
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. 
// 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 m and 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 I.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 I., 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. 
// 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 I. 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 а 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 а 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 
14С along а gradient of light intensities in а  ship-board incubator. The resulting Р vs. I parameters 
were used,  along with measurements of chlorophyll а 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 а and 66-100% of the total 14С uptake during this time  of the 
year. Also observed was а negative correlation between this  dominance and the total chlorophyll 
а in the sample. The Р vs.  I 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 Е-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 Е-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 Ка, 40 to 
35 Ка, and 26 to 13  Ка, 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 а significant 
influence of late Pleistocene gIaciations  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 II) 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 (>lO0 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.I., 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 l0 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.I., Dumova I.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 I.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.I., 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. 
// 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.I., 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.I., 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.I. Localization of Viral Antigens in Organs of Baikalian Seals by Means of Immuno-
Electron Microscopy. // Scanning: Abstracts; 1996. 
 
Belykh O.I., 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.I., Likhoshway E.V., Solodun Yu.V., Goldberg O.A., Kumarev V.P., Nagieva F.G. Organs 
of Baikal seal affected by morbillivirus. // XII 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 I., 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 а 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 а 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 4oC 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 (PZ), 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.I., 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.I., 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 (16OO 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 8O% 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 45O nm and rods at 523 nm, deeper living species 
retain  cones, but with A max shifting towards 5OO and 425 nm and with rods at  48O nm, 
whereas the deepest living fish possess only rods (A max  48O-5OO 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 55O and 6OO 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. 
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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 а total of 30 fragments. Two enzymes (Bgl I and Nco I) produced  
variant fragment patterns which allowed identification of 3 mitochondrial  genotypes. MtDNA 
diversity was low as revealed by estimates of pairwise  nucleotide sequence divergence, р [mean 
= 0.84% + 0.67 (SD)], nucleon  diversity, h = 0.40, and nucleotide diversity index, п = 0.071 %. 



Population  bottlenecks associated with Pleistocene glaciation events are suggested to  have 
reduced the mtDNA genetic variability in Coregonus lavaretus in Lake  Baikal. 
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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 l2; (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 а joint Russian-American  program established to study 
the paleoclimate of Central Asia.  During three summer field seasons, duplicate Russian and 
Ameriсan  cores were taken at а number of sites in different sedimentary  environments in the 
lake. Eight cores returned to the U.S. were  quantitatively analyzed for biogenic silica using а 
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 а good measure of past 
diatom  productivity and а 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 а total 32 piston, gravity and Ьох 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 ЕС 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 
рrocesses  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 рареr 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, соrе locations and а 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   Quaternагу 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 а 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 аrеаs 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. 
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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 
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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 а   рrоxy for climate change in 
this high-latitude mid-continental  region. We find а good correlation between this record and that   
of marine oxygen isotopes. Over the past 250 kyr the Baikal  record exhibits both а strongly 
nonlinear component (manifested  in а 100-kyr periodicity) and weaker direct-insolation 
components  (manifested in the 41-kyr (obliquity) and 23- and 19-kyr (precession)  orbital cycles). 
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directly  by insolation variations, they are dominated by the nonlinear  rhythm of the oceans and 
ice sheets. 
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Lipid and phospholipid compositions of an endemic deeр-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. А 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 саpillary 
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. А 
number of unusual polyunsaturated fatty acids, such as 19:4, 18:5(n- 3), 24:4(n-б), 24:5(n-б), 
24:6(n-3), and furanoid acids, were found. 
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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 
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fatty acid composition of total  lipids, neutral, glycо- and phospholipid fractions were investigated 
by  capillary gas chromatography-mass spectrometry. Ninety-four fatty acids  were identified: 26 
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Lipids and phospholipids (both plasmalogen and alkyl forms) of the  freshwater sponge 
Lubomirskia baicalensis and the sponge's gammarid  parasite Brandtia (Spinacanthus) parasitica 
were examined. Composition of alkenyl-acyl (plasmalogen), alkylacyl and diacyl forms of major  
phospholipid classes, phosphatidylethanolamine and phosphatidylcholine  were determined. One 
hundred and eighty-three fatty acids were identified by GC-MS: 46 saturated, 55 monoenoic, 35 



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-
28:2, branched-5, 9-29:2, 5,9,23-29:3,  5,9,23-30:3, 15,18,21,24-30:4 and 15,18,21,24,27-30:5.  
Some from these fatty acids were found in lipids of the amphipod parasite. 
