Lake Baikal Bibliography, 1989- 1999

This is a bibliography of 839 papers published in English in 1989- 1999 by members of
Limnological Institute of RAS SB and by their partners within the framework of the Baikal
International Center for Ecological Research. Some of the titles are accompanied by abstracts.
Coverage is on different aspects of Lake Baikal.

Adov F., Takhteev V., Ropstorf P. Mollusks of Baikal-Lena nature reserve (northern Baikal). //
World Congress of Malacology: Abstracts; Washington, D.C.: Unitas Malacologica; 1998: 6.

Afanasyeva E.L. Life cycle of Epischura baicalensis Sars (Copepoda, Calanoida) in Lake Baikal. //
VI International Conference on Copepoda: Abstracts; July 29-August 3, 1996;
Oldenburg/Bremerhaven, Germany. Konstanz; 1996: 33.

Afanasyeva E.L. Life cycle of Epischura baicalensis Sars (Copepoda, Calanoida) in Lake Baikal. //
J. Mar. Syst.; 1998; 15: 351-357.

Epischura baicalensis Sars is a dominant pelagic species of Lake Baikal zooplankton. This is
endemic to Lake Baikal and inhabits the entire water column. It produces two generations per
year: the winter - spring and the summer. These copepods develop under different ecological
conditions and vary in the duration of life stages, reproduction time, maturation of sex products
and adult males and females lifespan. The total life period of the animals from each generation is
one year. One female can produce 10 egg sacks every 10 - 20 days during its life time. The ratio
of males and females is 1:1. One of the most essential features of the ecology of E. baicalensis is
the alteration of its mass inhabited areas during a year, as well as in day time. This is due to the
need for various conditions for gonad maturation, reproduction, nourishing and protection from
being consumed by planktivors.

Afanasyeva E. Long-standing dynamics of the structure of Epischura baicalensis from Lake Baikal.
/I Int. Conference on Ancient Lakes: their Biological and Cultural Diversities (ICAL'97): Abstracts;
June 21-29,1997. Shiga, Japan; 1997: 230.

Agar S.M., Klitgord K.D. Rift flank segmentation, basin initiation and propagation: a neo-tectonic
example from Lake Baikal. // J. Geol. Soc. London; 1995; 152: 849-860.

Ahn T.-S., Hong S.-H., Kim D.-J., Suck J.-H., Drucker V.V. The bacterial community of southern
Lake Baikal in winter. // J. Microbiol.; 1999; 37(1): 10-13.

The bacterial abundance, proportion of respiring bacteria, and bacterial community of south-ern
Lake Baikal were analyzed at 1 m and 400 m depths during winter. The total bacterial numbers
were 5.1 x 10 5 cells ml -1 at 1 mand 2.5 x 10 5 cells ml -1 at 400 m depth, which are about half
and quarter of the numbers of other lakes. The proportion of respiring bacteria was as low as
2.5% at 1 m and 1.4% at 400 m depth. Considering the amount of organic carbon which need to
be degraded and low proportion of respiring bacteria, the bacteria could be assumed to have high
activities. The EUB/DAPI ratios were 77 and 89% at 1 m and 400 m depths, respectively. Of the
bacterial community, the 'other' group was dominant at both depths, and gamma group of
proteobacteria followed next. But the beta group of proteobacteria and Cytophaga-
Flavobacterium groups occupied very small proportions.

Alatin S.D., Belolaptikov |.A., Bezrukov L.B. et al. Physics capabilities of the second-stage Baikal
detector NT-200. // Nuclear Physics B (Proc. Suppl); 1992; 28A: 491-495.

Amano M., Miyazaki N., Petrov E.A. Age determination and growth of Baikal seals (Phoca
sibirica). // Biodiversity, Phylogeny and Environmental in Lake Baikal. Miyazaki N. ed. Tokyo,



Japan: Otsuchi Research Center, Ocean Research Institute, The University of Tokyo; 1999: 103-
111.

Ages of 75 Baikal seal specimens were determined in order to study growth pattern of body length
and body weight. Longitudinal decalcified and stained sections of canine teeth were prepared and
growth layer groups (GLGs) in the dentine and cementum were counted. The GLG counts in
dentine agreed well with those in cementum for the specimens younger than 10 GLGs. After that
the cemental GLGs tended to exceed dentinal ones. The present sample lacked individuals of 4-5
years old, suggesting the mass mortality of Baikal seals in 1987-88 affected the age composition.
Growths of body length, body weight and core weight cease around 15 years old. Asymptotic
body length and core weight were significantly different between sexes, while body weight was
not. Female body weights tended to be heavier than those of males with the same body length.
This is attributed to the thicker blubber of females.

Amano M., Miyazaki N., Petrov E., Grachev M. Characteristics of growth, external morphology and
organs of Baikal seal, Phoca sibirica. // Report on "Studies on the animal community, phylogeny
and environments in Lake Baikal"; 1994; 121: 25-41.

Note: in Japanese with English summary.

Amelio S., Mattiucci S., Paggi L., Koie L., Podvyaznaya |., Pugachev O., Rusinek O., Timoshkin
O., Nascetti G. Taxonomic rank and origin of Contracaecum osculatum baicalensis Mozgovoi and
Ryjikov, 1950, parasite of Phoca sibirica from Lake Baikal, with data on its occurence in fish hosts.
/I IVth Int. Symposium of Fish Parasitology: Abstracts; Oct. 3-7, 1995; Institute of Zoology, Fish
Biology and Fish Diseases. Univ. of Munich. Munich, Germany; 1995: 27.

Anoshko P.N. Pelagic Cottoid fishes of Lake Baikal: Part 2. // Lake Baikal: 2nd Intern. Field
Biology Course (IFBC) Ser. 2 / DIWPA, LIN of RAS SB, CER, BICER, JISE: Abstracts of Lectures
and Field Practices; Aug. 7-28, 1996; LIN SB RAS. Japan; 1997: 22.

Anoshko P., Zubina L. Life history, oogenesis and allometric growth of Comephoridae (Pisces:
Cottoidei) of Lake Baikal. // Int. Conference on Ancient Lakes: their Biological and Cultural
Diversities (ICAL'97): Abstracts; June 21-29,1997. Shiga, Japan; 1997: 223.

Appleby P.G., Flower R.J., Mackay A.W., Rose N.L. Paleolimnological assessment of recent
environmental change in Lake Baikal: sediment chronology. // J. Paleolimnol.; 1998; 20: 119-133.

Arov |. Species diversity of Rotifera communities in the psammal of Lake Baikal. // Int. Conference
on Ancient Lakes: their Biological and Cultural Diversities (ICAL'97): Abstracts; June 21-29,1997.
Shiga, Japan; 1997: 237.

Babanazarova O.V., Likhoshway E.V., Sherbakov D.Yu. On the morphological variability of
Aulacoseira baicalensis and Aulacoseira islandica (Bacillariophyta) of Lake Baikal, Russia. //
Phycologia; 1996; 35(2): 113-123.

Reliable identification of the diatoms is of crucial importance to understand the changing
environmental signals stored in the sediments of Lake Baikal. Light and scanning electron
microscopy combined with mathematical methods, including principal components analysis, were
used to estimate morphological diversity in the structure of mantles of the two dominant species
of Lake Baikal, Aulacoseira baicalensis (K. Meyer) Simonsen and Aulacoseira islandica (O.
Muller) Simonsen. Species-specific features, such as areolar density, ultrastructure and form of
linking spines, were found to be widely variable within cells of the same filaments of A.
baicalensis This finding suggests that the diagnosis of this species will have to be broadened.
Besides the thin-walled frustules and the ability to form spores, the population of A. islandica in
Lake Baikal is characterized by a higher density of areolae on the mantle compared to the
published diagnoses, including the diagnosis of the subspecies helvetica. Morphological features
of A. baicalensis and A. islandica are very similar in early spring when the cells produce



auxospores, but diverge in summer. The most important distinguishing feature is the density of
areolae - the number of areolae rows per 10 mm and the number of areolae per 10 mm of a row.

Back R.C., Bolgrien D.W., Guselnikova N.E., Bondarenko N.A. Phytoplankton photosynthesis in
Southern Lake Baikal: size-fractionated chlorophyll a and photosynthetic parameters. // J. Great
Lakes Res.; 1991; 17(2): 194-202.

Phytoplankton photosynthesis was measured on water samples from southern Lake Baikal
(Siberia, USSR) during autumn 1989. Stations were selected to characterize differences between
offshore and nearshore communities, and to address the influence of the Selenga River. The
contribution of small size classes to total phytoplankton biomass and photosynthesis was
estimated by sieving samples prior to analyses. Photosynthesis was estimated by the uptake of
14C along a gradient of light intensities in a ship-board incubator. The resulting P vs. | parameters
were used, along with measurements of chlorophyll a and light penetration, to estimate areal
photosynthesis. The results of this study showed that the < 10 mm phytoplankton accounted for
52-88% of the total chlorophyll a and 66-100% of the total 14C uptake during this time of the
year. Also observed was a negative correlation between this dominance and the total chlorophyll
a in the sample. The P vs. | parameters also allow insight into physiological differences between
the whole water and < 10 mm communities. The < 10 mm fractions were characterized by higher
assimilation numbers (0.36 - 5.03 mgC mgChl-1 hr-1) than the whole water samples (0.16 - 2.76
mgC mgChl-1 hr-1). The < 10 mm fractions also showed higher assimilation efficiencies (1.13 -
15.01 mgC mgChl mgChl-1 E-1 m2) and lower saturating irradiances (55 - 102 mE m-2 s-1) than
the whole water samples (0.53 - 5.28 mgC mgChl-1 E-1 m2 and 62 - 152mEm-2 s-1). Whole
water assimilation numbers were highest in the region of the Selenga River Delta, and decreased
away from the influence of the river .

Back S., De Batist M., Kirillov P., Strecker M.R., Van Hauwaert P. The Frolikha Fan: a large
Pleistocene glacio-lacustrine outwash-fan in Northern Lake Baikal, Siberia [in press]. // J.
Sediment. Res.; 1998; 68(5).

Back S., Strecker M. Asymmetric late Pleistocene glaciations in the North Baikal basin, Baikal rift,
Russia. // J. Geol. Soc. London; 1998; 155: 61-70.

New morphological, sedimentological, and radiocarbon data of Quaternary deposits from the
northern Baikal Rift document at least three extensive late Pleistocene glaciations at >50 Ka, 40 to
35 Ka, and 26 to 13 Ka, respectively. During these periods valley glaciers advanced from the high
rift shoulders (>2,500 m) down to the present-day coast of Lake Baikal (456 m); in places, the
glaciers advanced beyond the present-day shoreline into the lake basin as indicated by large
moraines exposed in steep cliffs along the lakeshore. Furthermore, stratigraphic relations
between lacustrine sequences and glacial deposits, as well as 14C-ages of two paleo-shorelines
10 and 4 m above the present lake level, show that the last and the penultimate glaciations were
followed by relative lake highstands. These land-based observations document a significant
influence of late Pleistocene glaciations on the sedimentary development of this lacustrine rift
basin. The northern Baikal Rift is characterised by an asymmetric half-graben geometry that
controls river drainage and sedimentation. This asymmetry greatly influenced the development
and spatial distribution of Pleistocene glaciers on both rift margins. On the western flank, tilted
fault blocks parallel to the rift served as topographic barriers for valley glaciers advancing toward
the lake basin; only in two locations glaciers could reach the present-day coast. On the eastern
rift flank, in contrast, structure and drainage conditions allowed the development of numerous
consequent streams providing thoroughfares and space for recurrent valley glaciations. Thus, the
glaciers on the eastern flank could advance beyond the present-day lakeshore into the lake basin
in numerous locations. These observations indicate that asymmetric rift structure in combination
with the effects of global cooling were the important controls on the Pleistocene glacial
development of the Baikal Rift. Keywords: Glaciation, rift sedimentation, structural asymmetry,
Lake Baikal.



Back S., Vanhauwaert P., De Batist M., Strecker M.R. Quaternary depositional systems in
northern Lake Baikal, Siberia. // Int. Conf. organized at the occasion of the end of INTAS Project
134 "Active Tectonic Continental Basins: interaction between structural and sedimentary
processes": Abstracts; April 30 - May 2, 1998. Gent, Belgium; 1998: 35.

Baikal Drilling Project BDP-96 (Leg Il) Members. Continuous Paleoclimate Record Recovered for
the Last 5 Million Years. // Eos Trans. AGU; 1997; 78(51): 597, 601, 604.

Baikal Drilling Project Members (BDP-93). Preliminary results of the first scientific drilling on Lake
Baikal, Buguldeika site, southeastern Siberia. // Quaternary International; 1997; 37: 3-17.

The Baikal Drilling Project (BDP) is a multinational effort to investigate the paleoclimatic history
and tectonic evolution of the Baikal sedimentary basin during the Late Neogene. In March 1993
the Baikal drilling system was successfully deployed from a barge frozen into position over a
topographic high, termed the Buguldeika saddle, in the southern basin of Lake Baikal. The BDP -
93 scientific team, made up of Russian, American and Japanese scientists successfully recovered
the first long (>I00 m) hydraulic piston cores from two holes in 354 m of water. High quality cores
of 98 m (Hole 1) and 102 m (Hole 2), representing sedimentation over the last 500.000 years,
were collected in 78 mm diameter plastic liners with an average recovery of 72% and 90%,
respectively. Magnetic susceptibility logging reveals an excellent hole-to-hole correlation. In this
report the scientific team describes the preliminary analytical results from BDP-93 hole 1 cores.
Radiocarbon dating by accelerator mass spectrometry provides an accurate chronology for the
upper portion of Hole 1. Detailed lithologic characteristics, rock magnetic properties and inorganic
element distributions show a significant change to the depositional environment occuring at 50 m
subbottom depth, approximately 250,000 BP. This change may be due to uplift and rotation of the
horst block in the Buguldeika saddle. The sedimentary section above 50 m is pelitic with varve-like
laminae, whereas the section below 50 m contains a high proportion of sand and gravel horizons
often organized into turbidite sequences. Accordingly, high resolution seismic records reveal a
change in sonic velocity at this depth. It is inferred that sedimentation prior to 250 ka BP was from
the west via the Buguldeika river system. After 250 ka BP the Buguldeika saddle reflects an
increase in hemipelagic sediments admixed with fine-grained material from the Selenga River
drainage basin, east of Lake Baikal. Variations in the spore-pollen assemblage, diatoms, biogenic
silica content, rock magnetic properties, clay mineralogy and organic carbon in the upper 50 m of
BDP-93-1 reveal a detailed record of climate change over approximately the last 250,000 years.
These variables alternate in a pattern characteristic of glacial/interglacial climatic fluctuations. The
present age model suggests that the climate signal recorded in Lake Baikal sediments is similar to
Late Quaternary signals recorded in Chinese loess sections and in marine sediments.

Balla Z., Kuzmin M., Levi K.G. Kinematics of the Baikal opening: results of modeling. // Ann.
Tectonicae; 1991; 5: 18-31.

Bangs M. Climate change in Lake Baikal: paleoindicator evidence in turbidite free zones
[Unpublished MRes dissertation, UCL]; 1998.

Baram G., Gorshkov A., Grachev M., Kiryukhina E., Lang B., Vereshchagin A. Di(2-
ethylhexyl)phtalate in Lake Baikal. // International Congress on Analytical Chemistry: Abstracts;
June 15-21 1997; Moscow, Russia; 1997; 1: E-105.

