanning electron microscopy, frustules per
50ug of dry sediment;

VI - opal silica, %;

VII - organic carbon, %
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reviews of technologies used in Russia and in other countries. On the basis of "ecological
passports”, regional plans of industrial and social development will be elaborated.

The law will contain a list of chemicals which are not allowed to be discharged with
waste waters. These are, for example, organochlorine toxicants, which are accumulated
in food webs; insecticides and herbicides; non-biodegradable detergents; and other
man-made pollutants which did not exist before the industrial revolution. As for the
natural toxic substances, like heavy metals, industry is only allowed to discharge them in
the same total quantities as those taken from water supplies. Rapidly bio-degradable
toxicants will be allowed to discharge in quantities typical of the best available technol-
ogies on the condition that their concentrations are within the limits demanded by general
environment protection regulations. Finally, the input of nutrients will be monitored and
limited. NG

Special attention is given to biological pollution. The law will forbid the introduction
of any alien species. The'law will also limit the use of biological resources, like endemic
Baikal whitefish omul, and Baikal seals, and demand regular monitoring of these popu-
lations. It also describes the principles of “chemical” monitoring, and the financing of
this activity.

According to the draft, Supreme Soviet of Russia will every year provide a special
budget for Baikal protection. This budget will be used to form the Ecological Baikal
Foundation operated by the Baikal Commission. The commission will be appointed by
the President of Russia. Its members will be two persons proposed by the Buryat
Republic, two people proposed by administration of the Irkutsk district, two people
proposed by administration of the Chita district, and two people proposed by the central
government of Russia. The task of the Baikal Commission will be to inform legal powers,
like the President of Russia, the central and local governments, and the community on the
state of the ecological system of Lake Baikal. The Commission will have a right to create
scientific and technical advisory boards, among them boards which will select scientific
projects. Within the limits of its rights stipulated by its Charter, it will coordinate the
policies of the central and local governments, and environment protection agencies.

These are the main requirements of the proposed Baikal law. The document has been
considered and improved by international experts under the supervision of the Environ-
ment Protection Ministry of Germany. It was drafted as a “framework-type” law, which
will serve as a basis for the development of many special and local rules and ordinances,
like rules of land use, rules of forest use, rules of transportation by ships, rules of tourism,
etc. Legal aspects of Baikal protection will be an important topic of international
cooperation in the near future.

Evidently, the ideas of the draft of the law of Russia on Lake Baikal are based on earlier
scientific knowledge of the ecological system of Baikal, and on international environment
protection practice. One could argue that it will be extremely difficult to succeed in
implementation of the Baikal Law under the existing conditions of political chaos in
Russia. However, we must not forget that chaos is a necessary prerequisite of major
structural rearrangements, and a state when ideas and efforts of even a single person may
be easily introduced into social practice. Let us hope that these will be good ideas, and

fruitful efforts.



88 Grachev

Literature Cited

Belt D. 1992. The world’s great lake. National Geographic, 181(6): 2-39.

Bezrukova, Y., Y. Bogdanov, D. Williams, L. Granina, M. Grachev, 1991. Deep
changes of ecosystem of Northern Baikal in Holocene. Doklady AN SSSR, 321: 1032-

1037.
Bidleman T. 1991. Personal communication.

Coleman, M.S. (Lake Baikal Paleoclimate Project Members) 1992. EOS, Transactions,
American Geophysical Union, 73: 457-463.

Crane K., B. Hecker, V. Golubev. 1991, Hydrothermal vents in Lake Baikal. Nature.
350: 281, ‘

Edgington, D., J. Klump, J. Robbins, Y. Kusner, V. Pampura, 1. Sandimirov. 1991.
Sedimentation rates, residence times and radionuclide inventories in Lake Baikal
from Cs-137 and Pb-210 in sediment cores. Nature, 350: 601-604.

Falkner K., C. Measures, S. Herbelin, J. Edmond. 1991. The major
and minor element geochemistry of Lake Baikal. Limnology and Oceanography,

36(3): 413-423.

Grachev, M.A., S.J. Slobodyanyuk, N.G. Kholodilov, S.P. Fyodorov, et al. 1992,
Comparative study of two protein-coding regions of mitochondrial DNA from three
endemic sculpins (Cottoidei) of Lake Baikal. Journal of Molecular Evolution, 34: 85-

90.
Grosswald M. 1988. An Antarctic-style ice sheet in the Northern
hemisphere: toward a new global glacial theory. Materialy glyatsiologicheskikh

issledovaniy, 63: 3-25.
Kozhov M. 1963. Lake Baikal and its life. Dr. W _Junk, Publishers, The Hague. 334 pp.

Shimaraev M., N. Granin, A. Zhdanov. 1993. Deep ventilation of
Lake Baikal waters due to spring thermal bars. Limnology Oceanography,
38(5): 1068-1072.

Stewart B., E. Petrov. 1993. Movements and diving patterns of Baikal seals, Phoca
sibirica, manuscript.

Weiss R., E. Carmack, V. Koropalov, 1991. Deep-water renewal and biological produc-
tion in Lake Baikal. Nature, 349(6311): 665-669.

[ 13

LYY



BICER

1995



MoctynneHue BantoTbl B JIMMHONOrM4eCKU UHCTUTYT OT
uneHoB BICER 3a 1995r. Ha B/cueT u B Kaccy.

CtpaHa Aara Cymma B $US | Cymma B MocTtynnexue
NOCTYNNeHnn ToiC. py6. | BantoTbl B Kaccy
NWH B $US
benbruna 13.03.95 20000 92780000 | 12080
LWeenuapua | 17.02.95 20000 85782726 | 4950
AnoHns 28.03.95 10000 48560000 | 19451
AHrnuns 5.09.95 13716.5 61942364 | 3580
Amepuka - - 355
Bcero: | $63716.5 $40416
Ha pekoHcTpykuuio T/X "Ynan-Yga"
[ Avepuka | 5.05.95 | 50000 | 256500000 | ]




OT1uyeTHble gaHHble no benbrumn 3a 1995r.

(8 aonnapax CLUA)
I. Mpuxon
MOCTYNNeHUsA Ha BanOTHbIA CYET
| 13.09.95r. | | 20000
MocrynneHwe B kaccy JINH
11.07.95 ne batucr 3621
18.07.95 ne batucr 4329
28.07.95 Ae batucr 250 12080
15.08.95 MapTuH 2000
13.10.95 "ogeepuc | 80
23.10.95 lopneepuc 1800
Uroro npuxoa: | 32080
Il. Pacxon
kopabnum 18370.9
rocTuHuLa 796.4
aBTOTpaHCNopT 187.5
CyTOYHbIE 995
npoyue 3aTparbl 238.6
HaknagHbele pacxogbl (20%) 4117.7
Utoro pacxon: | 24706.1




Pacwudposka 3aTpar 3a 1995r.
no cratbe ll-Pacxoa.

benbrus.
Kopabnu
Coaepxanue Cpok Cymma B $US
3aTpart akcneamMunm 3a 1 cyTku
HNC "Bepewarny" ($875x2548H. )x
np. 28-3 1.07-25.07 $875 x88.9=$19446.8
50%=%$9723.4
HUC "Tutos" ($396.5x104H.)x
np. 31-3 13.07-23.07 $396.5 x88.9%=$3524.8
50%=$1762.4
HWUC "Tutos" ($396.5x104H.)x
np. 29-3 1.07-10.07 $396.5 x88.9%=$3524.8
50%=$1762.4
HUC "Turtos" ($396.5x7aH.)x
np. 31-3 10.07-27.07 $396.5 x88.9%=$2467 .4
np. 34-3 50%=$1233.7
HUC "Bepewaruy" . ($875x10aH.)x
np. 49-3 15.08-30.08 $875 x88.9%=$7778
50%=$3889

Bcero:

18370.9




NocTuHMUa

Ne cueTa BpeEMS ®.N.0. Cymmae | Cymma Kypc
NpoXunBaHs TbiC.pyO. B aonnapa
$US

Ne183 ot 2.04-9.04 BapTten 139.2 28 4957
10.04.95 1995r.
Ne204 ot 18.05-19.05 | Knepkc 77.0 15 5043
22.05.95 1 1995r.
Ne239 ot 30.06.1995r. | KayseHbepre | 34.0 7.5 4538
3.07.95
Ne247 ot OpOHb MoopTt 11.0 31 4565
17.07.95 12.07-15.07 132.0
Ne255 ot OpOoHb 34.0
2.08.95 22.07-29.07 | batuct 308.0 157.2 4405

22.07-29.07 | KayeeHbepre | 175.0

22.07-29.07 | BanxayBaapt | 175.0
Ne256 ot OpOHb 31 4405
2.08.95 25.07-29.07 | MNMoopTt 128.0
Ne259 ot OpoHb MaTtToH 11.0 3 4405
2.08.95
Ne270 ot 14.08-16.08 | lNarpuk 4405
16.08.95 BepxewH 125.0 28.4

bpowep
Yanenne 125.0 28.4
n/n Ne239 onn.no cyety | 6 yen. 1744 .4 389.4 4479
oT 13.09.95 | Ne61711
n/n Ne305 onn.no cyety | Knepkc 348.8 77.5 4498
o7 16.10.95 | Ne617
Bcero: | 796.4




ABsToTpaHcnopTt

Hauwm. aBTom. | Kon-so | Tapud 3a | Ctoumocte | CtommocTb Kypc
yac.pab. 1 yac B pyO. B $US ponnapa
npvka3s 31-9 13 uvac. |11081.28 | 444.9 97.2 4576
YA3-2206 810Kkm 371.44
A3-66 15yvac. | 8638.5 413.3 90.3 4576
nyT.nncT Ne12 | 826km 343.5
6.07-7.07
Bcero: | 187.5
CyTOuHble
Ne o.N.0. CymmaB | Cymma Kypc [oKkyMeHT
TbIC.py®. B gonnapa
$US
1. | ne batuer 600.0
2. | Banxasaapt |600.0 BenomocTb Ha Bbinna-
3. | KayBeHbepre | 600.0 641 4460 Ty NONEBOro AOBOJb-
4. | lMNoopTt 600.0 CTBWA 3a UIOHb
5. | MatToH 340.0
6. | Knepkc 120.0
2860
1. | Yanenne 400.0 BegomocTb Ha Bbinna-
2. | bpovnep 400.0 354 4408 Ty NONEBOro 4OBONb-
3. | MapTuH 400.0 CTBUS 3a aBryCT-CeH-
4. | BepxeeH 360.0 TA0pb, aB. oT4eT
1560 18.08.95r.
Yepenanosa H.[.
Bcero: | $995
Mpoune 3aTpartbl
Cymma B Cymma B Kypc aonnapa
TbIC.py®6. $US
Odopmnenrne rpysoBon
TaMoXXeHHOW aeknapauuum (Ha | 1220.0 238.6 5029
3X0NoT)
nn.nop.Ne94 ot 18.04.95r.