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The large volume of water, approximately one-fifth of the total surface  fresh water on the planet, 
contained in Lake Baikal in southeastern Siberia is  distinguished by having а relatively high 
concentration of uranium (ca. 2 nM),  and, together with the surface sediments, an unusually high 
234U/238U  alpha activity ratio of 1.95. About 80% of the input of uranium to the lake, with  а 
234U/238U ratio of 2.0, comes from the Selenga River. Profiles of uranium,  as well as the extent 
of isotopic disequilibrium in а 9 m sediment  core collected on Academic Ridge, generally show 
high values during   interglacial  periods corresponding to high diatom frustule numbers (DiFr) and 
biogenic  silica (BSi) data that have been reported elsewhere. During glacial periods  (low DiFr and 
BSi), uranium progeny ( 234U and 230Th) were in secular  equilibrium with low concentrations of 
their parent 238U. Radionuclide   distributions were interpreted in terms of а quantitative model 
allowing for  adsorption of riverine inputs of uranium onto two classes of sedimenting  particles 
with differing 238U/232Th ratios and uranium progeny in secular   equilibrium. If the 234U/238U 
activity ratio of adsorbed uranium has  remained constant, mean sedimentation rates can be 
independently  estimated as 3.6 +- 0.6 and 3.7 +-0.9 cm kyr -1 for the decay of 234U and  in-
growth of 230Th, respectively. These  rates are consistent with а mean rate of 3.76 cm kyr -1, 
calculated by  optimization of the  correspondence between adsorbed 238U and @ 18 O in dated 
oceanic  sediments.   The adsorbed uranium apparently tracks variable river flow during   
interglacials and is drastically reduced during periods of glaciation. Evidently,  uranium has not 
been significantly redistributed within Baikal sediments over  at least the past 250 kyr and is а 
unique, biologically non-essential, tracer for  climate-sensitive processes, which provide their own 
internal  geochronometers, potentially useful for ages up to 1 Myr ВР. 
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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 а thermal  vent at the bottom of Lake Baikal 
are built of ancient carbon  lacking 14С. The vent occurs at а depth of 420 m in Frolikha Вау  
(55o31' N, 109o46' Е)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 С ( - 60 to - 
72%.).  However, the age of this carbon was not known.  Using а Tandetron accelerator mass- 
spectrometer, we measured the соntents of 14С in carbon of two  Bdellocephala flatworms and а 
sponge collected оn а 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. Неnсе, 
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 Т. N. et аl., 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 а marine ecosystem, but this is the first time they  have been found 
in а 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 mRNA. 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 lgG 
labelled with 125 I, 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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Two protein-coding regions (cytochrome b, ATPase 8, and part of ATPase 6) from mitochondrial 
DNA of Cottus kessleri, Cottocomephorus grewingki, and Cottocomephorus inermis-Baikalian 
endemic sculpins - were amplified via polymerase chain reaction, and sequenced. Two novel 
primers-L8352 (5'-TAAAGATTGGTGAC TCCCAACCACC) and H8773 (5'-GTAGGGAGT 
AAGCCCAATATGTT) - were used for the latter region. Phylogenies suggested by sequence 
divergence of the genes of ATPases appeared to be different from those computed from data for 
cytochrome b. The time of species branching was estimated as 1-2 million years (Myr) on the 
basis of merged sequences. Hence, members of the Baikalian cottoid species flock are much 
more distant from each other than members of the cichlid fish flocks of the great lakes of Africa 
(0.2 Myr). Topology of the phylogenetic tree does not contradict the relationships derived from 
morphological data. However, genetic distances suggest that C. grewingki and C. inermis are not 
sister species, contrary to general belief.Key words: Mitochondrial DNA - PCR - Cottoid fishes - 
Baikal. 
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Two parallel drilling cores, BDP96-1 (200 m), and BDP96-2 (100  m), have been taken from top of 
the underwater Akademichesky Ridge in  Lake Baikal and dated by paleomagnetic techniques. 
These cores are part of  the Baikal Drilling Project (Kuzmin et аl., 1997а, b). Diatom analysis of the  
first 100 m of these sediments reveals that they store а 2.5 Муr high- resolution continuous record 
of the palaeoclimates of East Siberia.  Sediments belonging to warmer climates have а high 
content of diatom algae  frustules, whereas those belonging to global glaciations are diatom-
barren.  The record of Upper Pleistocene (500 kyr ВР) strongly correlates with the  oceanic 
SPECMAP curve and contains distinct 100, 41, 23, and 19 kyr  periods, as revealed by Fourier 
analysis. Diversity of diatom species was  small in Pliocene. Abrupt and frequent changes of the 
climate in Pleistocene  resulted in frequent dramatic changes in the diatom communities. The  
extant dominating endemics, Cyclotella minuta and Aulacoseira baicalensis,  became important in 
Lake Baikal 760 kyr and less than 120 kyr ВР,  respectively. 