Baranov E.A., Petrov E.A. Baikal seal. // Lake Baikal: 2nd Intern. Field Biology Course (IFBC) Ser.
2 | DIWPA, LIN of RAS SB, CER, BICER, JISE: Abstracts of Lectures and Field Practices; Aug. 7-
28, 1996; LIN SB RAS. Japan; 1997: 23-24.

Barrett T., Blixenkrone-Moller M., Guardo G.Di., Domingo M., Duignan P., Hall A., Mamaev L.,
Osterhaus A.D.M.E. Morbilliviruses in aquatic mammals: report on round table discussion. // Vet.
Microbiol.; 1995; 44/2-4: Proceedings of an Int. Symp. 'Morbillivirus Infections': 261-265.



A workshop was organised to ascertain the current situation with regard to morbillivirus infections
in aquatic animals. The great interest generated by the discovery of these new virus infections in
1988 has to some extent abated but much high quality research has continued in this field as the
workshop showed. There is some serological evidence that the viruses have continued to circulate
in most areas since the initial epizootics. As to their origin, it appears that the most likely source of
the European seal morbillivirus (PDV-1) is the North Atlantic and Arctic seal populations. As to the
origin of the Mediterranean dolphin morbillivirus and the morbilliviruses isolated from porpoises,
there is serological evidence that the viruses are widespread in many cetacean species in the
Atlantic and 93% of long-finned pilot whales ( Globicephala melas ) which mass stranded between
1982 and 1993 were morbillivirus seropositive. The epizootic in freshwater seals in Lake Baikal
was unrelated to events in the European marine mammal populations. The virus which infected
these animals (PDV-2) is indistinguishable from canine distemper field strains. Serological and
molecular biological studies provided evidence for the presence of the virus in the seals, at least
as late as the Summer of 1992 when the animals were last sampled.Keywords: Pinniped
morbilliviruses; Cetacean morbilliviruses; Epizootiology.

Bashurova V.S., Dreiling V., Khodzher T.V., Jaenicke R., Kutsenogii K.P., Kutsenogii P.K.,
Kraemer M., Makarov V.l., Obolkin V.A., Potemkin V.L., Pusep A.Y. Measurements of atmospheric
condensation nuclei size distribution in Siberia. // J. Aerosol Sci.; 1992; 23(2): 191-199.

The least investigated atmospheric aerosol is the one in remote continental areas. In this study,
measurements of condensation nuclei size distributions near Lake Baikal, Siberia, were
performed. Data for total aerosol number concentration and aerosol size distribution were
obtained. The measurement equipment consisted of a TSI screen diffusion battery (SDB) Model
3040 and a TSI condensational nuclei counter (CNC) Model 3020. The average aerosol
concentration was about 10 4 cm-3. The evolution of aerosol number concentration during the
day is correlated with the solar radiation. The inversion problem was solved using Tihonov's
regularisation procedure. The possibility of applying this algorithm was tested in computer
simulations. Different forms of aerosol size distributions were observed. The maximum radius of
the distributions changes from 10 nm to about 100 nm. The data obtained are in agreement with
existing theories. It is planned to continue the measurements in the next years to obtain further
results.

Batoev V.B., Gulgonov V.E. Ecological problems of development of sustainable agriculture,
forestry and fishery on the Baikal region. // Int. Baikal Conf. 1999 "Russian-German Co-operation
in Sibiria - The Lake Baikal Region": Abstracts; Nov. 14-17, 1999. Schneverdingen, Germany;
1999.

Battarbee R., Mackay A. Biogenic composition of recent sediments: diatoms. // Baikal Symposium
and 1st Baikal-Sed Workshop: Abstracts; Nov. 18-22, 1999; Berlin / Potsdam; 1999: 25-27.

Baturin V.A., Vassilyev S.N., Lakeyev A.V., Moskalenko A.l., Dumova l.I. Ecologo-Economic
Models of the Lake Baikal Region Development. // NATO ASI Series. Partnership Sub-Series 2.
Environment. Netherlands; 1995; 6: 229-243.

Bekman M.Yu., Kamaltynov R.M., Mekhanikova |.V., Takhteev V.V., comp. The lists of species of
animals and plants inhabiting in Baikal. Gammaridae. // Lake Baikal: evolution and biodiversity.
Kozhova O.M., Izmest'eva L.R. ed. Leiden, The Netherlands: Backhuys Publishers; 1998: 389-
397.

Belan B.D., Panchenko M.V., Semyanova O.l., Tolmachev G.N. Chemical composition of the
Baikal aerosol in 1991 and 1995. // IV Russian-French Seminar on the Application of Neutrons and
Synchrotron Radiation for Condensed Matter Investigations: Abstracts; June 25-July 3,1996;
Novosibirsk-Irkutsk, Russia. Dubna; 1996: 42.



Belikov S., Zemskaya T., Manakova Ye., Namsaraev B. Studies of bacterial biodiversity in Lake
Baikal bottom sediments from different sites. // Int. Conference on Ancient Lakes: their Biological
and Cultural Diversities (ICAL'97): Abstracts; June 21-29,1997. Shiga, Japan; 1997: 232.

Belolaptikov I.A., Bezrukov L.B., Borisovets B., et al. Baikal-Experiments. // Nuclear Physics B
(Free Suppl.); 1990; 14B: 51-60.

Belolaptikov I.A., Bezrukov L.B., Borisovets B.A. et al. The Lake Baikal deep underwater detector.
/I XIV Int. Conference on Neutrino Physics and Astrophysics: Abstracts; June 1990; CERN,
Switzerland; 1990.

Belolaptikov I.A., Bezrukov L.B., Borisovets B.A., Bugaev E.V., Domogatsky G.V., Donskich L.A.,
Doroshenko A.A., Galperin M.D., Djilkibaev Zh.A.M., Klabukov A.M., Klimushin S.I., Lanin O.J.,
Lubsandorzhiev B.K., Panfilov A.l., Sokalsky I.A., Trofimenko I.I., Budnev N.M., Chensky A.G.,
Dobrynin V.I., Gress O.A., Koshechkin A.P., Lanin J.B., Litunenko G.A., Lorin A.V., Naumov V.A.,
Nemchenko M.l., Parfenov Yu.A., Pavlov A.A., Pokalev O.P., Primin V.A., Shestakov A.A.,
Sumanov A.A., Tarashansky V.A., Zurbanov V.L., Golikov A.V., Zaslavskaya E.S., Kabikov V.B.,
Kuzmichov L.A., Osipova E.A., Dudkin G.N., Egorov V.Yu., Gushtan M.N., Lukanin A.A., Ovcharov
A.M., Padalko V.M., Padusenko A.H., Krabi J., Mikolajski T., Spiering Ch., Wischnewski R., Jenek
L., Kiss D., Tanko L., Kusner Yu.S., Poleschuk V.A., Sherstyankin P.P.

Belykh O.l. Localization of Viral Antigens in Organs of Baikalian Seals by Means of Immuno-
Electron Microscopy. // Scanning: Abstracts; 1996.

Belykh O.l., Goldberg O.A., Likhoshway E.V., Grachev M.A. Light, electron and immune-electron
microscopy of organs from seals of Lake Baikal sampled during the morbillivirus infection of 1987-
1988. // Eur. J. Vet. Pathol.; 1997; 3(3): 1-11.

Belykh O.l., Likhoshway E.V., Solodun Yu.V., Goldberg O.A., Kumarev V.P., Nagieva F.G. Organs
of Baikal seal affected by morbillivirus. // Xl Int. Congr. for Electron Microscopy: Abstracts. Seattle,
USA,; 1990: 468-470.

Bezrukova E.V. Biogenic composition of Lake Baikal recent sediments (pollen and spores of
plants). // Baikal Symposium and 1st Baikal-Sed Workshop: Abstracts; Nov. 18-22, 1999; Berlin /
Potsdam; 1999: 24.

Bezrukova E.V. Vegetation and climate of prebaikalie in the Late Glacial and Holocene
[Dissertations Initiative for the Advancement of Limnology and Oceanography "DIALOG II":
Abstracts of Ph.D Disserattions]. Walla Walla, USA; 1997, 6.

Bezrukova E.V., Letunova P., Karabanov E. Palynological investigations of Holocene deposits of
Baikal. // International Project on Paleolimnology and Late Cenozoic Climate / IPPCCE Newsletter;
1992; 6: 59-68.

Bezrukova E.V., Takahara H., Krivonogov S.K., Miyoshi N., Levina O., Nakamura T., Vorobyeva
S.S., Morita Y., Kawamuro K., Shinomiya T. Vegetation history and paleoclimate at Pre-Baikal of
last 30 ky (by Lake Baikal sediments and peat deposits). // Joint Int. Sympos. on Lake Baikal:
Abstracts; Nov. 5-8 1998; Yokohama, Japan; 1998: 5.

Bockerman |., Raikova M., Reuter M., Timoshkin O. Ultrastructure of the nerve cells and sensilla of
Geocentrophora baltica (Plathyhelminthes, Lecithoepitheliata) and the surface sensilla in the
Geocentrophora group. // Hydrobiologia; 1995; 305: 183-188.

Two types of nerve cell could be distinguished ultrastructurally in the central nervous system of
Geocentrophora baltica (Prorhynchida, Lecithoepitheliata). Both show invaginations in the plasma
membrane, but they differ in the character of the cytoplasm (light or densely stained) and the
distribution of the neuronal vesicles (evenly or in groups). Different kinds of vesicles and neuronal



release sites are observed. Special features of the synapses are pronounced local thickenings of
the presynaptic membrane connected to paramembranous densities. In G. baltica and five
endemic Geocentrophora spp. from Lake Baikal six types of surface sensillum were observed at
the epidermal surface: 1. those with a long thin rootlet; 2. a short, balloon-shaped cilium with an
aberrant axoneme and a reduced rootlet; 3. a rootlet branching into many striated bundles; 4. a
thick rootlet; 5. a reduced rootlet and numerous neurotubules; and 6. collared sensilla each with
one cilium in a deep pit surrounded by a collar of 11 to 12 microvilli. The variable number of
microvilli in the collared sensillum is considered plesiomorphic relative to the stable number of
eight microvilli known in sensilla of the Prolecithophora, Proseriata, and Rhabdocoela. The
ultrastructure of the collar sensillum indicates that the Lecithoepitheliata is only distantly related
to the Prolecithophora and higher turbellarians.

Bockerman I., Reuter M., Timoshkin O. Ultrastructural study of the central nervous system of
endemic Geocentrophora (Prorhynchida, Plathyhelminthes) from Lake Baikal. // Acta
Zool.(Stockholm); 1994; 75(1): 47-55.

The ultrastructure of the central nervous system of four species of the Geocentrophora group
(Prorhynchida, Lecithoepitheliata) has been studied with Geocentrophora wagini as a model
organism. This is the first ultrastructural study of the nervous system in flatworms of the endemic
Geocentrophora group from Lake Baikal. The neurons are characterized by invaginations of the
plasma membrane with extracellular material (ECM) extending deep into the neuronal cytoplasm.
Two types of neuron are distinguished on the basis of the character of the cytoplasm and the
content of neuronal vesicles. Several more vesicle types are observed in the nerve processes in
the neuropile. The following kinds of neuronal release sites are distinguished: single synapses,
shared synapses, nonsynaptic release sites characterized by omega profiles and neuromuscular
contacts. Special features of the synapses in the species of Geocentrophora are pronounced total
thickenings of the presynaptic membrane connected to paramembraneous densities. The ECM-
filled invaginations and the local presynaptic thickenings are features that distinguish the neurons
of Geocentrophora spp. from previously described turbellarian neurons.

Bolgrien D.W. Delineation of the hydrodynamics of Lake Michigan and Lake Baikal using satellite-
derived surface temperatures [Dissertaton of doctor of Philosophy Biological Sciences]: The
University of Wisconsin-Milwaukee; 1993, p.170.

Bolgrien D.W., Granin N.G., Levin L.A. Satellite observations of Lake Baikal thermal structures. //
ASPRS/ACSM/RT 92. Technical papers; 1992; 1: Global Change and Education: 11-20.

Bolgrien D.W., Granin N.G., Levin L. Surface temperature dynamics of Lake Baikal observed from
AVHRR images. // Photogrammetric Engineering & Remote Sensing; 1995; 61(2): 211-216.
Satellite data are important in understanding the relationship between hydrodynamics and
biological productivity in a large lake ecosystem. This was demonstrated using NOAA AVHRR,
and in situ temperature and chlorophyll fluorescence data to describe the seasonal temperature
cycle and distribution of algal biomass in Lake Baikal (Russia). Features such as ice cover,
thermal fronts, and the dispersion of river water were described in a series of images from 1990
and 1991. The northern basin retained ice cover until the end of May. In June, thermal fronts
extending < 10 km from shore were observed to be associated with shallows, bays, and rivers.
Offshore surface temperatures in the northern basin did not exceed 40C until late June-early July.
The southern and middle basins warmed more quickly than the northern basin. In situ data
showed phytoplankton concentrations to be low offshore and high near thermal fronts. The
Selenga River, the largest tributary of Lake Baikal, supplied warm water and nutrients which
contributed to localized increases in chlorophyll fluorescence.

Bondarenko N. Biology of the dominant baikalian diatom Aulacoseira baicalensis (Meyer) Sim. //
Int. Conference on Ancient Lakes: their Biological and Cultural Diversities (ICAL'97): Abstracts;
June 21-29,1997. Shiga, Japan; 1997: 228.



Bondarenko N.A. Characteristics of phytoplankton community of Lake Baikal. // Lake Baikal: 2nd
Intern. Field Biology Course (IFBC) Ser. 2 / DIWPA, LIN of RAS SB, CER, BICER, JISE: Abstracts
of Lectures and Field Practices; Aug. 7-28, 1996; LIN SB RAS. Janan; 1997: 12-13.

Bondarenko N.A. Floral shift in the phytoplankton of Lake Baikal, Siberia: Recent dominance of
Nitzschia acicularis. // Plankton Biol. Ecol.; 1999; 46(1): 18-23.

Earlier this century, the cosmopolitan diatom Nitzschia acicularis was reported to inhabit river
deltas (especially the Selenga River delta), lake shallows, and to only occasionally be found in
the pelagic plankton of Lake Baikal. This paper attempts to estimate the progress of N. acicularis
beginning from the early 1960s: its increased abundance and subsequent expansion into the
pelagic zone of the lake. Between 1963 and 1995, large annual fluctuations in the number of its
cells were recorded in the euphotic zone (0-50m) of southern Lake Baikal, with maximum values
of 2.0 x 10 6 cells 1-1. The spatial distribution of N. acicularis was assessed in 1987, 1991 and
1995 in the 0-50 m layer over the entire lake; highest cell concentrations were found off the
Selenga delta (1987, 1991), off the Upper Angara estuary (1991), and in the Kultuk Bay (1991,
1995). It is suggested that N. acicularis has become a major component of the Lake Baikal
plankton, probably as a result of anthropogenic influence.

Bondarenko N.A., Guselnikova N.E. Response of the dominant planktonic algae in Lake Baikal to
environmental change. // 13th Int. Diatom Symposium: Abstract Book; Sept. 1-7 1994;
Acquafredda di Maratea (P2Z), Italy; 1994: 183.