Bcero:

238.6




OT4yeTHble gaHHble No LBenuapuu 3a 1995r.

(8 ponnapax CLLA)
l. Mpuxopg,
[MocTynneHus Ha BankoTHLIA CHET
| 17.02.95r. | | 20000
MocTynneHwe B kaccy JINH
11.05.95 Kundep 1550 4950
12.05.95 Kundep 460
14.06.95 Kundep 500
>KnaHoBy Kundpep 250
19.06.95 Kundep 990
13.10.95 KnacceH 200
14.12.95 WypTep 1000
Uroro npuxon: | 24950
ll. Pacxop
Kopabnu 13854
rocTuHULA 71
aBTOTpaHCNopT 29.5
CYTOMYHbIE 4457
npo4ve 3aTpartbl 503.6
noneBble 771.4
maTtepuans! n [CM 37
HaknagHble pacxogbl (20%) 3142.4
Uroro pacxon: | 18854.6




PacwudcpposBka 3arpar 3a 1995r.
no crarbe llI-Pacxoga.

LLiBenALapus.
Kopabnu
Copepxanue Cpok Cymma B $US
3arpar aKkcneauumnn 3a 1 CyTku
($875x264H.)x
HWC "Bepewaruny" 264H. $875 x91%=$20702.5
50%=$10351.25
\ ($349.5x24H.)x
HUC "O6pyueB" 20H. $349.5 x91%=$636.08
50%=$318.04
($875x84H.)x
HUC "BepeLyarnH" 8aH. $875 x91%=%$6370
50%=$3185
Bcero: | $13854
ABTOoTpaHcnopT
Haum. astom. | Kon-Bo | Tapud 3a | Crommocte | CtommocTb Kypc
yac.pab. 1 vac B pyo. B $US aonnapa
'A3-66 20vac. | 723418 |144.7 29.5 4900
Bcero: | 29.5




CyTouHble

Ne

®.1N.0.

Cymma B
TbIC.pyO.

Cymma B

$US

Kypc
gonnapa

HdokymeHT

1.

Kundep

320.0

67.7

4726

ABaHCOBbIN OTYeT

2.

Mutep

329.0

67.7

4726

YepenaHoBoun OT
15.06.95

b. NaHr

300.0

68

4415

BegoomocTb Ha
BbINfaTy NOMEBOro
NOBONbCTBUA 3a
noHb-noNb 1995r.

Bb. Nanr

300.0

68

4408

BepomocTb Ha
BbINNary nonesoro
AOBONbCTBUA 3a
aBrycr-ceHTabpb aB.
OTyeT 18.08.95r.
YepenaHoBow.

Bb. NaHr

230.0

51.2

4491

BepomocTb Ha
BbIiNnaTty noneeoro
JOBONbLCTBUSA 38
CeHTAbpL aB. oT4eT
27.09.95r.
KanntokoBow.

WypTep
Usuceur

200.0
200.0

43.8
43.8

4566
4566

BenomocTb Ha
BbINfaTty Noneeoro
JOBONbCTBUA 3a
Aekabpb aB. OT4eT
25.11.95r.
YepenaHoBoW.

KnacceH

160.0

35.5

4504

BeaoomocTb Ha
BbINNaTy NonNeBoro
JOBONbCTBUA 3a
okTAbpb aB. oTyeT
25.10.95r.
KanntokosBow.

Bcero:

$445.7

Bbinnara noneBbIX

Ne

HaumeHoBaHue

Cymma B
ThIC.pyO.

Cymma B
dUS

Kypc
gonnapa

1.

Monesbie (aB. oTueT XXpaHoBa oT

06.95r. Ne7)

1900

2.

Monesbie (aB. oTyeT XXpgaHosa oT

25.06 Ne25)

1880

4900
771.4

4900

Bcero:

3780

$771.4




Marepuanbi u FCM

Ne HanmeHoBaHue Cymmas |Cymmas Kypc
ThiC.pyO. $US Aonnapa
1. | Matepuans! 50 4900
37
2. | TCM3 (aB. otyeT XXpaHoea oOT 130 4900
06.95r. Ne7) ‘
Bcero: | 180 $37
foctuHuua
Ne cueTa BpeMSA ® n.0. Cymmas | Cymma Kypc
NPOXMBaHUA ThiC.py®. B Aonnapa
$US
Ne362 ot BpoHb 16.25 25 4580
5.12.95 412-512 Lyptep 97.5
1995r. r LiBuceur
Ne366 ot 6poHb 23.4 46 4597
13.12.95 2.2?7-2.77 WypTep 187.2
1995r. LiBuceur
Bcero: | 71
MNpouwue 3arpartbl
CopepxaHue 3aTpaTr Cymma B | Cymma Kypc gonn.
Toic.py6. | B $US
lNpoBepka n 3aBepka 49.8 10.2 4900
nepesoga
KoMaHaMpoBOYHbIe pacxoabl | 2223 493.4 4506
Mp. Ne97K (MHaTosckun, aB.
OT14yet 07 19.10.95)
Bcero: | $503.6




OT4yeTHbIe AaHHblIe No AnoHuu 3a 1995r.

(8 aonnapax CLLA)
l. Mpuxopn
MocTynneHus Ha BanOTHbIA CYET
| 28.03.95r. | Hal,. MHCTUTYT no nayyeHuto okp. Cpeabl 10000
MMoctynnenwe B kaccy JIAH 19451
14.06.95 Kapau 3a HNC "O6pyyes" 622
19.07.95 KaraHo BO3MeLIEHWe 3aTpaT 1133
27.07.95 Baranabs | coBmecTHble paboThb! 2857
3.08.95 Baga COBMECTHbIE paboThl 3300
1.09.95 KaBau BO3MeLleHne pacxogos | 5740
1.09.95 Amamypa | Bo3melyeHue pacxogos | 400
26.09.95 Kasau BO3meLlLeHne pacxoaos | 60
8.09.95 Matumko Bo3MeLleHue pacxogos | 1100
8.09.95 MopuHo Bo3MeLyeHue pacxogos | 1100
26.09.95 CaBapa Bo3amMeLeHne pacxogos | 3500
11.10.95 MopuHo Bo3metleHne pacxogos | 700
3.11.95 AMaHo Bo3mMeLlleHne pacxogos | 2000
14.11.95 AmaHo Bo3MeLeHne pacxogos | 25
26.12.95 KaBan BO3MeLleHne pacxoaos | 64
Uroro npuxoa: | 29451
Il. Pacxon
Kopabnu 26184.95
rocTuHuua 2487
aBTOTpPaHCcnopT 844
CYTOYHbIE 1719.1
npoyuve 3arparsl 2491.8
HaknagHble pacxoabl (20%) 6745.37
Uroro pacxopn: | 40472.2




PacwudpoBka 3aTtpart 3a 1995r.
no crartbe llI-Pacxoa.

AinoHus.
Kopabnu
Conepxanue Cpok Cymma B $US
3arpar aKcneamLUMn 3a 1 cyTku
HUC "O6pyues" 622
np. 19-9 2.06-4.06
HWC "OBpyues" ($349.5x324H.)x
np. 27-3 23.06-25.07 $349.5 x94.2=$10535.32
50%=$5207.6
HNC "Obpyues" 28.07-07.08 $349.5 ($349.5x114H.)x
np. 37-9 x94.2/2=$1810.7
HWUC "Tutos" 3.08-16.08 $396.5 ($396.5x144H.)x
np. 39-9 x94.2/2=$2614.5
HWUC "Opi6oBckun' 24.08-15.09 $349.5 ($349.5x214.)x
np. 53-3 x94.2/2=$4945.5
HWUC "Bepewarur" 31.08-11.09 $875 ($875x124H.)x
np. 58-9 x94.2/2=$3456.9
HUC "Tutos" ($396.5x54H.)x
np. 64-3 14.09-18.09 $396.5 x94.2/2=$933.75
np. 66-3
HUC "Bepewarny" 27.10-11.11 $875 ($875x164H. )x
np. 79-9 x94.2/2=$6594

Bcero:

26184.95




FocTuHnua

Ne cyeTa Bpemsi .N.0. Cymmas | Cymma Kypc
NpoXuBaHus ThiC.py0. B aonnapa
$US
Ne170 ot . | 10.03-15.03 | KaBam 352.8 747 4723
16.03.95 1995r. Cauto
Ne234 ot 21.06-23.06 | KaraHo 72.0 15.7 4590
26.06.95 1995r.
Ne241 or 9.07-10.07 KataHo 55.0 12.1 4530
11.07.95 1995r.
B noc. 23.06-9.07 KataHo 651.5 143.5 4540
JincteaHka | 11.07-26.07
Ne257 ot OpoHb KaTtaHo 22.0 25 4405
2.08.95 26.07-28.07 88.0
Ne258 ot BpoHb 39.5
2.08.95 BpoHb 22.0
26.07-28.07 | Xopoku 79.0 87.5 4405
26.07-28.07 | BataHaba 79.0
26.07-28.07 | Knkyum 79.0
26.07-28.07 | Macyana 79.0
Ne261 ot OpOoHbL 39.5
4.08.95 2.08-4.08 Baga
' Orasa 316.0 80.7 4405
Cyrusama
XOCuHO
Ne266 ot BartaHaba
9.08.95 Kakyuun 355.5 80.8 4400
WowumkyHu
Macyna
Ne281 ot OpOoHbL 39.5
23.08.95 16.08-21.08 | Bapa 790.0 280.1 4428
OraBa
21.03-23.08 | XocuHo 410.8
Ne294 ot B6poHb 102.704
4.09.95 30.08-2.09 XopHu 616.2
Ona
KymoH 300.2 4447
Kasau
30.08-2.09 Huwuvmypa 616.2
UHoyum
Kobasacu
Ne288 ot OpOHbL 38.514
25.08.95 24.08.1995 Mocwuko 102.7 31.9 4428
' Amamypo