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Carotenoids were extracted from macrophytes, sponges, amphipods, fish stomachs, fish livers, 
fish ovaries and zooplankton in samples collected from various depths in Lake Baikal. Acetone 
extracts from macrophytes showed a ratio of absorption at wavelengths of 43O and 665nm 
consistently in the range 2.1-2.5. Sponges from very shallow water (1.5m) showed a similar ratio, 
but a sponge from 25m gave a ratio of 6.6, indicating a reduction in the concentration of 
chlorophyll relative to carotenoids. Extracts from amphipods gave some support for the 
photoprotection hypothesis, with lower concentrations of carotenoids in amphipods from the 
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Two families of Porifera are represented in Lake Baikal: cosmopolitan  Spongillidae and endemic 
Lubomirskiidae. Systematics and phylogeny of  Lubomirskiidae is still poorly known. Indeed, there 
is little agreement on the origin of  freshwater sponges in general, and this group is considered to 
be polyphyletic. Lates  morphological and embryological data indicate that Lubomirskiidae and 
Spongillidae  are closely related. Using molecular data we explored the possible origins of  
Lubomirskiidae and determined the closest relatives of Spongillidae and  Lubomirskiidae among 
marine sponges. Partial sequences of 18S rDNA for  Halichondria japonica Lubomirskia abietina, 
Swartschewskia papyracea, Spongilla  lacustris and Ephydatia, muelleri were compared with 
available sequences of 18S rDNA  of other Porifera. Parsimony and neighbor-joining analyses 
gave trees of  similar  topology. Molecular data were in accordance with the notion of close 
relationships of  endemic and cosmopolitan families. Some marine sponge families are assumed 
to be  related to freshwater sponges. 
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Golomyankas (Comephoridae; Cottoidei; Pisces). // J. Morphol.; 1996; 228: 19-26. 
All four pairs of gill arches in Comephorus baicalensis and C. dybowskii (Comephoridae) are well 
developed. In contrast to other Baikalian cottoids (Cottidae, Abyssocottidae), the slit behind the 
fourth arch is well preserved and two hemibranchs are present on this arch in the golomyankas. 
These anatomical details are considered to contradict the opinion that Comephoridae may be 
derived from other Baikalian Cottoidei. The arches in golomyankas are elongated and equipped 
with very strong spinous gill-rakers. The external sides of the upper and lower jaws are covered 
with numerous spinelike denticles, the apices of which are bent toward the mouth cavity. The 
denticles and the spinous gill-rakers are considered to be a specific adaptation in sluggish 
golomyankas for precise grasping of zooplankton of different sizes, as well as fish larvae. 
Respiratory components of the gill apparatus in the golomyankas are reduced considerably 
because of short gill filaments and the sparce distribution of small respiratory lamella on them. The 



allometry for the relationships between gill respiratory surface area (GRSA) and body mass (Y = a 
Wb) in both golomyankas is biphasic: in juvenile immature C. balcalensis Yj = 199.O13 W1.057 
and in mature animals Ym = 322.354 W0.731. In C. dybowskii the values for immature and mature 
animals are Yj = 95.736 W1.190 and Ym = 199.609 Wo.707, respectively. In the sluggish 
bathypelagic golomyankas (Comephorus) the GRSA per body weight unit is 5-6 times smaller than 
that found in more active secondarily pelagic Baikalian sculpins (Cottocomephorus) examined 
previously. 
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Morphometric investigations of the gill apparatus in the small golomyanka, Comephorus dybowskii, 
revealed a unique structure and a very small gill respiratory area (GRSA) compared with other 
endemic Cottoidei of Lake Baikal: from 5,5 to about 7 times smaller than in the pelagic waterside 
sculpins, Cottocomephorus grewingki and C. inermis, and about 3 times smaller than in grounding 
deep-water Cotinella boulengeri. This is an extremely small GRSA considering no accessory 
respiratory organs are present. Scanning electron microscopic observations revealed numerous 
chloride cells in the epithelium of golomyanka gill lamellae but not in the sculpin lamellae. Chloride 
cells probably restrict gas exchange in the lamellae considerably. The results suggest that 
golomyankas have a small oxygen requirement. 
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1996 and analysed for whole-core susceptibility. Fifteen of  these cores were further analysed 
using а new prototype surface scanning  sensor on board the ship R.V. Vereshchagin. The main 
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(Phoca siberica) in the autumn of 1987 was infection by a morbillivirus similar to canine distemper 
virus (CDV). The same, or a very similar, virus attacked European seals the following spring. By 
means of electron microscopy combined with immunogold staining, we can now confirm the 
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Lake Baikal is host to some 2500 metazoan species, maybe more, the  majority of which are 
endemic. When studies of the lake shifted from purely  descriptive work to а more analytical 
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