Bondarenko N.A., Guselnikova N.E., Logacheva N.F., Pomazkina G.V. Spatial distribution of
phytoplankton in Baikal, Spring 1991. // Freshwater Biol.; 1996; 35(3): 517-523.

1. Studies carried out in Lake Baikal in late spring (late May - early June) 1991 showed marked
differences in the species composition and abundance of phytoplankton in different regions of the
lake. The south and north basins were characterized by small forms of algae. The middle basin,
Maloe More and the shallow waters of the Selenga had species with large cells including
Aulacoseira islandica subsp. helvetica, Dinobryon cylindricum and D. divergens. 2. Areas of high
biomass were correlated with shallow waters and river inputs. This was especially apparent in the
region of the Selenga delta. The vertical distribution of phytoplankton indicated the non-
synchronous start of the spring homothermy throughout the lake. Phytoplankton were
concentrated in the upper 100 m layer with subsurface maxima resulting from the sinking of large
algae. 3. The concentration of phytoplankton biomass in general at this time characterized the
lake as moderately productive.

Bondarenko N.A., Obolkina L.A., Melnik N.G., Zemskaya T.l., Logacheva N.F. Under-ice plankton
of Lake Baikal. // Aquabiology; 1997; 19(2,3): 172-180, 261-269.

Note: In Japanese, with summary in English.

"Melosira's" year is phenomenon of the year in which diatoms of the genus Melosira
(=Aulacoseira) occur intensively under ice of Lake Baikal by the law of repetition (usually on every
2-4 years). Although seasonal and yearly dynamics of phyto- and zooplankton offshore Baikal
used to be synchronized with the rhythm of "Melosira's" year, since 1970's various scientists have
noticed some peculiar changes in the dynamics of all planktonic species of Baikal, first of all, the
cycle of "Melosira's" being disordered. Explication of the causes of these phenomena is matter of
concern in which has been shown the deepest interest until today relating to the plankton of
Baikal, and this needs recognition of structural characters (species diversity) of the communities,
law of the dynamics, and interspecific relations of the organisms at various trophic levels in
addition to the biological studies on some species of the genus Aulacoseira. The authors made it
clear that under-ice planktonic communities showing unique dynamics in species and size
structures under the conditions of low water-temperature and weak light in the early springs of
1989-1991. The remarkable change in trophic conditions of Baikal is mirror of the history of
formation and the interactions of two communities composed of Baikal endemics and Palaearctic
species. In spite of the dominant recovery of Baikal-endemic diatom Aulacoseira baicalensis after
eight years' absence (since 1982), the following part of trophic chain in the pelagic ecosystem



(phytoplankton, Ciliophora, zooplankton, and bacterioplankton) did not react contrary to our
expectations.

Bowmaker J.K., Govardovskii V.l., Shukolyukov S.A., Zueva L.V., Hunt D.M., Sideleva V.G.,
Smirnova O.G. Visual pigments and the photic environment: the cottoid fish of Lake Baikal. //
Vision Res.; 1994; 34(5): 591-605.

The endemic cottoid fish of Lake Baikal in Eastern Siberia offer a singular opportunity for
examining within a number of closely related species, the relationships of visual pigments,
photoreceptor complements and depth within a deep freshwater environment. The lake, the
deepest (1600 m) and one of the largest and most ancient in the world, is unique in mat the
oxygen levels at the bottom are only reduced to about 80% of the surface levels. We have
studied, by light microscopy, microspectrophotometry and visual pigment extraction, the retinas
from 17 species of Baikal cottoids that live at different depths within the lake. Generally the retinas
contain, in addition to rods, large green-sensitive double cones and small blue-sensitive single
cones: surprisingly for freshwater fish, the visual pigments are based on Vitamin A1. The A max of
both rods and cones are displaced to shorter wavelengths with increasing depth. Surface species
have cones with A max at about 546,525 and 450 nm and rods at 523 nm, deeper living species
retain cones, but with A max shifting towards 500 and 425 nm and with rods at 480 nm,
whereas the deepest living fish possess only rods (A max 480-500 nm). These data clearly show
a correlation between photoreceptor complement, visual pigment A max and depth, but question
me hypothesis that there is a correlation of pigment A max with water colour since, in contrast to
oceanic waters, the maximum transmission of Baikal water is between 550 and 600 nm.

Boxshall G.A., Evstigneeva T.D. The evolution of lacustrine species flocks of copepods
(Crustacea: Copepoda): comparisons between cyclopoids and harpacticoids of Lake Baikal. //
Workshop Speciation in Ancient Lakes - Evolution, Biodiversity, Conservation: Abstracts; 1-5
March, 1993. Brussels, Belgium; 1993: 16.

Boxshall G.A., Evstigneeva T.D. The evolution of species flocks of copepods in Lake Baikal: a
preliminary analysis. // Arch. Hydrobiol. / Beih. Ergebn. Limnol.; 1994; 44: 235-245.

Boxshall G.A., Evstigneeva T.D., Clark P.F. A new interstitial cyclopoid copepod from a sandy
beach on the western shore of Lake Baikal, Siberia. // Hydrobiologia; 1993; 268: 99-107.

A new species of cyclopoid copepod, Diacyclops biceri sp. nov., is described from Lake Baikal. It
was found in the interstitial water of a sandy beach at Buchta Peschanaya on the western shore
of the central basin of Baikal. The new species is unique in possessing 2-segmented endopods in
swimming legs 3 and 4. Swimming legs 2 to 4 have 3-segmented exopods. The slender body
form, the lack of the antennal exopodal seta, and the presence of a secondary ' pseudosomite'
anterior to the genital double somite of the adult female are interpreted as adaptations to the
interstitial habitat. The harpacticoid Epactophanes richardi Mrazek was found in the same
interstitial habitat as D. biceri.

Boyle J.F., Mackay A.W., Rose N.L., Flower R.J., Appleby P.G. Sediment heavy metal record in
Lake Baikal: natural and anthropogenic sources. // J. Paleolimnol.; 1998; 20: 135-150.

Bradbury P. Holocene and Pleistocene limnologic environments at Lake Baikal, Siberia. // Eos
Trans. AGU: Fall Meeting / Suppl.; 1992; 73(43).

Bradbury P., Bezrukova E.V., Chernyaeva G.P., Colman S.M., Khursevich G., King J.W.,
Likhoshway Ye.V. A synthesis of post-glacial diatom records from Lake Baikal. // J. Paleolimnol.;
1994; 10: 213-252.

The biostratigraphy of fossil diatoms contributes important chronologic, paleolimnologic, and
paleoclimatic information from Lake Baikal in southeastern Siberia. Diatoms are the dominant and
best preserved microfossils in the sediments, and distinctive assemblages and species provide
inter-core correlations throughout the basin at millennial to centennial scales, in both high and low



sedimentation-rate environments. Distributions of unique species, once dated by radiocarbon,
allow diatoms to be used as dating tools for the Holocene history of the lake. Diatom, pollen, and
organic geochemical records from site 305, at the foot of the Selenga Delta, provide a history of
paleolimnologic and paleoclimatic changes from the late glacial (15 ka) through the Holocene.
Before 14 ka diatoms were very rare, probably because excessive turbidity from glacial meltwater
entering the lake impeded productivity. Between 14 and 12 ka, lake productivity increased,
perhaps as strong winds promoted deep mixing and nutrient regeneration. Pollen evidence
suggests a cold shrub - steppe landscape dominated the central Baikal depression at this time. As
summer insolation increased, conifers replaced steppe taxa, but diatom productivity declined
between 11 and 9 ka perhaps as a result of increased summer turbidity resulting from violent
storm runoff entering the lake via short, steep drainages. After 8 ka, drier, but more continental
climates prevailed, and the modern diatom flora of Lake Baikal came to prominence. On
Academician Ridge, a site of slow sedimentation rates, Holocene diatom assemblages at the top
of 10-m cores reappear at deeper levels suggesting that such cores record at least two previous
interglacial (or interstadial?) periods. Nevertheless, distinctive species that developed prior to the
last glacial period indicate that the dynamics of nutrient cycling in Baikal and the responsible
regional climatic environments were not entirely analogous to Holocene conditions. During glacial
periods, the deep basin sediments of Lake Baikal are dominated by rapidly deposited clastics
entering from large rivers with possibly glaciated headwaters. On the sublacustrine Academician
Ridge (depth= 300 m), however, detailed analysis of the diatom biostratigraphy indicates that
diastems (hiatuses of minor duration) and (or) highly variable rates of accumulation complicate
paleolimnologic and paleoclimatic reconstructions from these records.

Bronte C.R., Fleischer G.W., Maistrenko S.G., Pronin N.M. Stock structure of Lake Baikal omul as
determined by whole-body morphology. // J. Fish Biol.; 1999; 54: 787-798.

In Lake Baikal, three morphotypes of omul Coregonus autumnalis migratorius are recognized; the
littoral, pelagic, and deep-water forms. Morphotype assignment is difficult, and similar to that
encountered in pelagic and deep-water coregonines in the Laurentian Great Lakes. Principal
component analysis revealed separation of all three morphotypes based on caudal peduncle
length and depth, length and depth of the body between the dorsal and anal fin, and distance
between the pectoral and the pelvic fins. Strong negative loadings were associated with head
measurements. Omul of the same morphotype captured at different locations were classified to
location of capture using step-wise discriminant function analysis. Jackknife correct classifications
ranged from 43 to 78 % for littoral omul from five locations, and 45 -86 % for pelagic omul from
four locations. Patterns of location misclassification of littoral omul suggested that the sub-
population structure, hence stock affinity, may be influenced by movements and intermixing of
individuals among areas that are joined bathymetrically. Pelagic omul were more distinguishable
by site and may support a previous hypothesis of a spawning-based rather than a foraging-based
sub-population structure. Omul morphotypes may reflect adaptations to both ecological and local
environmental conditions, and may have a genetic basis.

Brzuzan P., Yakhnenko V.M., Mamontov A.M., Markowska A. Mitochondrial DNA variation among
populations of Coregonus lavaretus from Baikal Lake as revealed by restriction analysis. // VI
International Symposium on Biology and Management of Coregonid Fishes: Abstracts; September
23-26, 1996; Konstanz, Germany; 1996: 44.

Brzuzan P., Yakhnenko V.M., Mamontov A.M., Markowska A., Trofimova |. Mitochondrial DNA
variation in whitefish Coregonus lavaretus from Lake Baikal as revealed by restriction analysis. //
Arch. Hydrobiol. / Spec. Issues Advanc. Limnol; 1998; 50: 357-362.

Analysis of mitochondrial DNA from 21 females of whitefish (Coregonus lavaretus) inhabiting Lake
Baikal, Russia, was conducted using restriction endonucleases. Eight restriction enzymes
employed in the study produced a total of 30 fragments. Two enzymes (Bgl | and Nco |) produced
variant fragment patterns which allowed identification of 3 mitochondrial genotypes. MiDNA
diversity was low as revealed by estimates of pairwise nucleotide sequence divergence, p [mean
= 0.84% + 0.67 (SD)], nucleon diversity, h = 0.40, and nucleotide diversity index, n = 0.071 %.



Population bottlenecks associated with Pleistocene glaciation events are suggested to have
reduced the mtDNA genetic variability in Coregonus lavaretus in Lake Baikal.

Bulnayev A.l. Neutron Activation Analysis Investigation of the Composition and Geochemical
Peculiarities of Lake Baikal Bottom Sediments. // Analyst; 1995; 120(5): 1445-1452.
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Two box cores of near surface sediments were obtained from Lake Baikal in Southeastern
Siberia, Russia. The cores were taken from the northern and southern basins of the lake during a
joint American - Russian research expedition in the summer of 1994. The cores were analyzed for
210 Pb, 137 Cs and total organic carbon (TOC). Organic carbon is an indicator of photosynthetic
production by phytoplankton, taking place primarily in the euphotic zone of the water column.
Accumulation rates of TOC may be used as indicators of paleo-productivity when sedimentation
rates are determined using the 210 Pb dating method and combined with both the density of
sediment and organic carbon content. Accordingly, the lake is characterized by changes in
accumulations of TOC, which may be linked to rates of sedimentation. Accumulations of TOC and
sedimentation rates were higher in the southern basin site than in the northern basin site. The
southern station core was taken from an area in close proximity to the Selenga River delta, which
carries 50% of the water input to Lake Baikal. Productivity should thus be higher in this region due
to the high nutrient input and sediment accumulation higher due to influx of riverine sediment
input. Traces of 137 Cs (an anthropogenic product) were found in both cores. However, activities
of 137 Cs were significantly higher in the southern basim, likely due to the input of the Selenga
River in the southern region, which extends to a region in Mongolia in close proximity to the area
of the Chinese atomic-bomb atmospheric testing of the 1970s. Application of a quantitative
inverse model to the 210 Pb profiles yielded the following results: (l) station 12, near the Selenga
Delta, had an accumulation rate of about 0.38 cm/y in 1957 but this rate was halved by 1980 to
about 0.22 cm/y and has been roughly steady since that time; 137 Cs values are consistent with
the age-to-depth determination from 210 Pb for station 12; (ii) since about 1960, station 5A in the
northern basin had an accumulation rate lower by factor 2 - 4 than that of the station near the
Selenga Delta; the 137 Cs values are consistent with the 210 Pb age-to-depth determination for
station 5A; (iii) the 137 Cs activities for station 12 systematically increase with time towards the
present day and are about a factor 6 - 10 higher than 137 Cs activities recorded for station 5A,
which do not show a corresponding systematic increase with time.

Carter S.J., Colman S.M. Biogenic silica in Lake Baikal sediments: Results from 1990-1992
American cores. // J. Great Lakes Res.; 1994; 20: 751-760.

The Lake Baikal Paleoclimate Project is a joint Russian-American program established to study
the paleoclimate of Central Asia. During three summer field seasons, duplicate Russian and
American cores were taken at a number of sites in different sedimentary environments in the
lake. Eight cores returned to the U.S. were quantitatively analyzed for biogenic silica using a
single-step 5-hour alkaline leach, followed by dissolved silicon analysis by inductively-coupled-
plasma atomic-emission spectroscopy. Sediments of Holocene age in these cores have biogenic
silica maxima that range from about 15 to 80 percent. An underlying zone in each core with low
biogenic-silica concentrations (0 to 5 percent) dates from the last glacial maximum. The transition
from the last glaciation to the present interglaciation, recorded by biogenic silica, began about
13,000 years ago. Biogenic silica profiles from these cores appear to be a good measure of past
diatom productivity and a useful basis for paleoclimatic interpretations. INDEX WORDS: Lake
Baikal, silica, sediments, paleoclimate.

Ceramicola S., De Batist M., Khlystov O., Mats V.D., Grachev M. Sedimentary environments on
Akademichesky Ridge (Lake Baikal) from seismic stratigraphy. // Int. Conf. organized at the
occasion of the end of INTAS Project 134 "Active Tectonic Continental Basins: interaction between
structural and sedimentary processes": Abstracts; April 30 - May 2, 1998. Gent, Belgium; 1998:
107.

Ceramicola S., Khlystov O., De Batist M., Grachev M., Klerkx J. Akademichesky Ridge 1995-'98:
seismic and coring and expedition report. // International Project on Paleolimnology and Late
Cenozoic Climate / IPPCE Newsletter; 1999; 12: 104-114.