MopwuHo




Ne292 ot OpoHb 38.514
31.08.95 29.08-30.08 | Mocuko 205.4 55.0 4435
Amamypo
MopuHo
Ne306 ot 18.09-20.09 | BataHaba 166.4
21.09.95 Komasaea
Ewwvkaea 81.4 4468
TaTawmH
20.09-21.09 | TatawwuH 114.4
18.09-20.09 | HOYuM 83.2
Ne307 ot OpOHb 11.06
21.09.95 20.09-21.09 | Casapa 442 12.36 4468
Ne308 ot OpOHb 256
21.09.95 15.09-20.09 | Mawwuko 1027.0 235.6 4468
MopwuHo
Ne310 ot OpOHb 102.7
21.09.95 11.09-13.09 | Hunwummypa 410.8
KoGasawwn
KaBaun 206.87 | 4468
11.09-13.09 KaBau 410.8
Oaa
Xopuun
Opa
Ne311 ot OpOHb 51.352
21.09.95 13.09-14.09 | KamasaBa 308.10 80.45 4468
TaTtuwun
BaTaHaba
Nocukasa
Ne343 ot OpOHb 257
30.10.95 11.10-25.10 | KaBau 1437.8 325 4506
Bana
Ne347 ot OpOHb 38.5
4.11.95 1.11-3.11 AmaHo 308.1 77.0 4514
Kosma
Baranaba
Ne351 ot OpoHb 38.5
16.11.95 13.11-16.11 AmaHo 462.2 110.0 4532
Kosima ‘
Baranaba
Mn/nop
Ne298 or 778 173.0 4506
11.10.95
Bcero: | 2487




ABTOTpaHcnopT

Haum. aBTOM. Kon-so | Tapud 3a | CtoumocTb Croum. Kypc
yac.pab 1 4yac B pyb. B $US aonnapa

npukas 64-3 8 vac. 725589 | 58047
FA3-53 n/n 210km 301.97 63414
Ne2 ot 14.09

120.8 4467
aeT. KAB3n/n |24 4ac. | 10696.3 | 256711
Ne394,395,396 | 474km 341.39 161818
€ 12.09-14.09
npukas 61-9 50 vyac. | 10256.3 | 512815
YA3-469 2060km | 371.44 767166 287.3 4447
2.09-6.09
n/n 6/H
npukas 58-9 24 yac. |8133.27 | 195198
aeT. KAB3 n/n | 300km 341.39 102417
Ne367 11.09

98.3 4448
A3-53 n/n 6/H
ot 1.09.95 14yac. | 5454.98 | 76369

210km 301.97 63414
npukas 37-3 8 vac. 8133.27 | 65066.1
aBT. KAB3 n/n 170km 341.39 58036.3 27.6 4460
Ne324,326 ¢
27.07
YA3-31514 2 vac. 10256.3 | 20512.6 7 4460
27.07.95r. 30km 371.4 11142
npukas 118-K 30uac. [ 112346 | 337038
YA3-31514 2240km | 460.4 1031296 303 4514
n/n 6/H
3.11-5.11.95r.
Bcero: | $844




CyTOuHbIe

Ne o .N.0. Cymma | Cymma Kypc [oKyMeHT
B B Aonnapa
Tbic.p. | $US

1 KataHo 140 30.5 4590 BeagomocTb 3a noHb
1995r.

2 | KataHo 460 101.5 |[4530 BeagomocTb HB BbINN.

(1.07-23.07) ' nones. A0B. 3a UONb

1995r.

3 | KataHo 380

4 Kunkyum 280 : BepomocTb HB BbINN.

5 | Macyaa 280 340 4415 Nnones. AO0B. 3a UONb-

6 | EcukyHun 280 asryct 1995r.

7 | Batanabs 280

8 Mapuno-21a. 420 BeaomocTe HB Bbinn.

9 | Mawwuko-214. 420 221.3 | 4428 nones. AOB. 34 aBr-

10 | Amamypa-7aH. 140 ceHT. 1995r. AB.
otyeT Kannrokosown
23.08.95r.

11 | MHoyun-284H. 560 AB. OTYeT

12 | Kaaun-14pH. 280 Kanntokosow aBr.-

13 | KymoH-14aH. 280 CeHT. 1995r. o1

14 | Kobaswun-14aH. 280 5712 |4412 27.09.95r.

15 | Huwumypa-14gH. | 280

16 | Opa X.-144H. 280

17 { Opa T.-14aH. 280

18 | Xopwn-14aH. 280

19 | TaTeHwn-15aH. 300 AB. oTuyeT

20 | BataHab3-8aH. 160 Kanntokosow

21 | KamasaBa-8aH. 160 237.3 | 4467 (ceHTsabpb) oT

22 | Mowwkasa-8aH. 160 27.09.95r.

23 | MopuHo-7gH. 140

24 | Mawwko-7H. 140

25 | CaBaga-7aH. 140 31.3 4467 AB. OTYeT
Kanntokosown
(ceHTabpb) OT
27.09.95r.

26 | Kosma-14aH. 280 AB. oTYeT

27 | AMaHo-144H. 280 186 4514 YepenaHosou

28 | BataHab3-144H. 280 (Hosbpb) o1 3.11.95r.

Bcero: | $1719.1




Mpouune 3aTparbl

CopepxaHue 3arpar Cymma | Cymma | Kypc [ okyMeHT
Thic.py®. | B $US | gonn.
Komanauposka p-abl.lNMp.65-K | 260.0 57 4590 | ABaHc. oTvyeT
MeTposa ot
26.07.95
Onnata ycnyr Topr.-npom. 101.125 | 226 4479 | ABaHc. oT4eT
nanartbl (3a nepesoa) KannrokoBow
oT 26.07.95
TamoxeHHble pacxogbl (MMMA- | 3613.88 | 806.8 4479 | ABaHc. oT4eT
1, XpaHeHue rpyaa) Xopxep ot
12.09.95
FCM (50%) 38.3 8.6 4467 | ABaHc. oT4eT
XnbicToBa OT
18.09.95
Pacxoabl no 6641.7 1486.3 | 4467 | Cmeta daxkT.
pacTOMaXuBaHUIO rpy3a u3 Pacxopos
AnoHun
ApeHaa Hepnnybnx ceTen 1000 110.5 4522 | ABaHc. oT4eT
(50%) WeaHoBa oT
13.11.95
Bcero: | $2491.8




OTuyeTHbIe AaHHbIe o AHrnuu 3a 1995r. (B gonnapax

CLUA)

l. Npuxon
MocTynnerus Ha BanOTHLIN CYET

5.09.95 9193.5

29.12.95 3968

3a cyert 555

NocCTynneHUn

1996r. no cmeTe

1995r.

13716.5

Moctynnenus B kaccy JIMH

22.03.95 annnbwn, 900

®nayap, [lnz
20.02.95 IDKYCCOH 2680
Utoro npuxon: | 17296.5

ll. Pacxon
Kopabnn 6366.8
rocTUHULa 1365
asToTpaHcnopT 1852.9
MaTepuansl 86.1
NnoneBbIe 2947.5
c™m 881.9
npoyne 3aTpathbl 1100.7
HaknaaHble pacxoabl (20%) 2920

Utoro pacxon: | 17520.9




PacwucpoBka 3arpar 3a 1995r.
no cratbe ll-Pacxoga.

AHrnus.
Kopabnu
Nellpukasa Cpok HWUC Ct-1b1 | MonHas | Kypc | C1-Tb
aKkcneanumn CyTOK CT-Tb $ B $US
np. 35-9 19.07-21.07 | "ObpyueB" | 1604 1604x2 | 4546 | 705.6
(2aH.) =3208
np. 51-9 18.08-21.08 | "Turos" 1820 1820x3 | 4408 | 1238.6
(34H.) ' =5460
np. 63-3 18.09-20.09 | "Bepewa- | 4015 4015x2 | 4467 {17976
(24H.) mH" =8030
np. 77-3 18.10-21.10 | "Bepewa- |4015 |4015x3/ | 4588 | 13125
(34H.) rmH" 2
=6022.5
np. 83-3 27.11-30.11 "Bepewa- | 4015 4015x3/ | 4588 | 1312.5
(3aH.) A" 2
‘ =6022.5
Bcero: 6366.8
FocTuHUuUa
Ne cueTa BpeMs $.N.0. CymmaB | Cymma Kypc
NpoXunBaHus ThIC.py®O. aonnapa
$US
Ne146 ot 10.02-12.02 | MaTtbtoc 182 49 3705
13.02.95 1995r. XUHU
Ne168 or BpoHb 16.8 90 4681
14.03.95 8.03-10.03 ®nayap 403.2
12.03-15.03 | Jlns
Net171oT OpoHb dnayap 16.8 46 4745
20.03.95 15.03-19.03 | Jins 201.6
3a 154H. MaTbtoc
rocTuHuyy B | 15aH. XnHu
NucTeanke | 3aH. ®nayap 1180
30H. 3annbu
30H. Jlns
204H. xyccoH
Bcero: | 1365




ABTOoTpaHcnopT

Hauwm. aBTom. | Kon-Bo | Tapud 3a | Ctoumocte | CToummoCTb Kypc
yac.pab. 1 4ac B pyb. B $US aonnapa
npukas 3-3 980 vac. | 3291.4 3225572 951.8 4897
FA3-66 (2wT.) | 7079m | 202.7 1435428
Beapexop 590 yac. | 6355.7 3159898 7747
FA3-71 932km 679.9 633802
npukas 77-3 40 vac. |8706.1 348246 112.2/2 4506
FA3-66 458km 343.5 157332
nyT.mcT 6/H
18.10-24.10
npukas 83-3 40 vac. |8706.1 348246 100.6/2 4566
FA3-66 324km 343.5 1111300
nyT.nmnct 6/H
21.11-24 11
npukas 85-9 16 vyac. | 9388.7 150219° 40/2 4583
F'A3-66 75kM 4259 31944
nyT.mcT 6/H
512-7.12
Bcero: | 1852.9
Marepuansli
Ne Cymmae | Cymma Kypc AokymeHT
TbIC.py®. B aonnapa
$US
1. | Marepuansbl 100.1 221 4531 aB. OTyeT XXpaHoBa
oT 4.03.95
2. | MaTtepuansbl 8.0 1.6 4897 aB. OT14yeT XXpaHoBa
oT 4.04.95
3. | Marepuans! 311.5 62.4 4991 aB. OTyeT XXpaHoBa
oT 31.04.95
Bcero: | $86.1