An extensive data set consisting of more than 1000 km of high- resolution single channel seismic
reflection profiles and a total 32 piston, gravity and box cores was acquired during three
successive campaigns on Akademichesky Ridge (Lake Baikal) over the time interval 1995-98.
The three investigations were carried out by the Renard Centre of Marine Geology (Belgium)



jointly with the Russian Limnological Institute and the Royal Museum of Central Africa (Belgium)
in the framework of the EC INTAS Programme and the joint Russian-Belgian CASIMIR
(Comparative Analysis of Sediment Infill Mechanism in Rift) research project. The purpose of this
research project is to provide new insights into the origin of the strong variability in depositional
processes observed on the Ridge. This variability seems to be strikingly controlled by different -
and possibly interrelated - factors such as, tectonic mechanisms, climate influence and current
interference. The aim of this paper is to combine all the technical information concerning the three
surveys carried out on the Akademichesky Ridge by RCMG over the last four years in one report
and make it available to the scientific community involved in Lake Baikal studies. For this purpose
all seismic track maps, core locations and a few examples of the quality of the seismic signal
retrieved are herein included.

Ceramicola S., Khlystov O., Klerkx J., Vanhauwaert P., De Batist M., Grachev M. First results of
the 1996 seismic and coring expedition on Akademichesky Ridge, Lake Baikal, Siberia. //
European Union of Geosciences |IX Meeting; 23-27 March, 1997; Strasbourg - France. Terra
Nova; 1997; Abstract Supplement No 1, 9: 630.

Ceramicola S., Khlystov O., Grachev M., De Batist M., Henriet J.-P. Tectonic evolution and
depositional processes in Akademichesky Ridge, Lake Baikal (Siberia) from high resolution
reflection seismics and drilling/coring data. // 15th Int. Sedimentol. Congress: Abstracts; Universitat
d'Alicante, Spain; 1998: 245-246.

Colman S.M. Water-level changes in Lake Baikal, Siberia: tectonism versus climate. // Geology;
1998; 26(6): 531-534.

Relative changes in the level of Lake Baikal, amounting to hundreds of Quaternary time, are well
documented. Data presented here show that tectonic displacements of the lake outlet or former
shoreline features are entirely sufficient to explain these relative lake-level changes. In contrast,
the morphology and hydrology of the lake make its level hydrologically insensitive to climate
change. Available evidence indicates that, throughout the past several hundred thousand years,
Lake Baikal was a dilute, through- flowing lake controlled by the level of its outlet. On the basis of
geologic data alone, climatic effects on lake level, whatever their magnitude, are difficult to
separate from those caused by active rift tectonism. However, consideration of(1) the hydrologic
budget of the lake and (2) the configuration of the outlet suggests that potential lake-level
fluctuations due solely to climate change were less than about 2 m.

Colman S.M., Carter S.J., Peck J.A., King J.W., Karabanov E.B., Williams D.F. The last 250 000
years of continental climate and diatom productivity at Lake Baikal, Siberia [submitted for
publication]. // GSA Meetings: abstract; New Orleans; 1995.

Colman S.M., Jones G.A., Rubin M., King J.W., Peck J.A., Orem W.H. AMS radiocarbon analyses
from Lake Baikal, Siberia: challenges for dating sediments from a large, oligotrophic lake. //
Quaternary Science Reviews (Quaternary Geochronology); 1996; 15: 669-684.

A suite of 146 new accelerator-mass spectrometer (AMS) radiocarbon ages provides the first
reliable chronology for late Quaternary sediments in Lake Baikal. In this large, highly oligotrophic
lake, biogenic and authigenic carbonate are absent, and plant macrofossils are extremely rare.
Total organic carbon is therefore the primary material available for dating. Several problems are
associated with the TOC ages. One is the mixture of carbon sources in TOC, not all of which are
syndepositional in age. This problem manifests itself in apparent ages for the sediment surface
that are greater than zero. However, because most of the organic carbon in Lake Baikal
sediments is algal (autochthonous) in origin, this effect is limited to about 1000+-500 years, which
can be corrected, at least for young deposits. The other major problem with dating Lake Baikal
sediments is the very low carbon contents of glacial-age deposits, which makes them extremely
susceptible to contamination with modern carbon. This problem can be minimized by careful
sampling and handling procedures. The ages show almost an order of magnitude difference in
sediment- accumulation rates among different sedimentary environments in Lake Baikal, from



about 0.04 mm/year on isolated banks such as Academician Ridge, to nearly 0.3 mm/year in the
turbidite depositional areas beneath the deep basin floors, such as the Central Basin. The new
AMS ages clearly indicate that the dramatic increase in diatom productivity in the lake, as
evidenced by increases in biogenic silica and organic carbon, began about 13 ka, in contrast to
previous estimates of 7 ka for the age of this transition. Holocene net sedimentation rates may be
less than, equal to, or greater than those in the late Pleistocene, depending on the site. This
variability reflects the balance between variable terrigenous sedimentation and increased
biogenic sedimentation during interglaciations. The ages reported here, and the temporal and
spatial variation in sedimentation rates that they imply, provide opportunities for
paleoenvironmental reconstructions at different time scales and resolutions.

Colman S.M., Karabanov E.B., Williams D.F., Hearn P.P., Jr., King J.W., Orem W.H., Bradbury
J.P., Shanks W.CL.III, Jones G.A., Carter S.W. Lake Baikal paleoclimate project, South-Eastern
Siberia: initial dating and paleoenvironmental results. // International Project on Paleolimnology
and Late Cenozoic Climate / IPPCCE Newsletter; 1992; 6: 30-39.

Colman S.M., Karabanov E.B., Badardinov A.A. Preliminary results of high resolution seismic-
reflection surveys of Lake Baikal, Siberia. // Eos Trans. AGU: Spring Meeting; 1991; 72(17.V42C-
3.1400h): 306.

Colman S.M., Nichols D.R., Badardinov A.A., Foster D.S., O'Toole J.K., Parolski K.E. High-
resolution seismic-reflection surveys of Lake Baikal, Siberia 1990-1992: methods and examples. //
International Project on Paleolimnology and Late Cenozoic Climate / IPPCCE Newsletter; 1993; 7:
43-48.

Colman S.M., Orem W.H., Kuptsov V.M., Jones G.A. Radiocarbon ages from Lake Baikal, Siberia,
and their relation to sources and residence times of organic carbon. // Eos Trans. AGU: Fall
Meeting / Suppl.; 1992; 73(43).

Colman S.M., Peck J.A., Hatton J., Karabanov E.B., King J.W. Biogenic silica records from the
BDP93 drill site and adjacent areas of the Selenga Delta, Lake Baikal, Siberia. // J. Paleolimnol.;
1999; 21: 9-17.

Biogenic silica of sediments on the Selenga Delta and Buguldeika saddle in Lake Baikal show
distinct fluctuations that reflect changes in diatom productivity, and ultimately, climate. The
pattern of the upper 50 m of the section, dating from about 334 ka, is similar to that of the marine
oxygen-isotope record, increasingly so as the younger sediments become progressively finer
grained and less locally derived with time. The last two interglaciations are marked by biogenic
silica abundances similar to those of the Holocene. The equivalent of marine oxygen-isotope
stage 3 is distinctly intermediate in character between full glacial and full interglacial biogenic
silica values. Following near-zero values during the last glacial maximum, biogenic silica began to
increase at about 13 ka. The rise in biogenic silica to Holocene values was interrupted by an
abrupt decrease during Younger Dryas time, about 11 to 10 14 ka.

Colman S.M., Peck J.A., Karabanov E.B., Carter S.J., Bradbury J.P., King J.W., Williams D.F.
Continental climate response to orbital forcing from biogenic silica record in Lake Baikal, Siberia. //
Nature; 1995; 378: 769-771.

Changes in insolation caused by periodic changes in the Earth's orbital parameters provide the
primary forcing for global ice ages. But it is not clear to what extent the climates in continental
interiors are controlled directly by regional variations in insolation and to what extent they are
driven instead by the highly nonlinear response of the oceans and ice sheets. Here we investigate
this question using the record of biogenic silica in Lake Baikal as a proxy for climate change in
this high-latitude mid-continental region. We find a good correlation between this record and that
of marine oxygen isotopes. Over the past 250 kyr the Baikal record exhibits both a strongly
nonlinear component (manifested in a 100-kyr periodicity) and weaker direct-insolation
components (manifested in the 41-kyr (obliquity) and 23- and 19-kyr (precession) orbital cycles).



These results show that even though extreme continental climates such as this are influenced
directly by insolation variations, they are dominated by the nonlinear rhythm of the oceans and
ice sheets.

Crane K., Hecker B., Golubev V. Heat flow and hydrothermal vent in Lake Baikal, U.S.S.R. // Eos
Trans. AGU; 1991; 72(52): 585, 588-589.

Crane K., Hecker B., Golubev V. Hydrothermal vents in Lake Baikal. // Nature; 1991; 350: 281.

Sir - Our discovery in mid-1990, in conjunction with a team from the National Geographical
Society, of hydrothermal vents in Lake Baikal, confirms heat-flow and water-column temperature
anomalies previously reported. The vents were found at a depth of 440 m on the sediment floor of
Frolikha Bay (in the northeastern corner of Lake Baikal), at the foot of an east-west trending fault.
Investigations were conducted from on board a ship fitted with two global positioning satellite
receivers for navigation, with an accuracy of better than 100 m, 3.5 and 12 kHz echo sounders, a
deep-towed camera and a CTD (conductivity, temperature, depth sensor). Photographs from the
area around the vents reveal that the centre of the vent field is covered by a near-continuous
bacterial mat, consisting of long, thick white strands in a matrix of translucent whitish material.
Temperatures of the sediment beneath the bacterial mat were greater than 16 C, compared to an
ambient temperature of 3.47 C. The most obvious large organism in the region is a white
sponge encrusting small cobbles at the periphery of the vent field. Coiled gastropods and whitish
translucent amphipods are found among the sponges and on the sediment at the edge of the
bacterial mat. Whether this 'vent' community consists of vent-specific taxa or is merely a dense
concentration of background lake fauna is not known. However, no similar concentrations of
organisms, or sponges with the same growth form, are seen in areas removed from the vent field
(approximately 85% of the photographs). Patches of dark grey sediment and patches of sediment
pock-marked by thousands of small holes (burrows?) are also seen at the edge of the vent field.
The fauna of Lake Baikal is unique in its high degree of endemism and in the number of species
that have affinities to saltwater forms, suggesting that the lake may have been connected to the
oceans. How the taxa inhabiting the Lake Baikal hydrothermal vents fit into the biogeographical
arena of vent communities needs more detailed investigation, but promises to provide interesting
clues to the evolutionary history of these intriguing communities, as well as of Lake Baikal itself.
Unlike hydrothermal venting along the mid-ocean-ridge system, which occurs primarily along or
near the axis of spreading, the hydrothermal vents in Lake Baikal occur along a flanking fault
zone more than 18 km from the axis of the rift valley floor. This relationship between flanking
faults and high heat flow is consistent with geothermal surveys in the central part of the
tectonically similar East African Rift. The difference in setting between oceanic vents and
continental-rift vents is thought to be a response to the different quantities of magma beneath.
Along, most mid-ocean ridges, where magma is plentiful and located primarily along the axis of
spreading, axial fissures and faults act as central conduits for water entrances and exits (K.C.F.
Aikman, D. Altman & J. Perlin, manuscript submitted). Under the continental rift, however, magma
is scarce and the young rift is dominated by tectonic activity, for example, deeply incised, flanking
faults. Magma bodies, are either at great depth or nonexistent. Therefore meteoric water that
enters flanking faults sinks to great depth, is heated by an enhanced geothermal gradient and
then erupts back onto the surface along the same system, ot faults by which it entered the
subterranean world. This fault-controlled hydrothermal exchange may have a substantial effect on
the chemistry and the stability of the Lake Baikal water column. The tectonic setting of
hydrothermal vents in Lake Baikal may provide clues to its degree of evolution as a continental
rift. Lake Baikal and its associated rift contain biological and geological evidence linking the lake's
origin to the birth of an infant ocean. The degree to which Baikal has evolved from a purely
continental arena into its transition between a lake and a sea can only be deciphered by additional
exploration.
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Lipid and phospholipid compositions of an endemic deep-water freshwater gammarid, belonging
to the subphylum Crustacea, Acanthogammarus grewingkii was studied. Content of alkenylacyl,
alkylacyl and diacyl forms in the main phospholipid classes (phosphatidylethanolamine and
phosphatydilcholine) were established using reaction micro-thin-layer chromatography. The fatty



acids compositions of total lipids, neutral, glyco- and phospholipid fractions were investigated by
capillary gas chromatography-mass spectrometry. Seventy-nine fatty acids were identified: 26
saturated (iso-, anteiso- and cyclo-), 26 monoenoic, 7 dienoic, 14 trienoic and 16 tetra-, penta-
and hexaenoic. A number of demospongic fatty acids, such as 5,9-25:2, 5,9,19-26:3, 5,9,17-26:3,
5,9,23-28:3 and 5,9,21-28:3 acids, were found.
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1. Lipid and phospholipid compositions of endemic freshwater molluscs belonging to the class
Gastropoda, Baicalia oviformus and Benedictia baicalensis, were studied. 2. The fatty acids
composition of total lipids, neutral, glyco- and phospholipid fraction was investigated by capillary
gas chromatography - mass spectrometry. 3. Ninety-five fatty acids were identified: 23 saturated
(both iso- and anteiso-), 28 monoenoic, 14 dienoic and 30 polyenoic. 4. High percentage of the
two main acids, 18:4 and 18:4(n-3) in phospholipid and glycolipid fractions were identified. 5. A
number of unusual polyunsaturated fatty acids, such as 19:4, 18:5(n- 3), 24:4(n-6), 24:5(n-0),
24:6(n-3), and furanoid acids, were found.

Dembitsky V.M., Rezanka T., Kashin A.G. Comparative study of the endemic freshwater fauna of
Lake Baikal - Il. Unusual lipid composition of two sponge species Baicalospongia bacillifera and
Baicalospongia intermedia (family Lubomirskiidae, class Demospongiae). // Comp. Biochem.
Physiol.; 1993; 106B(4): 825-831.

1. Lipid and phospholipid compositions of endemic freshwater sponges, belonging to the Family
Lubomirskiidae, Class Demospongiae Baicalospongia bacillifera and Baicalospongia intermedia
were studied. 2. The fatty acids of total lipids, neutral, glyco- and phospholipid fractions were
investigated by capillary gas chromatography-mass spectrometry. 3. One hundred and eighty-five
fatty acids were identified: 46 saturated (both iso-, anteiso-, branched, cyclic), 55 monoenoic, 37
dienoic, 25 trienoic and 22 polyenoic. 4. A number of unusual fatty acids, such as br7 -12-17:1,
br9 -6-17:1, c¢-19-26:0, and very-long-chain polyunsaturated 6,9,12,15,18,21-24:6, 15,18,21,24-
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Lubomirskia baicalensis and the sponge's gammarid parasite Brandtia (Spinacanthus) parasitica
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dienoic, 25 trienoic and 22 tetra-, penta- and hexaenoic. The freshwater sponges, belonging to
the family Lubomirskiidae, were shown to contain unusual long-chain fatty acids: anteiso-5, 9-
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We expected that the enlarged area of zygomatic arch, one of some skull characters adapted for
enlarged eye, has an influence on form and function of muscles of mastication in the Baikal seal
(Phoca sibirica). So, in this species, the Mm. masseter, temporalis, pterygoidei, digastricus were
observed in the macroscopic level. The skull characters related to these muscles were also
compared between the Baikal seal and a close-related species, the ringed seal (Phoca hispida).
The Mm. masseter and temporalis were well- developed using the enlarged attachment area of
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& Meyer and C. minuta (Skvortzow) Antipova are confirmed and additional morphological
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Neutron Activation Analysis (NAA) and Synchrotron Radiation X-Ray Fluorescent Analysis
(SRXRFA) were used to measure the content of uranium and a few other trace elements in
samples of bottom sediments of Lake Baikal separated into biogenic (diatom algae frustules) and
clastic components by an aerodynamic method. Uranium is rejected, rather than accumulated by
diatom algae frustules.
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X - ray fluorescent analysis with synchrotron radiation (SRXFA) and neutron activation analysis
(NAA) were used to study the distribution of elements in sediments of Lake Baikal over the time
interval of Brunhes Epoch (0-780 kyr BP). The concentrations of some elements and their ratio
respond to changes of the climate. Sr/Ba, Sr/Rb, Sr/Cs, Sr/Fe, Sr/Ti, U/Th, Zn/Nb, Mo, Eu, Y, Yb
positively correlate with the content of biogenic silica (BiSi) which is high at intervals belonging to
interglacials and small at those belonging to glacials. On the contrary Ba, Rb, Cs, Th, La, Ce, Nd,
La (Ce)/Yb(Y.Zr) negatively correlate with BiSi. These two series of geochemical signals, along
with BiSi, reflect oscillations of the climate between glacials and interglacials. Spectral analysis of
the records revealed that are modulated by orbital forcing. This proves that the climates of East
Siberia depend on orbital forcing to the similar extent, as does the global climate. Comparison of
the climate records found in the sediments of Lake Baikal with the pattern of orbital parameters
made it possible to estimate the mean rates of sediment accumulation over different time
intervals and to reline the age-depth model.
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Golubev V.A., Klerkx J., Kipfer R. Heat flow, hydrothermal vents and static stability of discharging
thermal water in Lake Baikal (South - Eastern Siberia). // Bull. Cent. Rech. Prod. EIf Aquitaine;
1993; 17(1): 53-66.

Lake Baikal is located in the tectonically active Baikal rift depression. The average heat flow,
based on nearly 600 measurements which were mainly obtained by using a non-autonomous
cable thermoprobe, is 71- 21 mW/m2. The heat flow is not randomly distributed over the basin: in
the southern and middle basins, the positive heat flow anomalies are located near the eastern
shore of the lake and are supposed to be connected with border faults; in the northern basin, the
heat flow is fairly low and poorly variable along the lake axis. Heat flow maxima occur at
intersections between the regional border fault and transverse faults. These high heat flow
anomalies, reaching up to 8.6 W/m2, are related to hydrothermal discharge. Two sites of high
heat flow - Frolikha Bay and Kukui Canyon - have been investigated in detail. The Frolikha Bay
heat flow anomaly is associated with hydrothermal discharge along the slope of the basin
resulting in temperature anomalies of the near-bottom water. Chemical evidence shows that the
feeding zones of hydrotherms are located on the ridges bordering the lake, the meteoretic water
permeating the basement rocks down towards the rift basin, where it discharges along the
subwater slope. CTD-profiling in the Frolikha Bay area shows that the hydrotherm which is
characterized by anomalous temperature and salinity, constitutes a dense layer which remains at
the bottom of the water column and flows towards the deeper parts of the basin. Based on the
observed increase in temperature and in mineralisation of the near-bottom water in Frolikha Bay,
theoretical considerations confirm that the observed dense layer is able to flow down the slope to
reach the deepest part of the northern basin up to depths of 700 meters. Not all the hydrotherms
discharging along the slopes of the basin may have a sufficient excess in mineralisation to reach
the bottom: some of them may, after flowing down part of the slope, constitute a wedge-like layer
of hot and mineralised water. Others, discharging at great depth, will move upwards until their
density equals that of the ambient water. The influence on the density of hydrotherms by mixing
with ambient water is also evaluated. As a consequence of mixing with the lake water, the density
of hydrotherms increases, which facilitates stagnation at the bottom or offers an additional
possibility of flowing downslope towards greater depths. Key words: Heat flow, Thermal waters,
Vents (Hydrothermal vents), Stability (Static stability), Fresh water, Rift zones, Lake Baikal, Baikal
rift zone, Siberia.
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Wager R.E. ed. Helsinki, Finland; 1996: 597-600.

Study was made on the pollution of the surface aerosol of the southern coast of Baikal with
polynuclear aromatic hydrocarbons (PAH) in the areas with potential sources. Twelve individual
PAHs were determined from the list of compounds recommended for the analysis for evaluating
the risk both for the environment and for people. The level of their concentration is maximum in
wintertime, pollution is mainly of local nature. Keywords -polynuclear aromatic hydrocarbons,
HPLC, pollution, surface aerosol, southern cost of lake Baikal.
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Grachev M., Fialkov V., Nakamura T., Ohta T., Kawai T. Extant fauna of ancient carbon. // Nature;
1995; 374(6518): 123-124.

We - SIR have found that organisms of the rich, freshwater biological community involving
sponges, flatworms and other benthic species near a thermal vent at the bottom of Lake Baikal
are built of ancient carbon lacking 14C. The vent occurs at a depth of 420 m in Frolikha Bay
(55031' N, 109046' E)1.2. It was found earlier that the carbon of its benthic organisms was
produced by methanogenic bacteria, as revealed by the very small values of @ 13 C ( - 60 to -
72%.). However, the age of this carbon was not known. Using a Tandetron accelerator mass-
spectrometer, we measured the contents of 14C in carbon of two Bdellocephala flatworms and a
sponge collected on a bacterial mat of Frolikha vent, and found them to be equal to 0.43, 0.34 and
0.28 of that typical of modern organic matter, corresponding to apparent radiocarbon ages of
6,860 +- 260, 8,740 +- 80, and 10,200 +- 220 years before present (BP), respectively. Hence,
about 60-70 % of the carbon of the near-vent organisms has originated from ancient methane,
rather than from modern atmospheric CO2 due to photosynthesis or methanogenesis. The source



of ancient carbon was also not limestone, as is sometimes the case in freshwater systems, since
the uppermost layer of Baikal sediments is known to have an apparent radiocarbon age of less
than 1,000 years BP at many locations (see ref. 3 and T. N. et al., unpublished data). Frolikha
vent arises from meteoric water seeping through Baikal sediments that are known to contain high
concentrations of methane; gas hydrates are ubiquitous under the floor of the lake, as shown by
seismic profiling. The small dependence of the near-vent community on photosynthesis suggests
that vents of this kind could have been important in the nascence of the unique faunistic complex
of Lake Baikal consisting of 1,500 endemic species: vents could have many times served as
refuges under unfavourable climates, and sources of species radiation under more favourable
ones during the 20-million-year-long history of the lake. Communities of organisms built of ancient
carbon are not uncommon in a marine ecosystem, but this is the first time they have been found
in a freshwater ecosystem.

Grachev M.A., Kumarev V.P., Mamaev L.V., Zorin V.L., Baranova L.V., Denikina N.N., Belikov S.I.,
Petrov E.A., Kolesnik V.S., Kolesnik R.S., Dorofeev V.M., Beim A.M., Kudelin V.N., Nagieva F.G.,
Sidorov V.N. Distemper virus in Baikal seals. // Nature; 1989; 338: 209.

SIR-An acute disease of Lake Baikal seals (Phoca sibirica) attributable to morbillivirus infection
became evident in the autumn of 1987 when weakened seals crawled onto the lake's icy shores
and died. Many of them had paralysed hind extremities and ophthalmitis. No similar event is
known from records going back to the 1930s. By October 1988, several thousand of the 80,000-
100,000 seals in Lake Baikal had died. In December 1987, during an expedition to Ushkani Island
on the border between middle and northern Baikal, one of us (V.S.K.) noticed that three of the five
dogs that lived there and had close contact with seals had died with typical symptoms of canine
distemper virus (CDV) infection. In the same month, we observed signs of a similar disease in a 6-
year-old female seal (code PB-6). Two days after capture the animal seemed to have recovered
but after a further 3 days it again showed symptoms of acute disease - diarrhoea, ophthalmitis and
convulsions of the hind flippers. It died 10 days after capture. Rectal temperature varied between
34 o C on days 1 and 10, and 24 o C on days 5-7. No severe pathology of internal organs was
observed but cytological investigations of bladder epithelium showed intracytoplasmic eosinophilic
inclusion bodies characteristics of canine distemper. Inclusions were also found in cells of liver,
kidneys, spleen, lungs and in neurons of the brain and spinal cord. When the sera of eight dead
seals were studied, six gave weakly positive indirect haemagglutination reactions (titres of 1:10 to
1:80) with measles antigen, which is a close relative of CDV; all sera neutralized the cytopathic
effect of CDV vaccine strain EPM with titres from 1:8 to 1:64. To prove the presence of a CDV -
like virus in seal tissues, we have recently used the technique of oligonucleotide probing. On the
basis of the known sequences of CDV RNA we synthesized 14 - 40 deoxyoligonucleotide probes
complementary to either virion RNA, or to the corresponding messenger RNA. The probes were
designed to detect sequences that are either common to CDV and measles virus (probes 1-7, for
gene N sequences, and probes 14-19 for gene P sequences), or sequences that differ between
the two viruses (probes 8-13 for the gene N sequences that differ most). The precise sequences
probed are shown in a in the figure. Probing revealed both virion and mRNA sequences in seal
PB-6. These data suggest that CDV or a close relative was not only present but biologically active,
inducing synthesis of its mMRNA. These results and the preliminary immunological data were
discussed at a conference held in Irkutsk in February 1988. In June 1988, several hundred
samples of blood and tissues of Lake Baikal seals were obtained during the spring cull. Of 83
spleen samples subjected to oligonucleotide probing, 8% gave a strong positive signal for CDV
RNA and there was a total of 55% positive samples. The 45% negative samples confirmed that the
assay is selective (b in the figure). Along with CDV-neutralization tests, we also performed both
radioimmunometric assays, using CDV vaccine absorbed on nitrocellulose and rabbit anti-seal IgG
labelled with 125 |, and enzyme-linked immunosorbent assays (ELISA), using a monolayer of Vero
cells infected with CDV il plastic wells and protein A conjugated with peroxidase. A large
proportion of animals tested contained antibodies against CDV in their blood. In the neutralization
assay, 55% of the sera had titres between 1:16 and 1:64; 50% were positive in the
radioimmunometric assay; 89% were positive by ELISA, with titres from 1:16 to 1:1,280. These
date indicated that the whole population of Lake Baikal seals had been in contact with the virus,



suggesting that the survivors should be immune to further infections. The lack of any unusual
mortality of seals in the autumn or winter of 1988 confirms that immunity is now established. We
mentioned CDV as the cause of the Baikal seal disease in September 1988 when, first from
newspapers, and then from Dr A. Osterhaus, we learned that CDV or a closely related virus was
also believed to have caused the disease of seals in Western Europe. This has been confirmed by
several techniques. According to nucleic acid hybridization and immunological data the virus in
European seals is not identical to CDV but a distinct seal virus (phocid distemper virus; PDV). Our
data on Baikal seals prove only that they were infected by a morbillivirus closely related to CDV; its
precise relationship to other morbilliviruses will only be established when the seal virus RNA has
been sequenced. The fact that seals in Baikal and in Western Europe have been infected by very
similar or identical, viruses poses new questions concerning the origin and spread of the seal
virus. During a very recent visit, Dr A. Osterhaus brought us sera of European seals, some of
which contained antibodies (with titres up to 1:1,080) to CDV in our ELISA. These data and those
reported below by Osterhaus et al. strongly suggest that the Baikal and European seals have been
infected by the same virus, or one that is closely related.
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Sideleva V.G., Zubin A.A., Kharchenko V.V. Comparative study of two protein-coding regions of
mitochondrial DNA from three endemic sculpins (Cottoidei) of Lake Baikal. // J. Mol. Evol.; 1992;
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Lake Baikal, one of the oldest lakes of the world, harbors rich and unique flora and fauna.
Sculpins (cottoid fishes) represent animal groups with remarkable adaptive radiation in this lake.
Elucidation of the process and mechanism of adaptive radiation is one of the most important
subjects in evolutionary biology. A reliable phylogenetic flamework is essential for any



evolutionary or comparative studies. In this study, a 1188-base-pair segment of the mitochondrial
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Sediments from three cores obtained from distinct depositional environments in Lake Baikal,
Siberia were analyzed for organic carbon, total nitrogen and lignin phenol concentration and
composition. Results were used to examine changes in paleoenvironmental conditions during
climatic cycles of the late Quaternary (< 125 ka). Average organic carbon, and total nitrogen
concentrations, atomic C/N ratios and organic carbon accumulation rates were significantly higher
in the Holocene compared with the late Pleistocene, reflecting overall warmer temperatures and
increased runoff during the Holocene. A Holocene maximum in organic carbon was observed at
about 6 ka, and may represent the warmest/wettest period of the Holocene. At one site
(Academician Ridge) pronounced late Pleistocene maxima in organic carbon and biogenic silica
were observed at about 80-85 ka, probably indicative of an interstadial period with enhanced
aquatic productivity. Total sedimentary lignin phenol contents were generally lower in the late
Pleistocene compared to the Holocene, but with several peaks in concentration during the late
Pleistocene. These late Pleistocene peaks in total sedimentary lignin content (dated at about 80,