MoneBble

Ne Cymmas | Cymma Kypc HoKymMeHT
ThiC.py®. B aonnapa
$US
1. | nonesbie 3380.0 745.9/2 | 4531 aB. OTyeT XKgaHoea
oT 4.03.95
2. | noneB.ble 6980.0 1425.4/ | 4897 aB. Otyet XXpaHoBa
2 oT 4.04.95
3. | noneBble 1800.0 360.7/2 | 4991 aB. Otvet XXgaHoea
oT 31.04.95
4. | nonesble 480.0 107/2 4504 aB. OTyeT NpaHnHa
oT 26.10.95
5. | noneBsble 1050.0 230/2 4566 aB. Otyet XKpaHoBa
oT 27.11.95
6. | noneBble 120.0 26/2 4648 aB. OTyeT XnbicTOBA
oT 27.12.95
7. | noneBsble n/opaep ot 20.02.95
(nopnepxka
aKcneanLn) 1500
Bcero: | $2947.5
cm
Ne CymmaB | Cymma Kypc HOoKyMeHT
ThbiC.py®. B aonnapa
$US
1. |TCM 1400.0 309 4531 aB. OTyeT XXpaHoBa
ot 4.03.95
2. |TCM 1750.0 357.4 4891 aB. OTueT XXpaHoBa
oT 4.04.95
3. |TCM 880.0 176 4991 aB. OtyeT XXpaHoBa
ot 31.04.95
4. |TCM 170.0 37/2 4566 aB. OtyeT XXpaHoBa
oT 27.11.95
5 |ITCM 190.0 42/2 4504 aB. Otyet panvHa
oT 26.10.95
Bcero: | $881.9




lNMpouue 3aTpaTbl

Cymma B Kypc Cymma B
TbIC.pyO. ponnapa $US
3a BbinonHenne HUP (Cnubusmmp) no
nor. Ne2/95 ot 4.01.95r. nn.nop. Ne178 2500 4553 549
ot 5.07.95r.
nn.nop. Ne29 ot 24.02.95r. 2500 4531 5517
Bcero: | 1100.7




OTyeTHbIe gaHHble No AMepuke 3a 1995r.

(B aonnapax CLLA)
l. Mpuxon
MocTynneHus Ha BantoTHbIA CHET HeT
MoctynneHns B kaccy JINH 355
[ 24.05.95 | Bunbamc | 355

Utoro npuxona: | 355
Il. Pacxopn
kKopabnum -
roCTUHWULLA 250.8
aBToOTPaHCNOPT 678.8
CYTOuHblE 14.6
npouuve 3arparthbl -
HaknagHble pacxofbl (20%) 188.8

Uroro pacxoa: | 1133

Cnpagka: 50000 gonnapoB noctynusnu Ha BantoTHbin cyeT JIUH 5.05.95r.
Ha pekoHcTpykuuto T/X "Ynan-Yaa"



Pacwudposka 3arpart 3a 1995r.
no crartbe llI-Pacxoa.

Amepuka.
FocTtuHuua
Ne cyeta Bpems $.1N.0. Cymmas | Cymma Kypc
NPoOXnBaHWUs TbiC.py6. B | aonnapa
$US
Ne4909 ot | 3.04-6.04 B. Murrey 602.51 122.5 4920
6.04.95 1995r.
Ne147 ot OpOHb KonmaH
13.02.95 MoHraHunc 21.0 5 4170
CopcmaH
Ne156 ot KonmaH
27.02.95 26.02-27.02 | MoHraHmc 105.0 23.8 4407
CopcmaH
Ne286 oT 23.08-24.08 | bowun 57.2 12.9 4428
24.08.95 1995r.
Ne290 ot OpOoOHb 14.3
28.08.95 25.08-27.08 | bown 114.4 29 4428
1995r.

Ne305 ot OpoHb 14.3
19.09.95 6.09-8.09 Bown 114.4 57.6 4467

: 1995r.

Bcero: | 250.8
ABTOTpaHCcnopT
Haum. aBtoM. | Kon-Bo | Tapud 3a | CtoumocTts | CTomMMOCTb Kypc
yac.pab. 1 vac B pyb. B $US gonnapa
YA3-2206
npukas 2-3 ot | 4004ac. | 5568.26 2227300 678.8 4897
6.02 (10.02- 500km 219.34 1096700
31.03)-504H.
Bcero: | 678.8




CyTouHble

Ne ®.N.0. Cymmae | CymmaB Kypc HokymeHT
TbIC.py6. $US aonnapa
1. | B. Murrey 72.0 14.6 4920 Mpuka3s Ne36-A ot
10.04.95r.
Bcero: | $14.6




OTuyeTHbIe AaHHble No NepmaHuu 3a 1995r. (B gonnapax

CLUA)
l. Mpuxon
lMocTynneHnsa Ha BantoTHbIN CYeT
MocTynnenuns B kaccy JIMH 3863
19.07.95 Puaens 1400
27.07.95 Puaenb 77
15.08.95 3epber 100
28.08.95 3epber 1691
30.09.95 Pencropd 595
Uroro npuxoa: | 3863
ll. Pacxopn '
kopabnu 3078
roctTuHuULUa 165.2
aBTOTPaHCNopT BE
CYTOMYHbIE 322
npoyne 3aTparthbl -
HaknagHble pacxoabi (20%) 713
Utoro pacxon: | 4278.2




Pacwudposka 3arpar 3a 1995r. no crarbe lI-Pacxop,

FepmaHuna
NoctnHuua
Ne cuyeTa BpeMS . N.0. Cymmas | Cymma Kypc
NPOXMBaHNA ThbiC.py6. B ponnapa
$US

Ne246 ot 14.07-15.07 | Pnpens 440 9.6 4565

17.07.95 1995r.

Ne255 ot 2.07-30.07 C.bak 352.0 80.0 4405

02.08.95 1995r.

Ne257 ot 26.07-28.07 | Pugens 88.0 20.0 4405

2.08.95 1995r.

Ne270 ot OpoHb 25.0

16.08.95 14.08-16.08 | dpunae 110.0 556 4406

14.08-16.08 | 3epbct 110.0
Bcero: | 165.2
CyTouHbIe
Ne d.N.0. CymmaB | Cymma Kypc [OKyMeHT
TbIC.pyO. B aonnapa
, $US

1. | C. bak 600.0 134.5 4460 BepgomocTb Ha Bbinna-
Ty NONEBOro 40BOMb-
CTBUWS 32 UKOSb OT
27.07.95r.

2. | ®. Pupens 300.0 67.2 4460 BenomocTb Ha Bbinna-

. Penctopdg | 300.0 67.3 4460 Ty NONEBOro AOBOSb-
CTBUSA 32 UKOMNb, aB-
ryct ot 27.07.95r.

3. | M. Penctopg | 80.0 18 4522 BenomocTb Ha Bbinna-
Ty NONEBOro 4OBOSb-
cTBUA 32 OKTAOpbL OT
8.11.95r.

4. | T. Penctopd | 160.0 35 4522 BepgomocTh Ha Bbinna-
Ty NONEBOro A0BOMb-
CTBUA 3a OKTAOPbL OT
8.11.95r.

Bcero: | $322.0




Kopabnu

CoaepxaHuve Cpok Cymma B $US
3artpar 3KCneauLInm 3a 1 CyTku
HUC "O6pyyen" 6.10-9.10 $349.5 ($349.5x44H.)/12
np. 74-9 =$699
HWUC "TuTos" 10.10-24.10 $396.5 ($396.5x124H.)/2
np. 74-9 =$2379

Bcero:

3078




OCHOBHBIE ITOJIOXXEHUS IUCKYCCHUU, PASBEPHYBIIENCS HA
OYEPEJJHOM 3ACEJAHHKH BICER. FOPO/] XAKOHE, ATIOHMA, HOSABPD 9-10,
1998 r.

HynkT 1. O6mMe noJ10’KeHHA THCKYCCHH.

B cB#3u ¢ Tparuyeckum ciryyaem, NPOM3OLIEAINM C HACTOSLIUM
Hcnonuurenvhbim Jupexropom BICER, Ilpod. M. A. I'paueBbiM, y4aCTHKUKH
COBELLaHH BHIPA3HJIH €My CBOE MIyOOKO€e cOO0Ne3HOBaHHE U MOXKENaHHe CKOpeiLIero
BbI3A0pOBIieHus. Bbuto 3auntano nucemo ot [pencenarens Ipesuanyma CO PAH,
Axan. Jlo6perioBa, B KOTOPOM ObIIO MPEAJIOKEHO He IPUHUMATh HUKAKHX
NPUHLMIKANBHBIX pelieHuit no nosoay peopranuzauuu BICER, no moMeHTa, xorna
IMpod.I'paueB BHOBb CMOXKET BEPHYTHCS K CBOMM 00s13aHHOCTSAM. OCHOBHBIE peLleHuUs
HACTOSILLErO 3aCeJaHHs AOJKHBI KacaThCsl MPEACTOSAILEr0 SKCIEAULIHOHHOTO CEe30Ha,
o0cy>xaeHus MiIaHa SKCIEeAULIHOHHBIX paboT ce30Ha 1999 r., B ueTkol NpHBsI3Ke K A€
dbaxTo uMeromeMycs ¢puHancupoBanuo. Bee noxenanus ornocurenbHo “BICER 117
cnenyer BbicnaTh Ha UM [Ipod.I'pauesa, a Taxoke Ha uMs u.0. Iupextopa BICER,
(=ucnonHuTeNnbHOrO MeHemxkepa) (ecau TakoBoi Oyner yrBepxaen), B JIMH CO PAH.
Bce y4acTHHKH COBEIIaHHUs COTNIACHIIUCH C JAHHBIMHU MOJIOXEHHSIMH.