50 and 30 ka) directly precede or occur during peaks in sedimentary biogenic silica contents.
These periods likely represent relatively warm interstadial times, with increased precipitation
producing the observed increase in terrestrial runoff and aquatic productivity. Lignin phenol ratios
(S/V, C/V and P/V) were used to examine changes in terrestrial vegetation type resulting from
changes in paleoenvironmental conditions during the late Pleistocene. A degree of caution must
be used in the interpretation of these ratios with regard to vegetation sources and
paleoenvironmental conditions, because of potential compositional changes in lignin resulting
from biodegradation. Nevertheless, results show that long glacial periods were characterized by
terrestrial vegetation composed of a mix of non-woody angiosperm vegetation and minor
gymnosperm forest. Shorter interstadial periods are defined by a change to dominant
gymnosperm forest and were observed at about 80, 75, 63, 50 and 30 ka, ranging from about 2-6
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The recent epizootic among harbour seals (Phoca vitulina) in North West Europe was caused by
a morbillivirus (phocid distemper virus PDV related to canine distemper virus (CDV) and
rinderpest virus (RPV) (Kennedy and others 1988. Mahy and others 1988. Osterhaus and others
1988. Osterhaus and Vedder 1988. Osterhaus and others 1989c). It was also shown that a CDV -
like morbillivirus had caused an epizootic of distemper in Lake Baikal seals (Phoca sibiria), one
year before the outbreak took place in North West Europe (Grachev and others 1989. Osterhaus
and others 1989a). Therefore it has been speculated that the virus may have spread from Siberia
to Europe either by terrestrial carnivores or by means of the extensive bird migration between
Siberia and Europe (Osterhaus and others 1989a). Using a selected panel of monoclonal
antibodies (mAbs) generated against the structural proteins of CDV (Orvell and others 1985), the
present authors have antigenically compared a morbillivirus isolate from the Lake Baikal seals
(MbV-B) (Osterhaus and others 1989a) with a PDV isolate from European seals (Osterhaus and
others 1988), CDV, RPV, and measles virus (Table 1). The mAbs were tested in an indirect
immunofluorescence assay (Osterhaus and others 1988) on Vero cells infected with the respective
viruses. As expected (Sheshberadaran and others 1985), only a minority of the mAbs reacted with
measles virus and RPV. All the N- and P-specific mAbs and all except one of the F-specific mAbs
reacted with MbV-B. Also three of the eight H-specific mAbs recognised this virus. PDV was
recognised by five of the nine N-specific, five of the nine P-specific and five of the eight F-specific
mAbs, whereas three of the eight H-specific mAbs reacted with this virus. These data indicate that
the MbV-B isolate is antigenically very similar to CDV and may on the basis of the known antigenic
variation amongst CDV isolates, which is most pronounced in the H protein (Orvell and others
1985), perhaps even be regarded as a genuine CDV isolate. The PDV isolate is antigenically more
distinct from CDV, and PDV should, on the basis of the cross reactivities observed and in line with
previous suggestions (Mahy and others 1988), be regarded as a separate phocid morbillivirus. The
demonstration of three apparently different morbilliviruses in seals, PDV, the CDV-like isolate from
Lake Baikal seals and a morbillivirus which was recently shown to have infected European harbour
seals before the epizootic of 1988 (Osterhaus and others 1989b), indicates that seals may be
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The paper begins from the brief discussion on the term "biodiversity"; author distinguishes
biodiversity in a narrow and broad sences. A short comparative analysis of the taxonomic diversity
of the ancient lakes of the world is given. It is clarified, that with regards to species diversity Lake
Baikal holds a steady first place in the world among the lakes. According to the author, Baikal is
inhabited by 2565 species and 198 subspecies of animals. That is actually 2 times more, than of
its closest "rival" - Lake Tanganyika occupying the second place. Biodiversity of Baikal fauna is
considered within 3 ecological groups - free-living, parasitic and commensal animals. Impressive
diversity of the first group - free-living animals is analyzed on the example of Ciliophora, Spongia,
Plathelminthes ("Turbellaria") and Cottoidei. Brief reviews of the history of investigations, most
probable trends of the evolution and phylogenetic relationships of the mentioned groups and their
main ecological characteristics have been discussed. Except taxonomic diversity, the author
analyzed the state-of-the- art of the cytogenetic diversity, diversity of the nucleic acids and gene
structures, diversity of the principal structural plans of Baikal organisms at the anatomical,
hystological and ultrastructural levels. The main reasons for the evolution of such a unique
taxonomic and ecological diversity of the Lake Baikal fauna and prospects in the future research
are treated.



Timoshkin O.A. Biology of Lake Baikal: 'White spots' and Progress in Research. // Berliner
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Lake Baikal is one of the most intensively investigated lacustrine ecosystems on Earth with more
than 200 years' history of research. About 12000 references on Baikal and Pribaikalye are located
only in the data base of the Limnological Institute SD RAS. It was found that Baikal represents
the most unusual lake ecosystem in many respects. Therefore it has been inscribed in the list of
the World Heritage Natural Properties by UNESCO in 1996. However, Baikal is still full of
enigmas. Its natural history cannot be regarded as perfectly understood. The main aim of the
manuscript is to show how many white spots we do have in our knowledge on biology of the
"pearl of Siberia". The most exciting results of the modern biological investigations and prospects
for the future research are briefly characterized. The author states that the lake is inhabited by
2565 animal and around 1000 plant species and subspecies. 64% of the animals are endemic.
However, this number of fauna species might be doubled in the nearest future. It is shown here
that the scientists still do not have a common viewpoint on the present state of the ecosystem
Lake Baikal, including the degree of anthropogeneous impact and that benthonic communities of
the lake are still very poorly investigated. The landscape-ecological method is proposed to
represent the most prospective for future investigations of benthos ecology and monitoring. Three
types of communities new for Baikal and even for freshwater ecosystems (partly) are briefly
described: the ciliopsammon (specialized interstitial ciliophorans); the freshwater hydrovent and
the cryophilic community. Finally, a review of the hypotheses on the origin of the Baikal fauna is
given. The author analyses the results of the modern investigations, including molecular-biological
data. It has been shown that many Recent faunistic groups, formerly regarded as "classical"
relicts, like cottoid fishes, lubomirskiid sponges, baicaliid gastropods, etc., might be much younger
than the lake proper and have much more closer phylogenetic relationships to the corresponding
groups, recently distributed in Palearctic than it was supposed before. Scientists still do not have
a synthetic theory for the origin of the Baikal fauna, but a set of hypotheses instead. Many
important questions on the biology of Lake Baikal are still beyond our knowledge. The new
synthesis of modem information on the natural history of the lake is highly desirable. The author
is of the opinion that Baikal will play a more and more important role in international science.
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A review of the literature on the world fauna of Lecithoepitheliata and Prolecithophora and
extensive observations by the author on species of the Prorhynchidae, including cosmopolitan
species as well as some endemic to Lake Baikal, and on endemic species of Baicalarctiinae
(Prolecithophora) show that the Prorhynchidae and Gnosonesimidae are properly classified in the
Neoophora. The morphological similarity of the Prorhynchidae and Prolecithophora proves these
taxa are closely related. A hypothesis relating the Lecithoepitheliata Prorhynchidae to primitive
prolecithophorans appears to be the only tenable hypothesis on the phylogeny of
Lecithoepitheliata. The question of whether the Lecithoepitheliata is monophyletic still needs
investigation; more evidence on the phylogeny of the Gnosonesimidae is needed.
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Hypotheses of Diplosiphon relationships are briefly discussed. General characteristics of Baikal
kalyptorhynchian fauna are given in comparison with analogous faunas of other freshwater basins
(including ancient lakes).

Toyoda K., Sawatari H., Haraguchi H., Tokonami M. Chemical compositiom of 323-PC1 core
samples from Lake Baikal, preliminary report. // International Project on Paleolimnology and Late
Cenozoic Climate / IPPCCE Newsletter; 1992; 6: 88-97.

Trofimova I.N., Kuznedelov K.D., Kumarev V.P., Golovin S.Y. Molecular cloning and sequencing of
omul prolactin cDNA. // Molecular Marine Biology and Biotechnology; 1993; 2(1): 41-43.

We constructed a complementary DNA (cDNA) library from Baikal omul (Coregonus autumnalis
migratorius Georgi) pituitary glands. Synthetic oligonucleotide probes corresponding to chum
salmon prolactin (PRL) cDNA were used to select the recombinant plasmids carrying the omul
PRL gene. The larger insert was sequenced and found to encode a polypeptide of 210 amino acid
residues, including a putative signal sequence of 23 amino acids. Nucleotide and predicted amino
acid sequence of omul PRL showed high homology with other salmonid PRLs.

Trounova V.A., Bobrov V.A., Zolotarev K.V., Pampura V.D. Synchrotron radiation X-Ray
fluoresence study of the compositional homogeneity of a sediment core from Lake Baikal. // X-Ray
Spectrometry; 1996; 25: 55-59.

Tsutsui H. Cottoid fishes in Lake Baikal. // Lake Baikal: 2nd Inter. Field Biology Course (IFBC),
DIWPA Ser.2: Reports of Participants. Japan; 1997: 47-53.

Tulokhonov A.K. Principles and Conditions for Implementation of the Sustainable-development
Programmes of the Lake Baikal Region. // NATO ASI Series. Partnership Sub-Series 2.
Environment. Nederlands; 1995; 6: 337-346.



Tulokhonov A.K., Gomboev B.O., Bardakhanova T.B. The Baikal Region Social Ecology Issues. //
NATO ASI Series. Partnership Sub-Series 4. Science and Technology Policy; 1995; 1: 209-214.

Turov M. Inhabitants and economic development of Baikal Siberia in the Holocene (hunting-fishing
cultures). // Int. Conference on Ancient Lakes: their Biological and Cultural Diversities (ICAL'97):
Abstracts; June 21-29,1997. Shiga, Japan; 1997: 189.

Ueshima R. Preliminary studies on genomic structure of mitochondrial DNA of a freshwater
gastropod, Megalovalata. // Report on "Studies on the animal community, phylogeny and
environments in Lake Baikal"; 1994; 132: 112-113.

Note: In Japanese, with English summary.

Vaganov E.A., Buzykin A.Y., Evdokimenko M.D. Forest Resources of the Lake Baikal Region and
Perspectives of Their Industrial Exploitation. // NATO ASI Series. Partnership Sub-Series 2.
Environment. Nederlands; 1995; 6: 211-217.

Vainola R. Kamaltynov R.M. Species diversity and speciation in the endemic amphipods of Lake
Baikal: molecular evidence. // Crustaceana; 1999; 72(8): 945-956.

Vainola R., Kamaltynov R.M. Species diversity and speciation in Baikalian amphipods: molecular
evidence. // Joint Int. Sympos. on Lake Baikal: Abstracts; Nov. 5-8 1998; Yokohama, Japan; 1998:
109.

Vainola R., Kamaltynov R.M. Species diversity and speciation in Baikalian amphipods: molecular
evidence. // Biodiversity, Phylogeny and Environmental in Lake Baikal: Abstracts. Tokyo, Japan:
Otsuchi Research Center, Ocean Research Institute, The University of Tokyo; 1999: 218.

Van der Beek P.A. Flank uplift and topography at the central Baikal rift (SE Siberia): A test of
kinematic models for continental extention. // Tectonics; 1997; 16: 122-136.

Van der Bekk P.A. Reply to A.M. Roberts' and N.J. Kusznir's discussion of "Flank uplift and
topography at the central Baikal rift (SE Siberia): A test of kinematic models for continental
extension (Tectonics, 16, 122-136, 1997) [in press]. // Tectonics; 1997.

Van der Beek P.A., Delvaux D., Andriessen P.A.M., Levi K.G. Early Cretaceous denudation
related to convergent tectonics in the Baikal region, SE Siberia. // J. Geol. Soc. London; 1996;
153: 515-523.

Van Grieken R., Jaenike R., Kutsenogii K.P., Khodzher T.V., Kulipanov G.N. INTAS project 93-
0182 "Atmospheric aerosols in the Asian part of the former Soviet Union". // Int. Conf. "Baikal as
World Natural Heritage Site: Results and Prospects of International Cooperation": Abstracts; Sept.
9-12, 1998; Ulan-Ude, Russia; 1998: 44-45.

Van Malderen H., Van Grieken R., Khodzher T., Obolkin V., Potemkin V.L. Composition of
individual aerosol particles above Lake Baikal, Siberia. // Atmospheric Environment; 1996; 30(9):
1453-1465.

More than 20,000 individual aerosol particles, taken from research vessels over the total area of
Lake Baikal (Siberia) during June 92 and September 93, were analysed by automated electron
probe X-ray microanalysis. The obtained data set was reduced by a combination of multivariate
techniques. Hierarchical cluster analysis indicated 11 major particle types, among which soil dust,
Fe-rich, Ca-rich, organic, biogenic, S-rich particles and gypsum were the most abundant.
Abundance variations as a function of sampling position were investigated by means of
nonhierarchical clustering techniques. Significant differences were found between the pristine
northern and middle basin, and the anthropogenically influenced southern basin. Emissions from
industrial complexes near Irkutsk and in the valley of the Angara and Selenga river seem to have



an impact on the atmosphere over the lake. Samples taken in the proximity of the Baikalsk paper
plant revealed a huge influence by the factory on the natural aerosol. Principal factor analysis
showed four possible sources of the Baikal aerosol.

Van Malderen H., Van Grieken R. Epxma characterization of individual aerosol particles collected
over Lake Baikal. // Int. Workshop "Siberian Haze - 2": Abstracts; Sept.14-18, 1993. Novosibirsk;
1994: 16-17.

Vanhauwaert P., Back S., De Batist M., Strecker M.R. Characterization and extent of quaternary
depositional systems in northernmost Lake Baikal from high-resolution seismic profiles. // Int. Conf.
organized at the occasion of the end of INTAS Project 134 "Active Tectonic Continental Basins:
interaction between structural and sedimentary processes": Abstracts; April 30 - May 2, 1998.
Gent, Belgium; 1998: 103.

Vanneste M., Poort J., De Batist M., Klerkx J., Henriet J.-P. Characteristics of the hydrate stability
field in relation to spatial heat flow variations in the sediments of the Selenga delta, Lake Baikal. //
Int. Conf. organized at the occasion of the end of INTAS Project 134 "Active Tectonic Continental
Basins: interaction between structural and sedimentary processes": Abstracts; April 30 - May 2,
1998. Gent, Belgium; 1998: 104.

Vasilyeva L.E., Epov V.N., Lozhkin V.l. Selection of internal standards and calculation of
interferences for analysis of Lake Baikal water by ICP-MS. // Eur. Winter Conf. on Plasma
Specrtochemistry: Abstracts; Jan. 10-15 1999. Universite de Pau et des Pays de I'Adour, France;
1999: 78.

Veinberg E.V., Khlystov O.M., Vorobyova S.S., Kornakova E.G., Levina O.V., Efremova S.M.,
Grachev M.A. Distribution of sponge spicules in sediments of the underwater Akademichesky
Ridge of Lake Baikal. // Berliner Geowissenschaftliche Abhandlungen E; 1997; 20: 141-145.
Spicules of sponges (Lubomirskia abietina, Baicalospongia bacilifera Il, B. intermedia, B. bacilifera
IV, Swartschewskia papyracea, and Rezinkovia sp.) were found in sediments of Lake Baikal
collected on top of the underwater Akademichesky Ridge. Abundance of spicules varies with
depth below sediment surface. It is relatively high in sediments belonging to Holocene and to
those time intervals of Upper Pleistocene (100,000-11,000 years B.P.) when the abundance of
diatom algae in the water body was high, presumably, due to the warm cliamtes. However, peaks
of high spicules abundance sometimes occur in those layers of sediments which contain no
diatoms. The "spicule" signal in sediments of Lake Baikal may give valuable information on the
paleoclimates of East Siberia. Keywords: Lake Baikal, sediments, Pleistocene, sponge spicules.

Verbolov V.I., Sinyukovich V.N., Karpysheva N.L. Water and mass exchange in the Lake Baikal
and storage reservoirs of the Angara cascade. // Arch. Hydrobiol. / Beih. Ergebn. Limnol.; 1989;
33: 35-40.

Verkhozina V.A., Grosheva E.I., Degtyarev S.C., Kusner Yu.S., Nikolaev V.l., Pastukhov M.V.,
Popovskaya G.l., Safarova V.A., Sudakova N.D., Tsarev |.G. Lake Baikal as a potential source of
drinking water. // 1st Intern. Conf. "The Environment & Development in Africa": Abstracts; 21-22
Oct. 1995; Assiut; 1995: 31-32.

Verkhozina V.A., Kusner Yu.S., Pastukhov V.D., Popovskaya G.l., Safarova V.A., Sudakova N.D.
Stability principle and mathematical modelling Lake Baikal ecosystem. // InterCarto 2: Gis for
environmental studies and mapping (Irkutsk, Russia; June 26-29, 1996). Parker Sherwood, INC,
(USA): Geoinformational Technologies and Services; 1996: 133-142.