Cnerka KOMHYHas CUTyaLMs CIOXUIACH C YUCIIOM KOJIIET-TIOTHOMOYHBIX
npeacrasuteneit BICER c poccuiickoit ctoponsl. JIBoe kouer, [Ipod. A Knepke u
[Tpod. M.H. Ky3pMHUH 3asBHIIH, YTO OHH UMEKOT CHELHANbHYIO NPOCHOY OT
Axan. JIoOperioBa ObITh MOJIHOMOYHBIMU NPEICTABUTENSIMU C POCCUICKOM CTOPOHBI.
Kpome Toro, B Havane 3aceqanus OblIo 3a4uTaHo nNUcbMo Axan. JlobpeLoBa, cornacHo
KOTOpOMY Takoe nopy4yeHue obu10 gaHo [-py O.A TumoiikuHy, OH e Obu1
npencrasieH kak Managing Director of BICER, no pexomennauun CO PAH.
Ilocnennuii opuLMaNbHO 3asBUII, YTO HE UMEET MOPAJIbHOTO IpaBa 3aHATh STOT NOCT,
nockosbky [Ipod.I'paueB Obut npoTHB ero kaHaAUAATYpbl. THMOLIKUH OB BbIHYXXAEH
ucnonHute nopy4eHue CO PAH, npucyTcTBOBaTh Ha JAHHOM COBELLIAHUH B JaHHOM
AOJDKHOCTH (MpsSIMO nepen Bble3A0M B SInoHuio emy ObIIO nepeaaHo NUChMO
Axan JloOpenoBa, rae TUMOIWKUH ObLT IPOCTO MOCTaBJIEH Nnepen GakTom).
PacTepsHHOCTb HHOCTPAHHBIX Y4aCTHUKOB COBeIaHusA Oblia oyeBuaHa. Bee yyacTHHKM
COBELIaHUs BHOBb BbIPA3UIIM MOXENaHHe ckopeiiiero BbiznoposieHus [Ipod.I'pauesy,
4TO MO3BOJIUT €My NMPUCTYNUTB K cBOMM 00s3aHHOCTsIM. Ha nepuon ero peabunurauuu
CO PAH 6bii0 pekoMeHnoBaHo HazHayuTh Managing Director of BICER, xoTopblii Obl
nomorai [Tod.I'payeBy UCTIOHATL 00S3aHHOCTH B NEPEXOAHbIIH NMEPHOA U ObITH
OTBETCTBEHHBIM 3a MPOBENEHHE SKCNeAULUi ce3oHa 1999 1.

BONbIIMHCTBO HHOCTPAHHBIX Y4aCTHUKOB COBELIAHHSA MONPOCHIIN POCCUHCKYIO
CTOpOHY 00paTHTh 0co00e BHUMaHHE Ha obecnieyeHne 6e30NacHOCTH SKCMETULIMOHHBIX
paboT U npenocTaBlieHHe HEKOTOPBIX rapanThii Oesonacnoctu. H.o. upexropa JIMH
CO PAH IIpod.B.B./lptoxkep 3aBepuIl BCeX, YTO COTPYAHUKH U anMHHUCcTpauus JIMH
MOCTApAKOTCs CAENAaTh BCE BO3MOXHOE, YTOObI paboThl Obliu Oe30macHbIiMU. B cBsi3u ¢
JAaHHBIM BOIPOCOM, POCCHIICKasi CTOPOHA MONpPOCHIa COAEHCTBUSA U HHUHAHCOBOH
noanep>xku ais pemonta cynos JIMH. luckyccus Opuia oxxusienHoi. Ho Hanbonee
Ba)KHOM Oblna HHpOpMaLus, npenocrasienHas r-iomM M.IITypMom, coriacHo KOTopoi
IIBEHLIAPCKO# CTOPOHOM COBMECTHO C POCCHSIHAMU ObUI OATOTOBJIEH U OTIIPaBJIEH
IPaHT, CNeLHaIbHO NpeaHa3HaYeHHbI Ha peMoHT cynos JIMH. [To-MHeHHIO r-Ha
HITypMa, rpaHT yCHEIHO npoLieN NepBbii 3Tan CKPUHHUHIA U UMEET XOPOUIHE LIAHChI
Ha ycrnex.

Iynkr 2. ITo npennoxenuro [Ipod. A Knepkca, yyacTHHKaM COBeLlaHUs NpeXae BCEro
crenyer onpeaeauTs 1) NpuMepHyI0 CTOMMOCTb OTHOTO 3KCHEOULIMOHHOTO JHS Ha
cynax JIMH CO PAH, 2) o6HaponoBaTb Te pHHAHCOBbIE CPEACTBA, KOTOPbIE YXKe
rapaHTHpOBaHHO UMetoTCs y crpaH-4iaeHOB BICER, 3) cocTtaBuTh npeaBapUTENbHbIHA
rpaduk SKCeIUIHOHHBIX paboT ce30Ha 1999 1.

1) Ucxons u3 npexxnux pacuenok, Ha cyaa JIMH CO PAH Bo3MoXxHO ycTaHOBUTB
NPEABAPUTENBHO CIEAYIOLHE PACLIEHKH.

HUC Bepemarun — 1000 USD/day



HUC Turos -

HUC Ob6pyues -

600 USD/day
450 USD/day
IMpod.Knepkc Bripazun comMHenus B 1ieHe Ha OOpy4eB, MO ero MHEHHIO, 3Ta CyMMa
CJIMILIKOM BBICOKA, T.K. KOpabnb noutH He ocHaieH. [Ipod. [Iprokkep , 4TO 3TO He Tak,
4TO KOpabJb BIOJIHE NPUTOAEH 1A HEOONMbIIMX IKCNIEAMLHIA, T.K. UMeeT nebenky.

2, 3) B pe3ynbrare QUCKyCCH, ObLT COCTaBNIEH CIIEAYIOIHIH rpadHK 3anpocoB
MHOCTpaHHbIX yyacTHUKOB Ha cyna JIMH CO PAH:

Aim Coun-try | Date Ship Money Money
(appro- available | (which
ximate) (USD) might be

available)

Has hydrates, Belgium. 30 days, | Vereschagin | 30,000-

seismopro-files. | Klerx, de July +10,000-

Gravity core- Batist.

samplers.

Darwin UK, 3 days, Titov 3,000-

Initiative Williams June

Sedimentation UK, 1) Jan.- 6,000-

of suspended Switzerland, Apr.

particles Japan, Rusia | 2) June, | Titov Total for

7 others:
days; 8,000-

3) July- | Titov Plus some
3; contribution

4) Sept. | Titov should about 7,000-
-3; follow from

5) Oct.- | Vereschagin | Swiss and
3; Japanese

6) Nov. | Titov scientists
7-10

days.

Ostracod Belgium, Jul- Titov 5,000-

Speciation Martens August

Recent Japan end of Vereschagin | 10,000-

geological July-

processes and begin-

sedimentation. ning of

Multiple August;

samples, upper 7-10days

50cm-layer of

the sediments.

Hydrochemistry | Japan, After Vereschagin | 8,000-

Yoshioka SNOw or
melting, | Titov
May-

June, 5-7
days.
Possible
to be
joined
with
Sturm
and

Jewson




Nutrients and Kipfer, ? No ship 2,000-
water discharge | Khodger

Recent Kipfer 6,000-
sedimentation

processes

Neutrino- Kipfer 2,000-
plankton

program

German German 7 days, Vereschagin 100,000-
Program; scientists, July or

sediment cores, | Grachev August-

about 20 m Septem-

Magnetics... ber

Muxaun AnekcaHapOBHY, NOXanyicTa, HanuuuTe, Tak Jiu 310? CornacHsl u Bl ¢
NOJOOHBIM IUIAHOM, U, B OCOOEHHOCTH, C MOCIEAHUM MYHKTOM.

SnoHLBI ¥ PyCCKHE MOMPOCUIIN OTCPOUKY B CBSI3U CO CNELIU(PUKONH HALIMOHAJILHBIX
T'PAHTOBBIX OpraHu3auuid. AnoHLbI 0Oeuany BbICIAaTh POrpaMMbl 10 KOHLIA HOSIOPS.
Pycckue o0s3anuch cBepcTaTh XOTA OBl MpEeABAPUTENBbHBIN rpadUK K ’TOMY XK€ CPOKY.

IMynkr 3. [Tocne 03HaKOMIIEHHUS C UTOTOBBIM OTYETOM 00 3KCIEAMLIMOHHBIX paboTax
1998 r. unoctpanHbiMu yyacTHHUkamMu BICER 0Ob110 BbIpaXkeHO HEYAOBOJILCTBHE
HecTabuIbHOM nosutHkoii LeH Ha kopabnu JIMH CO PAH. Ipod. Knepkc (uHuumatop
auckyccun) npennoxu, uroosl JIMH CO PAH nposoaun TBepayro MOJMTHKY LIEH Ha
KOpabJiu, COraacHO KOTOpOH BceM cTpaHaMm - He uieHaM BICER cyrouHast crouMocThb
Ha3Ha4ajack B [1Ba pa3a OoJblie, yeM st crpan-uneHoB BICER. Peub uner Tonpko 06
SKOHOMMUYECKH Pa3BUTBHIX CTPaHaX, KOTOPbIe CIOCOOHBI INIATUTh TaKHe AEHbIH (OCOObIi
ynop 6b11 caenad Ha ['epmanuro, CIHA). Huave, no-muennio Knepkca, BICER He
uMeer cMmbiciia. KoHeuHo xe, “4icTo pyccKue SKCNEeOULIMH MOTYT NPOBOAHUTHCS KaK
YrOAHO U 3a KaKue yroaHo AeHbru — 3710 He neno BICERa.

Pycckas ctopoHa ropsdo “3amuinaina cBor csoboany”. B camom nene, eciu B Kakyro-
HUOY b SKCNEAULIHIO, TPOBOAHMYIO Ha pycckue aeHbru Ha HUC Beperarus,
UMeIoLIeM 15 SKCrneauIMOHHBIX MECT, NMPUIJalleHbl OAHH-ABa HHOCTPaHLIA
(aMepukaHLIa MJIK HEMLIQ), TO KTO JOJDKEH IuaTuTh BABOKHe? KpoMe Toro, kak OBITH cO
cryaenTamu? Wnu, ele npuMep, €ciid B 3KCNEANLIMH YYaCTBYIOT MOHIOJIbI, yYEHbIE U3
oyBuux pocnyonuk CCCP, u T.4.?