The well-known stability principle of ecosystems states that high variability of population quantity is
rare in multicomponent system and allows significantly simplify a formulation of the problem for
mathematical modelling ecosystem and also estimate errors of assumptions and approximations.
In this work the assertions of interest have now been demonstrated with the description of Baikal



hydrodynamics with turbulent diffusion and spatial distribution bacterio- and phytoplankton of Lake
Baikal. As illustrated there is remarcable accord between theory and observations of many years.

Visser |.LK.G., Kumarev V.P., Orvell C., de Vries P., Broeders H.W.J., van de Bildt M.W.G., Groen
J., Teppema J.S., Burger M.C., UytdeHaag F.G.C.M., Osterhaus A.D.M.E. Comparison of two
morbilliviruses isolated from seals during outbreaks of distemper in North West Europe and
Siberia. // Arch. Virol.; 1990; 111: 149-164.

Recently morbilliviruses were isolated from harbour seals (Phoca vitulina) in North West Europe
(phocid distemper virus-1: PDV-1) and from Baikal seals (Phoca sibirica) in Siberia (phocid
distemper virus-2: PDV-2) during outbreaks of severe disease which resembled distemper in dogs.
PDV-l and PDV-2 were passaged in SPF dogs, in which they caused distemper-like disease
symptoms, and were subsequently passaged in Vero cells in which they caused cytopathic
changes. PDV-1, PDV-2, and canine distemper virus (CDV) were compared with respect to their
biological, morphological, physical, protein chemical, and antigenic properties. It was concluded
that PDV-I should be considered a newly recognized member of the genus Morbillivirus, whereas
PDV-2 proved to be quite similar if not identical to CDV.

Vologina E., Sturm M., Granina L., Vorobyova S.S., Levina O.V., Ohlendort C. New results of high-
resolution studies of the Holocene-Late Pleistocene bottom sediments of Lake Baikal. // Baikal
Symposium and 1st Baikal-Sed Workshop: Abstracts; Nov. 18-22, 1999; Berlin / Potsdam; 1999:
43-44.

von Droste B., Eidsvik H.K. Considerations Regarding Nominating Lake Baikal as a World
Heritage Site. // NATO ASI Series. Partnership Sub-Series 2. Environment. Nederlands; 1995; 6:
303-307.

Vorobyev V.V., Batuev A.R. Informational and Cartographic Support of Sustainable Development
in the Lake Baikal Region. // NATO ASI| Series. Partnership Sub-Series 2. Environment.
Nederlands; 1995; 6: 217-229.

Vorobyova S.S., Pomazkina G.V., Baranova E.Yu., Likhoshway E.V., Sandgren C.D.
Chrysophycean cysts (stomatocysts) from Lake Baikal and Irkutsk Reservoir, Siberia. // J.
Paleolimnol.; 1996; 15: 271-277.

Chrysophycean cysts (stomatocysts,.statospores) from Lake Baikal and Irkutsk Reservoir,
Siberia, Russia have been investigated by mean of scanning electron microscopy for the first
time. The paper contains descriptions and illustrations of 7 particularly distinctive forms. Five of
the cyst types described here are new to the literature. Two are very similar to cysts previously
described from lake sediments in North America, but differ in details of surface ornamentation and
cyst collar construction.

Vychuzhanina M.V., Churilova I.L., Parshutkina |.P. Ice nuclei measurements in Lake Baikal. // Int.
Workshop "Siberian Haze - 2"; Abstracts; Sept. 14-18, 1993. Novosibirsk; 1994: 8.

Vysotskii M.V., Imbs A.B., Popkov A.A., Latyshev N.A., Svetashev V.l. Trans-olefinic very-long-
chain fatty acid (26:3 4c,9¢,19t) in lipids of fresh-water sponges of Lake Baikal. // Tetrahedron
Lett.; 1990; 31(30): 4367-4370.

A novel trans-olefinic very -long-chain fatty acid was found in the lipids of the Lake Baikal sponges.
It has a structure of 26:3 5¢,9¢,19t, as shown by chemical and instrumental methods.

Wada E. et al. Preliminary studies of hydrobiogeochemistry and species composition of plankton in
Lake Baikal with emphasis on stable isotope studies. // Report on "Studies on the animal
community, phylogeny and environments in Lake Baikal"; 1994; 129: 80-83.

Note: in Japanese with English summary.



Wada E., Matsubara T. Food web analysis by using stable isotopes in freshwater ecosystems- a
case study in Lake Baikal by Yoshii (1995). // Lake Baikal: 2nd Intern. Field Biology Course (IFBC)
Ser. 2 / DIWPA, LIN of RAS SB, CER, BICER, JISE: Abstracts of Lectures and Field Practices;
Aug. 7-28, 1996; LIN SB RAS. Japan; 1997: 14.

Wada E., Yoshii K., Kawai T., Ueda S., Ueda T., Timoshkin O.A., Melnik N.G., Gorbunova L.A.,
Guselnikova N.E. Hydrobiogeochemistry of Lake Baikal: its scope and preliminary survey. // Publ.
Itako Hydrobiol. Stn.; 1995; 8: 7-26.

Results of preliminary surveys on the distributions of hydrographic variables involving nutrient
salts and plankton were described in several sites in Lake Baikal involving the pelagic and coastal
bay systems. In the pelagic region, the food chain is rather simple in July, starting with
Aulacoseira baicalensis to Epischura baicalensis and then to Macrohectopus branickii. Various
kinds of plankton was found in the coastal regions, of which characteristics were described on the
basis of the accumulated baseline data. Vertical distributions of dissolved CH4 and N2O were
also reported.

Wada E., Yoshii K., Kawai T., Ueda S., Ueda T., Timoshkin O.A., Melnik N.G., Gorbunova L.
Preliminary studies on the distributions of nutrient salts, plankton, and stable isotope ratios (d15N)
in Lake Baikal. // The 58th Annual Meeting of the Japanese Society of Limnology: Abstracts.
Matsue, Japan; 1993: 43.

in Japanese.

Watanabe Ya., Drucker V.V. Eutrophication of Lake Baikal with reference to phytoplankton blooms
in summer. // Joint Int. Sympos. on Lake Baikal: Abstracts; Nov. 5-8 1998; Yokohama, Japan;
1998: 115.

Watanabe Ya., Drucker V. Phytoplankton diversity oh Lake Baikal, with reference to bloom
formation and environmental heterogeneity. // Int. Conference on Ancient Lakes: their Biological
and Cultural Diversities (ICAL'97): Abstracts; June 21-29,1997. Shiga, Japan; 1997: 144.

Watanabe Y., Drucker V.V. Phytoplankton blooms in Lake Baikal, with reference to the lake's
present state of eutrophication. // Ancient Lakes: Their Cultural and Biological Diversity. Kawanabe
H., Coulter G.G., Roosevelt A.C. ed. Kenobi Productions: Belgium; 1999: 217-225.

Lake Baikal is the largest ancient lake in volume, containing about 200% of the Earth's surface
fresh water. The water of Lake Baikal has long been considered clear, but recent observations
have shown decreases in the transparency of the lake, in particular owing to phytoplankton
blooms over broad areas in early spring and summer, when the lake's water is thermally
stratified. Especially in summer, blooms of very small phytoplankton (picocyanobacteria) develop
in the pelagic zone of most the lake. Additionally, massive growths of large colonyforming,
nitrogen-fixing cyanohacteria such s Anabaena and Gloeotrichia, similar to those observed in
highly eutrophic temperate lakes, are observed in hays into which large rivers flow. These facts
suggest that the water of Lake Baikal is potentially eutrophic. Because of the large amount of cold
water in the hypolimnion and long retention time of the lake's water, eutrophication of Lake Baikal
does not appear to be advancing rapidly. However, it is urgent to monitor the water quality of the
lake and the nutrient loads from the watershed, where great social and economic changes are
now taking place. The influence of eutrophication on the biological community, made up of many
valuable endemic species, also has to be investigated for the protection and conservation of Lake
Baikal, an invaluable natural heritage of the world.

Watanabe |., Ichihashi H., Tanabe Sh., Amano M., Miyazaki N., Petrov E.A., Tatsukawa R. Trace
element accumulation in Baikal seal (Phoca sibirica) from the Lake Baikal. // Environ. Pollut.; 1996;
94(2): 169-179.

Trace element concentrations (Fe, Mn, Zn, Cu, Pb, Ni, Cd, Co and Hg) were determined in 60
Baikal seals and in fishes collected from Lake Baikal in 1992. Low levels of Hg and Cd were found
in Baikal seals in comparison with those of marine mammals and it was due to their low



concentrations in dietary fish. These results suggest that pollution by Hg and Cd was low in Lake
Baikal and these toxic elements were unlikely to be the causative factors for mass mortality of
Baikal seal in 1987-1988. Significant correlation of Hg concentration between hair and internal
tissues suggested the use of hair for Hg monitoring in pinnipeds. Among essential elements,
higher Fe and lower Cu levels were specifically found in the liver of Baikal seal. The noticeable
accumulation of essential elements might be related to the unique and specific environment of
Lake Baikal.Keywords: Toxic elements, essential elements, bioaccumulation, Lake Baikal,
Baikal seal.

Watanabe |., Ichihashi H., Tanabe Sh., Amano M., Miyazaki N., Petrov E., Tatsukawa R. Trace
element accumulation in Lake Baikal seal (Phoca sibirica) from the Lake Baikal. // Animal
Community, Environment and Phylogeny in Lake Baikal. Miyazaki N ed. Tokyo, Japan: The
University of Tokyo; 1997: 115-132.

Watanabe M., Nakata H., Tanabe S., Tatsukawa R., Amano M., Miyazaki N., Petrov E.A. Specific
accumulation of organochlorines in Caspian seal from Russia. // Joint Int. Sympos. on Lake Baikal:
Abstracts; Nov. 5-8 1998; Yokohama, Japan; 1998: 114.

Watanabe M., Nakata H., Tanabe S., Tatsukawa R., Amano M., Miyazaki N., Petrov E.A. Specific
accumulation of organochlorines in Caspian seal from Russia. // Biodiversity, Phylogeny and
Environmental in Lake Baikal: Abstracts. Tokyo, Japan: Otsuchi Research Center, Ocean
Research Institute, The University of Tokyo; 1999: 205.

Watanabe I., Tanabe S., Amano M., Petrov E.A., Tatsukawa R. Age-dependent accumulation of
heavy metals in Baikal seal (Phoca sibirica) from the Lake Baikal. // Arch. Environ. Contam.
Toxicol.; 1998; 35: 518-526.

Concentrations of Fe, Mn, Zn, Cu, Cd, and Hg were determined in the liver, kidney, and muscle of
60 Baikal seals collected from Lake Baikal in 1992 to investigate age-dependent accumulation.
Among essential elements, Fe concentrations in the muscle, liver, and kidney increased with age,
suggesting development of diving ability. The concentrations of Mn, Zn, and Cu decreased with
age, especially at immature stages. Toxic elements such as Hg and Cd decreased in adult males
and thus the male- female difference was clearly observed in their concentrations, which differed
from patterns usually found in marine mammals. Such accumulation patterns were due to
difference in the feeding rates between males and females under low exposure to Hg and Cd. In
addition, greater excretion of Hg than that of Cd through molting and parturition was estimated.

Watanabe M., Tanabe Sh., Tatsukawa R., Amano M., Miyazaki N., Petrov E.A., Khuraskin S.L.
Contamination and specific accumulation of persistent organochlorines in Caspian seal (Phoca
caspica) from the Caspian Sea, Russia. // Biodiversity, Phylogeny and Environmental in Lake
Baikal. Miyazaki N. ed. Tokyo, Japan: Otsuchi Research Center, Ocean Research Institute, The
University of Tokyo; 1999: 147-164.

Persitent organochlorines, such as PCBs including coplanar isomers, DDTs, HCHs, chlordanes
(CHLs) and HCB were determined in the blubber of Caspian seals (Phoca caspica) and their diet
fish (Rutilus sp.) collected in 1993 from the northern Caspian Sea, Russia. Notable concentrations
of DDTs and HCHs were observed at mean values of 19 and 1.3 mg/g wet wt basis respectively,
in adult male seals. PCB pollution in Caspian seals was not so serious compared with those in
seals that suffered mass mortality. Smaller gender difference of organochlorine residue levels in
adult animals implies less excretion of organochlorines from the body of adult females through
lactation and gestation, probably due to the higher pregnancy failure rate. Immature seals had a
wide range of organochlorine concentrations with lower levels noted as body length increases,
suggesting that the rapid growth affected the residue levels of organochlorines in the blubber of
immature seals. Caspian seals were suggested to have higher degradation capacity especially for
coplanar PCBs. TEQs (2,3,7,8-TCDD toxic equivalents) for non-, mono- and di-ortho coplanar
PCBs were obtained in the mean value of 51 pg/g wet wt in Caspian seals, which was lower than



those in seals reported to have suffered mass mortality, but comparable to those found in Arctic
seals.

Watanabe |., Tanabe Sh., Amano M., Miyazaki N., Petrov E.A., Tatsukawa R. Trace element
accumulation in Baikal seal. // Joint Int. Sympos. on Lake Baikal: Abstracts; Nov. 5-8 1998;
Yokohama, Japan; 1998: 113.

Watanabe |., Tanabe Sh., Amano M., Miyazaki N., Petrov E.A., Tatsukawa R. Trance element
accumulation in Baikal seal. // Biodiversity, Phylogeny and Environmental in Lake Baikal:
Abstracts. Tokyo, Japan: Otsuchi Research Center, Ocean Research Institute, The University of
Tokyo; 1999: 203.

Weinberg |. Beach fauna of Lake Baikal. // Int. Conference on Ancient Lakes: their Biological and
Cultural Diversities (ICAL'97): Abstracts; June 21-29,1997. Shiga, Japan; 1997: 236.

Weinberg |.V. Macrozoobenthos communities on stony beach of Lake Baikal [Dissertations
Initiative for the Advancement of Limnology and Oceanography "DIALOG II": Abstracts of Ph.D
Disserattions]. Walla Walla, USA; 1997, 91.

Weinberg E., Eckert C., Mehl D., Mueller J., Masuda Y., Efremova S. Extant and fossil
spongiofauna from the underwater Academician Ridge of Lake Baikal (Se Siberia). // Memoirs of
the Queensland Museum / Proceedings of the 5th Int. Sponge Symp. Hooper J.N.A. ed. Brisbane,
Australia; 1999; 44: 651-657.

Weinberg E., Eckert K., Efremova S., Masuda Y. The peculiarities of sponges spicule composition
in Holocene - Pleistocene sediments of the underwater Akademichesky Ridge of Lake Baikal. //
5th Int. Sponge Symposium 1998 "Origin & Outlook": Book of Abstracts; 27 June - 3 July 1998.
Queensland Museum, Brisbane, Australia; 1998: 86.

Weinberg E., Efremova S., Masuda Y. Extant and fossil spongiofauna of the underwater
Akademichesky Ridge of Lake Baikal. // Int. Conference on Ancient Lakes: their Biological and
Cultural Diversities (ICAL'97): Abstracts; June 21-29,1997. Shiga, Japan; 1997: 235.

Weiran Ya., Jiyuan S., Kecheng Ji, Jishan X., Mats V.D., Labatskaya R.M., Ufimtsev G.F.
Comparison of continental rifts - analysis of the fenwei rift and Baikal rift systems as examples. //
Theoretical and applied problems of geology. Sokolov B.A., Pengda Z. ed. M: Moscow University
Press; 1996: 38-44.

Weiran Ya., Kecheng Ji, Jiyuan S., Jishan X., Mats V.D., Labatskaya R.M., Ufimtsev G.F.
Comparison for continental rifts: analysis of the fenwei and Baikal rift systems. China University of
Geosciences Press; 1995: 127.
Note: Kutanckun s3., pes. aHr.

Weiss R.F. Rates and variability of deep water renewal and biological production in deep
temperate Lakes: Lake Baikal and crater lake. // Eos Trans. AGU: Fall Meeting / Suppl.; 1992;
73(43).

Weiss R.F. Vertical mixing, major and minor element geochemistry, and biological production in
Lake Baikal: a deep temperate lake case study. // Importance of external perturbations for short-
and long-term changes in large lake ecosystems: Prog. List of Abstracts; 21-26 October,1991;
Konstanz, Germany; 1992.

Weiss R.F., Carmack E.C., Koropalov V.M. Deep-water renewal and biological production in Lake
Baikal. // Nature; 1991; 349(6311): 665-669.



Werder U., Grachev M., Schmauder H., Schreiner J., Tulokhonov A. Guiding projects for the
protection of Lake Baikal and the sustainable development of its region through information
management. // Int. Baikal Conf. 1999 "Russian-German Co-operation in Sibiria - The Lake Baikal
Region": Detailprogramm; Nov. 14-17, 1999. Schneverdingen, Germany; 1999: 1-5.

Williams D.F. A Decade of multinational effort to drill to world's deepest lake. // International
Project on Paleolimnology and Late Cenozoic Climate / IPPCE Newsletter; 1999; 12: 3-10.

Nearly a decade has passed since the Baikal Drilling Project was conceived. Against the
backdrop of momentous societal changes in the former Soviet Union, significant technological,
logistical and cultural obstacles had to be overcome to plan and execute scientific drilling of the
world's deepest lake safely, from both the environmental and human occupational health
perspectives, and successfully, from the interrelated scientific perspectives of the Russian,
American and Japanese scientists involved. This review article seeks to place the achievements
of the Baikal Drilling Project into a scientific and historical perspective.

Williams D.F. Historical overview of the Baikal drilling project. // International Project on
Paleolimnology and Late Cenozoic Climate / IPPCCE Newsletter; 1992; 6: 4-10.

Williams D.F. Historic scientific accomplishments of the Baikal drilling project, 1989-1998. // Int.
Conf. organized at the occasion of the end of INTAS Project 134 "Active Tectonic Continental
Basins: interaction between structural and sedimentary processes": Abstracts; April 30 - May 2,
1998. Gent, Belgium; 1998: 42.

Williams R.M., Edlund M.B., Stoermer E.F. Taxonomy and morphology of Cymbella stuxbergii
from lakes in the Baikal Rift zone. // Diatom Res.; 1999; 14(2): 381-392.

The morphology and ultrastructure of Cymbella stuxbergii (Cleve in Cleve & Grunow) Cleve were
investigated using light and scanning electron microscopy. Cymbella  stuxbergii is one
characteristic component of species complex within the nearshore periphyton in large lakes in
the Baikal Rift Zone. Its distribution also includes northern mid-Asian continental rivers.
Ultrastructure of C. stuxbergii supports the maintenance of this taxon within Cymbella sensu
stricto because it has  single bilobed chloroplast, a ventral nucleus, dorsi-ventral valve shape,
many ventral stigmata, dorsally deflected distal raphe ends, well-differentiated apical pore fields,
and lacks an intermissio. Within Cymbella, C. stuxbergii appears closely allied with C. proxima
Reimer because these taxa share similar raphe, stigmatal opening, and areolae configurations.

Williams D.F., Jenkins P., Karabanov E.B., Shimaraeva M.K., Colman S., Hearn P., Bogdanov Y.
Paleolimnological response of Lake Baikal during the Late Quaternary to orbital forcing of
Milankovitch time scales. // Eos Trans. AGU: Spring Meeting; 1991; 72(17.V42C-6.1445h): 306.

Williams D.F., Kuzmin M.l., Grachev M.A., Hearn P.P., Kawai T., Horie S. The Baikal Drilling
Project: long term records of global change from Central Asia. // International Project on
Paleolimnology and Late Cenozoic Climate / IPPCCE Newsletter; 1993; 7: 66.

Williams D.F., Peck J., Karabanov E.B., Prokopenko A.A., Kravchinsky V., King J., Kuzmin M.I.
Lake Baikal record of continental climate response to orbital isolation during the Past 5 million
years. // Science; 1997; 278: 1114-1117.

The sedimentary record of biogenic silica from Lake Baikal in south-central Siberia suggests that
this region of central Asia was impacted by two major cooling episodes at 2.8 to 2.6 and 1.8 to 1.6
million years ago. The spectral evolution of this continental interior site parallels the evolutionary
frequency spectra for various marine oxygen isotope records. In the Baikal record, the 41,000-
year obliquity cycle is particularly strong from 1.8 to 0.8 million years ago; variance in the
100,000-year eccentricity band increases during the past 0.8 million years. The expected
precession frequency of 23,000 years is highest during the past 400,000 years. The modulation of
the predicted 23,000- and 41,000-year insolation forcing by the 100,000- and 400,000-year
eccentricity bands indicates that the transfer of variance from the precession and obliquity



frequencies to the eccentricity part of the spectrum occurred in the Eurasian continental interior,
as well as in tropical and high-latitude ocean sites.

Yabe M., Sideleva V.G. Morphologically test of the validity of Baikal sculpins as the suborder
Cottoidei. // Animal Community, Environment and Phylogeny in Lake Baikal. Miyazaki N ed.
Tokyo, Japan: The University of Tokyo; 1997: 69-72.

Yabe M., Sideleva V.G. Muscular structure of golomyanka (Pisces: Scorpaeniformes,
Comephoridae), with comment on its phylogenetic relationships. // Report on "Studies on the
animal community, phylogeny and environments in Lake Baikal"; 1994; 126: 65-70.

Note: in Japanese with English summary.

Yakhnenko V.M., Mamontov A.M. Chromosome polymorphizm in two subspecies of Lake Baikal
whitefish, Coregonus lavaretus. // VII Int. Sympos. on the Biology and Management of Coregonid
Fishes: Abstracts; Aug. 9-12, 1999; The University of Michigan. Ann Arbor, Michigan, USA; 1999:
110.

Yakhnenko V.M., Mamontov A.M. Isoenzyme differentiation of Baikal omul populations. // VI
International Symposium on Biology and Management of Coregonid Fishes: Abstracts; September
23-26, 1996; Konstanz, Germany; 1996: 109.

Yakhnenko V., Mamontov A. Isozyme analysis of lake whitefish of Lake Baunt, and lake-rive
whitefishes of Lake Baikal. // Int. Conference on Ancient Lakes: their Biological and Cultural
Diversities (ICAL'97): Abstracts; June 21-29,1997. Shiga, Japan; 1997: 246.

Yakovenko V.K. The Role of the Irkutsk Region in Realizing Sustainable Development in the Lake
Baikal Region. // NATO ASI Series. Partnership Sub-Series 2. Environment. Nederlands; 1995; 6:
105-115.

Yamauchi M., Morino H., Hakai K. Amphipod association in surf-zones of Lake Baikal. //
Biodiversity, Phylogeny and Environmental in Lake Baikal: Abstracts. Tokyo, Japan: Otsuchi
Research Center, Ocean Research Institute, The University of Tokyo; 1999: 219.

Yampolsky L.Yu., Kamaltynov R.M., Ebert D., Filatov D.A., Chernykh V.I. Variation of allozyme loci
in endemic gammarids of Lake Baikal. // Biol. J. Linnean Society (UK); 1994; 53.

Yeo D.C.J., Khanaev L.V. The fishes (Cottoidei) of Lake Baikal. // Lake Baikal: 2nd Inter. Field
Biology Cource (IFBC), DIWPA Ser. 2: Reports of Participants. Japan; 1997: 34-46.

Yoshii K. Stable isotope analysis of ecosystems in Lake Baikal with emphasis on pelagic food
webs. Master Thesis. Center for Ecological Research, Kyoto University; 1995: 44.

Yoshii K., Melnik N.G., Timoshkin O.A., Bondarenko N.A., Anoshko P.N., Yoshioka T., Wada E.
Stable isotope analyses of the pelagic food web in Lake Baikal. // Limnol. Oceanogr.; 1999; 44(3):
502-511.

Stable isotope ratios of various organisms were analyzed to elucidate food web structure in the
pelagic zone of Lake Baikal. The pelagic food web of Lake Baikal is simple and consists of five
major ecological groups: phytoplankton (Aulacoseira baicalensis), mesozooplankton (Epischura
baicalensis), macrozooplankton amphipod (Macrohectopus branickii), fish (Coregonus autumnalis
migratorius and four species of cottoid fishes), and seal (Phoca sibirica). Because of the low
diversify and consequently small number of possible diets for each species, we were able to
quantitatively estimate the diet composition of each animal with stable isotopes. Our carbon
isotope data indicated that pelagic phytoplankton are the primary carbon source of the pelagic
food web because @13C levels of animals were close to those of pelagic phytoplankton. The
@15N levels of animals showed a clear trend of stepwise enrichment with trophic level according



to the following equation: @13N (%.) = 3.3 (Trophic Level - 1) - 3.8. In addition to interspecific
food web analysis, important pelagic animals, such as M. branickii, two species of pelagic
sculpin, C. autumnalis migratorius, and P. sibirica, were also examined, with emphasis on
ontogenic diet changes. @15N levels of M. branickii and sculpins increased with body length,
suggesting a change in feeding habits during growth. We demonstrate that carbon and nitrogen
stable isotopes can be successfully applied to elucidate trophic relationships and conclude that
the pelagic food web of Lake Baikal has an ideal, isotopically ordered structure.

Yoshii K., Ogawa N.O., Wada E., Mekhanikova I., Melnik N.G., Timoshkin O.A., Smirnov V.V.,
Smirnova-Zalumi N.S. 15N and 13C abundances in Lake Baikal: Difference between the littoral
and pelagic food webs. // Animal Community, Environment and Phylogeny in Lake Baikal.
Miyazaki N ed. Tokyo, Japan: The University of Tokyo; 1997: 107-113.

Zaychikov E., Denissova L., Heumann H. Lake ecology and enzymes: RNA polymerase from
psychrophilic bacteria of Lake Baikal. / Int. Conference on Ancient Lakes: their Biological and
Cultural Diversities (ICAL'97): Abstracts; June 21-29,1997. Shiga, Japan; 1997: 234.

Zaychikov E.F., Denissova L.Ya., Heumann H. RNA polymerase from psychrophilic bacteria of
Lake Baikal. // Joint Meeting "Structural Heterogeneity and Dynamics of Biological
Macromolecules": Abstracts; May 13-16, 1999; Hunfeld (Rhon), Germany; 1999: 56.

Zemskaya T.I. Diversity of bacteria of Lake Baikal. // Lake Baikal: 2nd Intern. Field Biology Course
(IFBC) Ser. 2 / DIWPA, LIN of RAS SB, CER, BICER, JISE: Abstracts of Lectures and Field
Practices; Aug. 7-28, 1996; LIN SB RAS. Japan; 1997: 16-17.

Zemskaya T., Namsaraev B. Study of hemotrophic and autotrophic biological communities in the
area thermal spring of Frolikha Bay (Northern Baikal). / Joint Int. Sympos. on Lake Baikal:
Abstracts; Nov. 5-8 1998; Yokohama, Japan; 1998: 118.

Zemskaya T.l., Sergeeva V.N., Bondarenko N.A., Spiglazova G.N., Lavrentyeva T.P., Tolstikova
L.S., Lobaeva L.A. The Knowledge Bank on Lake Baikal. // Lake Baikal: 2nd Intern. Field Biology
Course (IFBC) Ser. 2 / DIWPA, LIN of RAS SB, CER, BICER, JISE: Abstracts of Lectures and
Field Practices; Aug. 7-28, 1996; LIN SB RAS. Japan; 1997: 13.

Zerbst-Boroffka |., Grospietsch T., Mekhanikova |., Knospe M. Osmotic and ionic adjustments in
abyssal gammarids after acclimation to differnt water depths in Lake Baikal. // Zoology /
Supplement 1: Proceeding of the 91. Annual Meeting (Leipzig, 1-4 June 1998); 1998; 101: 71.

Zerbst-Boroffka 1., Grospietsch T., Mekhanikova I. Osmotische und ionale Anpassung von
abyssalen Amphipoden an verschiedene Wassertiefen im Baikal. // 9. Tagung Crustaceologen:
Abstracts; Feb. 25-28 1999. Humboldt Universitat, Berlin; 1999: 58.

Zonenshain L.P., Kazmin V.G., Kuzmin M.l. New data on Baikal rift geology: results of submarine
geological observations. // International Project on Paleolimnology and Late Cenozoic Climate /
IPPCCE Newsletter; 1992; 6: 10-20.

Zonenshain L.P., Kazmin V.G., Kuzmin M.l. New data on the history of Lake Baikal: Results of
surveys by submersibles. // Geotectonics; 1995; 29(3): 235-247.

Zorkalcev V.l., Koneva O.V., Mokrii I.V., Tereza E.P. Production-biomass ratio for the Baikal
pelagic zone ecosystem. // 11th Int. Congress of Cybernetics and Systems: Abstracts; Aug. 1999.
Brunel University, Uxbridge, Middesix, UK; 1999: 373-376.

Zubakov D.Yu. Fossil and extant Baicallidae: a case of convergence? // World Congress of
Malacology: Abstracts. Washington D.C.: Unitas Malacologica; 1998: 368.



Zubakov D.Yu. Molecular evolutionary study reveals past mass extinction followed by explosive
radiation in Baikalian endemic mollusk species flock Baicaliidae. // XXVII Soc. Int. Limnol. (SIL)
Congress: Book of Abstracts; Aug. 8-14 1998; Dublin, Ireland: Brunswick Press Limited; 1998:
356.

Zubakov D.Yu., Sherbakov D.Yu., Sitnikova T.Ya., Ogarkov O.B., Gledenkova J.A. A molecular
phylogeny of endemic Baikalian snails of Baicalidae family (Gastropoda, Pectinibranchia)
deduced from Cytochrome Oxidase | mitochondrial DNA sequences [in press]. // Molecular
Phylogeny and Evolution; 1999.

Zubina L. Oogenesis and reproductive cycles of baikalian sculpins (Pisces: Cottoidei). // Int.
Conference on Ancient Lakes: their Biological and Cultural Diversities (ICAL'97): Abstracts; June
21-29,1997. Shiga, Japan; 1997: 224.

Zubina L.V. Peculiarities of oogenesis and reproductive cycle in ecologically different species of
Baikalian Cottid fishes (Cottidae, Abyssocottidae) [Dissertations Initiative for the Advancement of
Limnology and Oceanography "DIALOG II": Abstracts of Ph.D Disserattions]. Walla Walla, USA;
1997, 98.

Zubina L.V. Pelagic Cottoid fishes of Lake Baikal. // Lake Baikal: 2nd Intern. Field Biology Course
(IFBC) Ser. 2 / DIWPA, LIN of RAS SB, CER, BICER, JISE: Abstracts of Lectures and Field
Practices; Aug. 7-28, 1996; LIN SB RAS. Japan; 1997: 21.