OTBeT MHOCTPAaHHBIX YYAaCTHUKOB ObLI MPOCT: MOHIOJIbI M MPEACTABUTENH IPYTUX
HauMoHajbHOCTeH U3 crpaH ObiBLIero CCCP nosmkHBI MMeTh Te k€ NPEeUMYILECTBA, YTO
M PyCCKHE;, BHOBb OBIIO MOMYEPKHYTO, YTO Pedb HAET 00 yUEHBIX U3 MPOMBIIILIEHHO
Pa3BUTHIX CTpaH. UTO KacaeTcs CTYAEHTOB, TO €CJIH OHH NMPHUOBIIN HA CTyAEHYECKHE
NPaKTHKH, TO 1 HUX MOTYT OBITh YCTaHOBJIEHBI JIbIOThL. HO €ciii OHM npHexaiH B
COCTaBe Hay4YHBIX IKCHEAULIUNA, TO C HUX J0JDKHA B3UMAThCA MOJIHAS CTOUMOCTD.
Oco0piii Hamop npHU 3TOM ObL CAENAH Ha MPeNIoXeHUe O TOM, YTOObI Bee Oe3
HCKJIIOYEHHUs dKcneaunuu (C yYacTHUKaMU U3 cTpaH, He yieHoB BICER) nosmkHe!
NPOBOAUTBCA MOCJIE NOJYUEHHst MOJIOKUTENBHOIO OTBETA OT BCEX CTPaH, YJIEHOB
BMIIBY, u noayueHus ux 0a00peHHUs: TpoCTbIM OOJNBLIMHCTBOM rosiocos. B Bune
UCKJIIOUEHUS1, €CJIH DKCIIEAULIMsE UMEeT LieJIblo COOp MaTepuaa AJisl pelleHHs
OEeHCTBUTENIbHO (YHAAMEHTANbHBIX MPo0ieM OalikanoBeeHNs, IPeACTaBUTENN CTPaH
MOTYT PELIMTh BOMPOC O JbrOTHOM MOPSAAKE MUIaThl 1UIst TAKUX SKcneauuui. Ho
KaXIBIH CiTyyait JOJKEeH paCCMaTPHBAThCA OTAEIBHO U CTpaHsl, 4iensl BMLIDU
JOJOKHBI OBITh HHGOPMHUPOBaHBI O NOAOOHBIX 3KcneauLIUsx 3apaHee. To ects, BCE
MEXJIYHAPOJHOE COTPYJHUYECTBO HA BAHMKAJIE JOJDKHO
IMPOXOJUTD TOJIbKO YEPE3 BICER. JlaHHast Touka 3peHust Obu1a oaodpeHa
BCEMM uHOCTpaHHBIMH Y4aCTHHKaMH CUMMO3HyMa. Pycckas CTOpoHa ocTanach npu
0coO0OM MHEHHH, AAK0LIEM €l NPaBO Ha OTHOCUTENBbHYIO cBoOoay aeiicTsuii. [Ipu 3TOM




JIMH CO PAH cpnenan ynop Ha To, 4to cTpaHbl-uieHsl BICER uMelor nonasinsouiee
NPEUMYLIECTBO NpU GOPMUPOBAHUH IKCnenuLUid. M 9TUX rapaHTUii B NpUHLIKUIIE
JOJIXCHO OBITH AOCTATOYHO.

IMynxT 4. SInoHckas cTOpoHa NpeanoxuiIa CO34aTh U UCTIONB30BaTh CTPAHUUKY B
HUHTEPHET nns popMupoBaHHsS OKOHYATENBHOTO BAPUAHTA 3KCIIEAULIHOHHOIO I1aHa
BICER-99. KpoMe Toro, crpaHuyka Oyner orpaxatsb u Apyrue HoBocTH BICER.

¢
Mynkr S. JIp. JIxycoH nHGOpMHpOBaJ IPUCYTCTBYIOLIKX O TOM, uTo Royal Society
3aKaHYHBAET CBOIO AesTesibHOCTh B paMkax BICER-1. Ho 3To He o3HauaeT, 4yTo
aHIJIM4aHe OTXOAAT OoT usydeHus baiikana. [Ipocto popma coTpynHuvecTBa Oyner
BbIOpaHa apyras. OKOHUYATENbHOE pellieHHe N0 JaHHOMY BONpocy OymeT npuHATO a0 31
MapTa. Bo3aMoHO, 4To coTpyAHHYeCTBO OyIeT NPOAOIKATLCS B 3aBUCUMOCTH OT
KOJIMYECTBA 3aHHTEPECOBAHHBIX aHIIMACKUX YYE€HBIX, JIHOO OT KauecTBa pe3yJibTaTOB,
MOJIyYeHHBIX MPH BBINOJHEHUH paboT MO COBMECTHBIM MPOEKTaM.

IMynkT 6. Heckonpko pa3 BO3HHKaN BONPOC O TOM, €CTh JIM KaKasi-HUOyIb pa3HULA
Mmexxny BICER 1 u BICER I1? Beinu Beicka3biBanus o ToM, uto BICER B TOM Bune, B
KOTOPOM OH €CTb, YK€ He aKTyaseH. 3aBsi3aBLuasicsi HeOoJbLuask AUCKYCCUS HUYEM
ONpeneNeHHbIM He 3aKOHYHJIaCh. BbLIO MOCTaHOBIIEHO, YTO NaHHbIE JUCKYCCHU CIIEAYET
OTJIOXHTD A0 BbI3nopoBiieHus [1pod.I"paueBa, U 4TO BCe NMOKENAHUA OTHOCHUTENBHO
“BICER II” cnenyet Bbicnath Ha uMs [Ipod.I'paueBa, a Takxe Ha uMs u.0. [lupexropa
BICER, (=ucnonnurensHOro MeHemkepa) (ecnu Takopoii oyner yreepxnen), B JIMH
CO PAH. Bce yuaCTHHKH COBELIaHUS COTJIACHIIMCH C IaHHBIMH TMOJIOXEHUSIMHU.
IIpencraBuTeIH HEKOTOPBIX CTPAH TBEPAO 3asIBUJIM, UTO OHU 3aUHTEPECOBaHbI B
nponoyxkeHuu corpyaHuyecrna B pamkax BICER-1, uto HHKako#i pazHULIbI MeXIy
BICER 1 u BICER II He cymecTByer. Oco6eHHO sipKO ObLIO BBICTYIJIEHUE I-Ha
Kundepa, xoTopsiit 3asBun, uro IlIBeiiniapus npoaomkaeT yuacTBOBATh B
OalicepOBCKUX MporpaMmax U OyeT BCSYECKH NOANEPKUBATh 3Ty OPraHU3ALMIO.

IynkT 7. Ocobas nuckyccus 3aBsizajlaCh BOKPYT BOIPOCA O CO3JaHUU 6a3 JaHHbBIX 10
Bbnaiikany, MHULIMMPOBAaHHAs POCCUIICKON CTOPOHOM. BbIJIO MOAYEPKHYTO, YTO MHOTHE
CTaTbU HHOCTPAHHBIX ABTOPOB COAEP)KAT HEKOPPEKTHOE LuTupoBaHue. HampuMmep, B
OMHOM U3 cTaTei, Brieawux B 1998 r, HanucaHo: ...”Lake Baikal, situated in the Great
Eastern Siberian Rift, is the deepest ... and most volumineous lake in the world. With a
total volume of ca 23,000 kub.km, it contains about one-fifth of the planet’s unfrozen
surface fresh water. Lake Baikal is unique, because the water circulation carries oxigen
to its deepest point , which makes its abyssal area habitable for organisms (citation on
himself, 1994). Onnaxko e, Bce GpakThl, nepeyrcIeHHble aBTOPOM JIaHHOH CTaTbH CO
CCBIIKOM Ha caMoro cebsi, OblTM U3BECTHBI MUHUMYM, T0J1 BeKa 0 HEro.

HHocTpaHHbIE YY4aCTHHKH COBELIaHUs ObLTH BeCbMa BO30Y>KI€HbI JaHHBIM MPUMEPOM U
COTJIACUJIUCD C JIOTUKON pOCCUIHCKON CTOPOHBI. BBl MOAHAT BONPOC O CO3AdHUHU
oubnuorpaduyeckoii 6a3bl naHHBIX NO bakikany u noanepsxke nmydaukaumit 0630pHBIX
paboT POCCUHCKUX YUYEHBIX, OTPAXKAIOLIHUX BCIO MOJHOTY MPEALIECTBYFOLIUX
HCCJIE0OBAHMI 110 Pa3JIHYHBIX 001aCTSM 3HaHUH. B KauecTBe MONOXKUTENBHOTO
npuMepa ObLa yNOMsiHyTa HEAaBHO onyOnukoBaHHas MoHorpadus [llumapaesa u ap.
Kpowme Toro, ydacTHUkH (OCOOEHHO, SIOHCKAask CTOPOHA) BbIPa3UJIH FOTOBHOCTD HAiTH
(HHAHCOBYIO MOANEPIKKY U MOKYIKU MaTepHaabHOH 6a3pl 11 NOOOOHBIX paboT,
OIMIaThl CTOPOHHHUX YCIYT (MaKeThl POrpaMMm, NMepeBobl, U T.4.). Poccuiickoit cTopoHe
NPEIIOKEHO NOATOTOBUTh MOAOOHBIN NPOEKT It PACCMOTPEHHS Ha OYePETHOM
sacemanuu BICER, Bkiouaroniuit Bce HeoOXoauMmble TexHU4eckue Hyxabl. IIpy ogHoM
yCnoBuM, 4YTO 3Ta Oa3a He OyIeT npoaaBaThCs B KaXkJOM KOHKPETHOM ciiyyae, a Oyner
obwenocTymnHa. ‘

Iynkr 8. Poccuiickas cTOpoHa npu3Baja NpHHATH 00Jiee aKTUBHOE Y4aCTHE B
HalMCaHUH COBMECTHBIX MPAHTOB U MIPOEKTOB, B YaCTHOCTH, [UIS HEAABHO
00bsiBIIEHHOrO KOHKYpca B paMkax [Iporpamm HATO. MHocTpaHHble y4acTHHKM
COTJIACHJIUCD, YTO 3TO OyAeT oaHa U3 Haubonee 3¢ exkTHBHBIX CIOCOO0B NOANEPKKH



Hay4HoH nearenbHocTU B pamkax BICER. Bmecte ¢ TeM ObLIO OTMEU€HO, YTO
HaTOBCKHE MPOrpaMMbl HMEIOT OYeHb HE3HAYUTENIbHOE (HHHAHCHPOBAHHE, ObLIO
NPEeMJIOKEHO HAMKMCATh MPOEKTHI I APYrHX, Oosiee PUHAHCHPYEMBIX €BPONMEHCKHX
nporpamm (Hanpumep, B ESC — European Scientific Community?). Oco6o cnenyer
OTMETHUTD BbICTyIJIEHHE r-Ha Kiiepkca, KOTOpbIi pa3roBapuBai ¢ YHHOBHHKAMH H3
INTAS. BoisCHUJIOCH, YTO HU OIMH OaiikaNnbCKHIA IPAHT HE MOJy4HII NOANEPKKH
INTAS. Ilpuunna — “mbl 3HaeM o baiikane noctatouno”.

CnenoBarteibHO, HalIM MPOEKTH! HOJKHBI BKJIHOYaTh HH(POPMALIHIO O TOM, KaK MHOTO
Mbl He 3HaeM o baiikane. Kpome Toro, nonaBaeMble NpoeKkThl AOKHBI ObITH KaK MOXHO
OoJee KOMILIEKCHBIMH.

Iyukr 9. I'-1 Ponbd Kundep cnoxun ¢ ceds nonmsomouns Cekprapst BICER.
OuepenubiM CexperapeM BICER npennoxeno 6bith [Ipod. Knepkey (Belgium), T.x. oH
npencrasiser uHTepecbl Cubupckoro Oraenenns PAH, xopowio 3HaeT cneundpuky
nanHo# opranusauuu. ITomomnukom Cekperapsi N0 NpoBENAESHHIO NEPENUCKH, U T 1.,
HasHauywu [p. AncoHna Makkes (UK).

HysnkT 10. [TocTaHOBUIM COTaCHTBCS € TOOPOBOJIbHOM OTCTaBKO# [ToMOLHKKa
HcnonnurenbHoro dupekrtopa, I'-xu Uepenanopoii H.J1,, no ee npock0e, ¢ | derpas
1999 r. T1o coobuienuro mBeiiapckoil CTOPOHBI, MOAKPENJIEHHOH BBICTYIIJIEHUEM
IIpod.Knepkca, 370 OyneT U BbIHYXISHHbIM PELIEHHEM, T.K. PUHAHCHPOBaHME
IUBEHLapLIEB Ha AaHHBIA MYHKT pacX0A0B 3aKOHYHJIOCH.

Ipumeuanne k [lynkTty 10. Oco60e BHUMaHHE Y4aCTHUKaMHU COBELaHHUA ObLIO
yI€JIEHO BBINOJHEHHE NPEAeCTBYOIHX 0053aTENbCTB 110 BBIILIATE 3apIuiaTh [ -xe
Yepenanosoii. 1o coobmenuro I'xu H. . Uepenanosoii, u3 3000 USD, BbiaeseHHbIX
eil B kauecTBe 3aprathl (wBeiinapuamu?), de facto ero nomyueHo Tosnbko 200,
ocrtanbHble OblH caanbl B kaccy JIMH CO PAH no Hactosnuto M. A I'paueBa. 310
coo0IEeHHE BbI3BAIO MACCOBBII MPOTECT, T.K. COBEPLIEHHO OUEBUIHO, YTO CPEICTBA,
BbIICJIEHHbIE HAa NOKPBITHE 3apIuiaThl, ObIIM UCMOb30BAHbI HE 110 HA3HAYECHHUIO.
HHCTUTYTY OBLIO Brpeab HACTOSTENBHO PEKOMEHAOBAHO MCIIOJIb30BATh BbIAENAEMbIE
CP§ICTBa CTPOro No HazHaueHut. [1o maHHOMY BOMpoCy ObLIO TaHO pa3bACHEHHE
Ilpod. B.B.JlprokkepoM, coriacHo kotopomy I -xa UepenaHoBa noiyuana
nosbileHHy10 3aprutaty B JIMH CO PAH (cneuuanbHoe nocraHOBIEHUE YUeHOTO
Cogera JIMH CO PAH), uto Morio ObITh paccCMaTpHBaeMoO kak KOMIIEHCaIs 32 0000
CJIOKHBIE YCIIOBUA TPyOa B JAHHOW JTOJKHOCTH.

Hyukr 11. I'-xxa YepenaHoBa noaHsijia BOMPOC O TOM, Kak TpyAHO padoTaTh ¢
TaMOXXeHHUKaMu. B ToM uucne u noromy, uro HazBanne BICER nns Hux Huuero He
3HaYUT. DTO AaXKe He OpraHu3allys, a HEeYTO TUMa Kiryba BcTpeu no uHrepecam. Ha uto
MHOCTpaHHble yyacTHUkH 3aMeTuiny, cto BICER- 310 opuimanbuo
3aperucTpUpOBaHHas U 3aKOHHO OCHOBaHHas opranusauus. TeMm He MeHee, pycCKoil
CTOPOHE IPeAIOKEHO NOATOTOBUTH HEUTO THUIMA NMHMCbMa-COrNalEHUs MEXIY
CTOPOHAMM, OTpaxkarouee crnetupuky npoBOIUMbIX HAY4YHbIX UCCIENOBaHHN, THUIIbI
coOpaHHbIX npod u 00pa3uoB. CornaileHUue JOKHO COOTBETCTBOBATL PYCCKUM
3akoHaM. [locie noaAroTOBKU NpeaBapUTEIbHOrO BapHaHTa [MUChMa, NOANMCAHHOIO
ammunuctpauusamu JIMH CO PAH u poccuiickum npeacrasurenem BICER, niucemo
cienyer pasocnath BceM uieHam BICER’a nnis okoH4aTenbHON NpaBKU U MOAMHUCH.



Hpkytck, 25 HoaOps 1998 1.
Hoporo# Muxaun AnekcanapoBuy, 34paBcTByHTe!

K coxxaneHuro, HaM He ynanock oropoputh B UpkyTcke, nepen noe3akou
B SInonmto (s yneten 30 oxtsa6ps) k Bam He momyckanu, a nocie MOero
npuesna (21 Hos0ps) Bel 6b111 yxe B bepnune. Mexay Tem MHe mpocTo
HeoOxomuMo ¢ Bamu nmoroBoputh. MHe oueHb U OYEHb HYXEH Baiu coser,
1 Baie uckpeHHee MHEHHE MO MOBOAY CaMbIX MOCAEAHUX COOBITHH, UTO
IPOU3OLILINA CO MHOHM M BOKPYT MeHA. [lonb3yroch ynoOHbIM cliyqaem —
C.Cemosckuii netut B I'epmannro. He xoTenock 661 OChUIaTh 3TO ITUCHMO
dbaxcom, nmubo — uepe3 [Tutepa.

[lepBO-HanepBo X0uy COOOIIHUTE, UTO A IITyOOKO conmepexuBaro Bam u
XKENalo CKOPEHIIEro BEI3AOPOBJICHHS. S JeHCTBUTENILHO HAICIOCh, UTO
cuna Bamero xapakrepa nomosxer Bam npeoaoneTs 3To cloxHelee
COCTOSIHME, M BBl CMOXETE CKOPO BEPHYThCS K UCMOJHEHHUIO Barmx
00s13aHHOCTEH U K AeNy, KOTopoe Tak odute. B aye s BcnomuHaro o Bac
NPaKTHYECKH €XKEIHEBHO, H, €Ile pa3, XeJao BaM kpenocTu ayxa, BOJIH K
)KM3HH M K BBI3JOPOBJICHHIO.

Tenepb o cutyanuu, B KOTOPO# 51 okasancs. [loBepsTe, OHA HenpocTas.
[Toctaparoch u3n0xkuTh Bee no-nopsaxy. [[pumepHo 3a Hexeno A0 MOETO
0Tbe31a B SINOHMIO 5 Mony4yun e-mein ot J[-pa Kaeau, cnpaiuparomero
MOEro MHEeHHs Mo noBoay nuckMa J[-pa JI>kycoHa, KOTOPBIH Ipe IO
NPHUIJIACUTh Ha npeacTosiee 3acenanue bMIIOH TumowukuHa u ['panuHa,
KaK COTPYJIHHKOB, KOTOpbI€ OBIJIH BECbMa aKTUBHBI B MEXAYHAPOIHOM
COTPYAHMYECTBE TOCNEeAHUX JieT (1 Bo3MoxHO — [Ip.Jlprokkepa, as an
acting Vice-Director of LIN) (Muxaun AnekcaHApOBHY - 3TO MOYTH
IIMTAaTa U3 TOTO MTUChMA, a HE MOXBajIb0a, MOPSAOK PACIOIOKEHHS HMEH
COTPYIHHKOB Balero MH-Ta Takxe coxpaHeH). I cooOmuIi, 4ro
OTIPEIEICHHOTO MHEHHUS MT0Ka HE UMEI0, YTO MHE HY>KHO MOCOBETOBATHCS C
Bamu, HO uTo J[prokkepa, o-MOeMY MHEHHUIO, HY>KHO ITPHUTJIaliaTh
ob6sa3atenpHo. Cpa3sy mocie nojyuyeHus 3Toro MuchbMa s pacckasai Bee
Jlene (Bauueii xeHe) u nonpocui coobmuts BaM 060 BceM. Ha cnen. neHp
(BepHEEe — HOUb, MOET0 OThE3Aa) MPOU30LLUIO JBa COOBITHS. Bo-nepBhIX,
JleHa cooOimiia MHe, 4YTO S He JOJKEH OeCIOKONThCA, M uTO BBl cunTaere,
yro BICER nomxnHa npeacrasnate unu TH 3emckas unu HUKTO.- 5
ycnokowics aeiictBurenbHo. Ho Benen 3a stuM T.3emckas npocto
nepeciajia MHe e-Meii1 3a moanuckio Akan. /lobpenosa, aapecoBaHHBIN
BceM ctpaHaM-yuactHunam BICER (xomuio mist Bac mpunararo) 1 npocto
YBEAOMJISIOIIUN HX O IPHHATHIX UM pelueHusax. OIHUM U3 MYHKTOB ObUIO
TaK Ha3pIBaeMoOe Moe HazHaueHHe Ha nmocT Deputy Vice Director, uto
IpOHU301LI0 a0COmOTHO 6e3 Kakoro-nubo cornacoBaHusa co MHoM. Tamapa
BHaYaJie MHE He MOBEPHJIA M CKa3aJia, YTo s CaM BhICYHYJIcA. Jlomyckato,
4yto U Brl He noBepute. Ho s roBopro npasny.

Jlaniee npoU30LIIO TO, YTO MPOM30LLIO. 5] MPHUHA yUacTHE B 3aceAaHUH
BMLIBH. Ho nepsriM MOHMM 3asBeHHEM OBLIO cneaytowee. S cooOmmn
KoJuTeram (y»e IPUroTOBUBIIMM MHE NMOA00aloLee KPecio), UTo 1 He
HUMEI0 HUKAKOTO MOPAJIbHOTO IIpaBa 3aHUMATh 3TOT IOCT, T.K.
[Ipo¢.I'paueB Ol mpoTHUB MOEH KaHIUAATYpHI. S COOOLIUI, UTO 3TO



peweHue B CO PAH 0651510 nprHATO 6€3 KaKUX-JIHOO COTJIaCOBAHHH CO
MHOH M TeNeph A NpOCTO BBHIMOJIHAIO NPHKa3, pa3ooe nopyuenne CO PAH,
4TO 51 NOCTAPAKOCh COCTABUTh NOAPOOHYIO CTEHOrpaMMy 3aceaHus,
O3HaKOMHTbH C Heil Bac (OHa mpusiaraercsi) 1 COTpYAHHKOB HH-TA, UTO NPH
HEOOXOIHUMOCTH SI CMOTY ITOMOYb NPH COCTABJICHHH I'pariKa MPOBEICHUS
akcnen. padort cezona 1999 r., u 1.a. Ho GaiicepoBubl HanaBajiu MHE
3aJlaHUi, KOTOpBIE YK€ 3alIKAJIMBAIOT paMKH pa30BOro nopyyenus. S noka
HHYETO He NpeanpuHuMaro (oxuaad Bamero nuchma ¢ BamuM MHEHHEM,
KOTOpOe [T MeHA OyAeT pelaronuM — cM. Hike). [Tpocto 1 cooOmmn
AHCOHY, YTO PYCCKHE MOKa €11l PEIIAIOT BOMPOC 0 MOMOIIHHKE [ payesa.
TakoBa c10)kuBLIAsACA HA CETONHALIHUHA AEHb CHTYallUA.

Muxaun AnekcaHapoBuY, TENEPh A MOCTApPalOCh OBITH erie Oomee
OTKPOBEHHBIM, yeM npexae. He oTkpriTUe, uTo Haiuu ¢ Bamu oTHOLIEHUA
3a 314 10 net He Bceraa OpUIH NpOCTHIMU. Bo3mMosxHO, uTo BBl Homyckaere
MBICJIb, YTO 51 AEHCTBUTEJIBHO BBICYHYJICS CaM M TEIEPh PAIOCTHO MOTHPALO
PYKH, CTapasich B MOJIHON Mepe UCIOJIb30BaTh CUTYALIHIO, Koraa Bl
OKa3aJIMCh BPEMEHHO HETPYAOCNOCOOHBI B MOJIHON Mepe. Bo3MoxHO, Brl
CUMTAETE, YTO MEHSA HENb3A Aomyckath K pymo BMIIOH noromy, uto
Korzaa Brl BbI3IOpOBEETE U CMOXKETE UCTIONHATD 3T 00A3aHHOCTU CaMH, A
HE yCTyIuIIo Mecta. MoryT 6bITh JTI00bIE ApyTrue MbICIH. BO3MOXHO, UTO
BCE€ 3TH MOH MPEANOIOKEHHA — MPOCTO IO (haHTa3UU, U TOrAa S MPOLIy
Bac npocto nockopee 3a0bITh .

Coob6maro Bam BnoniHe onpenenenso, uto y Meds Het HUKAKOI'O
NHTEPECA 3aHuMath JaHHBIH MOCT — 5 YBEPEH, YTO HAa 3TOM MOCTY MHE
NPUIETCA NMPAKTUYECKH 3a0BITh NP0 HAyKy. A s BCe €lle He HapaboTaics —
A moOo Hayky. MeXIyHapOoaHBIX CBS3€H MHE 3TO TAaKXKE He NPUOABUT —
UX y MEHA U Tak B U30biTKe. CJI€A0BATENBHO, TEOPETHYECKH A
paccMaTpHBaO JaHHBIA MOCT XOTA Obl U MOYETHOM, HO TSXKKOH U
HeOnarogapHoit 00a3aHHOCTHIO. B BalieM HHCTUTYTE €CTh HECKOJIBKO
YeJIOBEK, KOTOPBIE, B OTVIMYHUE OT MEHS, OUEHb XOTAT €0 3aHATH.
Bo3moxHo, mornyHee Bam Ha3HauuTh KOro-HuOy b U3 HUX. Tak wiu
MHaue, YTO KacaeTCsd MOEr0 OKOHYATEIIBHOTO PELICHUS, TO OHO MOJHOCTBIO
Oynet 3aBuceTh OT Bamrero orBeTHoro nucbMa. Ecnu Bel HanuiueTe MHe,
4T0 BBl Mo-npe’xHeMy NMpOTHB MOEH KaHIUAATYPHI, TO S IPOCTO COOOILY
CO PAH ([lo6penoBy u EpMHKOBY), UTO 1 OTKa3bIBAOCh NPEANPHHUMATD
KaKHe-TH00 YCHJIUA Ha JAHHOM IOIPHILE U HE COTJIaCeH 3aHUMATh 3TOT
noct. Ecin sxe Bel noBepsiere MHe, 1 xoTenu Obl, yToOBI 1 Bam noMor B
3TOM JieJie Ha MPOTAXKEHUHU XOTs Obl HECKOJIBKHUX MECALIEB, MOKa Bl
OKOHYaTEJIbHO HE OTIPABUTECH, 1 TOTOB PACCMOTPETH 3TO NPENIOKEHHE.
Ilpu 3TOM Yy Hac MOryT HE BCEra COBNAAaTh MHEHUS MO OTEIbHBIM
BOMpPOCaM, HO S MOCTapaloCh BECTH Ce0S1 MAKCUMaIBHO KOPPEKTHO.

Bor, noxanyii, 1 Bce U3 HauboJiee BAXXHOI0, 0 YEM MHE HEOOXOAUMO OBIIO
¢ Bamu norosoputs. [Ipoctute 32 cyMOypHOCTD H3/I0XKEHHUA U
MHOT'OCJIOBHOCTb. TOPOIUTIOCH — yXK€ OU€Hb MO3IHO, 1a ¥ TEMa MOEro
NKCbMa BECbMA HE CTAHAAPTHA.

Eine pa3, npumute MOM caMble HCKPEHHHE MOXETaHUs CKOPEHILIErO
BbI310poBJeHHA. [IpakTHueckn Bce COTpYIHUKH NepenatoT Bam npuser.



Tamapa npocuna nepenats 0co6b1ii npuBet. Ho oHa 1 Tak ¢ Bamu vacto
oburaercs.

U ewe oguH Bonpoc. Muxann AnekcaHIpoBHY, S YBEPEH, uTo Bae
JIEYeHHE HE MOXET ObITh neweBbIM. [103TOMY XOUy 3aaaTh BONpoC, Ha
KOTOPBIH NpOoIly AaTh OTKPOBEHHBIH OTBET. BO BpeMs Moero npeObIBaHHsA
B SIMOHWUU MHOTHE KOJUIETH CIPALIMBad, HY>KHa 11 Bam kakas-nmubo
¢dbunaHcOBas nmomaepxka. 51 He 3HaJI, YTO OTBETUTH M 0OeLal CIIPOCUTD
cHayana y Bac. Eciii Bbl 1eAiCTBHTENBHO HYXIAETECh B TAKOH MOAACPKKE,
HanumuTe MHE. S nocraparock HanucaTh 06 3ToM BamuMm (1 Mmoum)
komuieram. [loBepsTe, 1 CMOTY HanUucaTs 00 3TOM KOPPEKTHO, TAaK, YTo Bam
HE NPUIETCA 32 3TO KPACHETh B OyAyLIEM.

Kmy pyxy, %
‘ ST

Bcero camoro mo6poro, ,

Hckpenne Baiu,

Oner A . TuMmomxuH
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ipIIPARUAE AEU BAAAAIOU IOBYEL PEPA. i.&. afATAEIAp ARAIPE-NATAAOPAEUE
BICER.
a.a. alEORIA.

To: Founding Member of the
Baikal International Centre for Ecclogical Research

I would like to extend my greetings to the participants of the recurrent
meeting of BICER founders in Japan. I regret having to inform you that due
to pressure in work I will not be able to attend this meeting. Earlier this
meeting was planned to make decisions on new principles of BICER performance
and probable rearrangement cof BICER.

You know that as a result of the tragic accident crash Prof. M. A. Grachev
will stay in the hospital for a long time, approximately for one year
including the rehabilitation period. In this connection I would like to ask
the Founding Members of BICER to have all discussions planned but to not to .
make final decisions before the recovery of Prof. Grachev. I asked Prof.
Klerkx to collect all proposals which will be put forth by the Founding
Members so that we could study these proposals together in Novosibirsk and
prepare a draft decision for the next BICER meeting.

I propose to invite Dr. O. Timoshkin, who will be in charge of international
ties as Deputy Director during the time of absence of Prof. Grachev, as a
representative of the Limnological Institute tc the meeting.

Sincerely yours,

Prof. N.L. Dobretsov

Member of the Council of Founders,
Chairman of the Siberian Branch of the
Russian Academy of Sciences





