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Stable Isotope Ecology : one year experience at the Lake Biwa
Serguei Kiyashko

Last year | was appointed in the Center for Ecological
Research, Kyoto University, as a visiting scientist. | have
arrived at the old CER campus in Sakamoto, Otsu in August
17, 1998 and finished my stay one year later in the excellent
new building in Seta. It was my first visit to Japan, and when |
came to Sakamoto, | was deeply impressed by beauty of Lake
Biwa and its shores, as well as cordiality of my Japanese col-
league. It is the first bright impression, that inspired me whole
year in my attempts to make modest contribution to the
knowledge of processes in the Lake Biwa ecosystem.

I was educated as palaeontologist, but last two decades |
was involved in study of modern aquatic ecosystems by
means of biogeochemical approach, based on survey of natur-
al distribution of stable isotopes of carbon, nitrogen, and sul-
fur in hydrobionts. Working many years in the Institute of
Marine Biology in Vladivostok (Far East of Russia), | deal
mainly with near-shore marine ecosystems in the Sea of

Japan. Benthic detrital food webs, and especially food rela-
tions between invertebrates are of main interest in my studies.

Since mid 70-th marine stable isotope ecology: study of
food webs and organic matter flows by stable isotope ratios, is
developing very fast, but progress in application of stable iso-
tope approach to freshwater ecosystems can be seen during
only last several years. Now stable isotope data obtained in
some lacustrine ecosystems, including pelagic ecosystems of
Lake Baikal and Lake Biwa, are very promising. Some years
ago | also took part in the work of international team of scien-
tists from Russia, Japan, USA, and France at the Lake Baikal.

I can say, that | was really happy received invitation from
Prof. Eitaro Wada, whose classical works in isotope ecology
are well known around the World, to be appointed as a visit-
ing scientists at the CER and to continue stable isotope studies
of freshwater ecosystems. It was a good opportunity to com-
municate with many scientist and students involved in diverse
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stable isotope studies of aquatic and terrestrial ecosystems and
to work in excellent isotope laboratory with best equipment.
Using of elemental analyzer attached to mass-spectrometer
throughout ConFlo interface for simultaneous continuous
flow mass-spectrometry of carbon and nitrogen isotopes gives
now much more broad perspectives for many scientists and
students in CER to be easily involved in stable isotope eco-
logical studies.

Main goal of our joint research with my colleges from
CER, Prof. E. Wada and Dr. T. Narita, was stable isotope
study of Lake Biwa benthic hydrobionts to provide data for
characterization of general *C/*N and *C/*S maps of Lake
Biwa food webs. As a rule, pelagic food webs are in main
focus of interest of ecologists, studying lake ecosystems,
sometimes probably due to much more easier extrapolation of
data obtained in water column, than data of benthic survey, on
the whole lake. However, it is stable isotope approach, that
can really help us to evaluate contribution of benthic produc-
ers and importance of benthic food web to the whole lake
ecosystem.

Our preliminary results on stable isotope compositions of
benthic producers and consumers from littoral and profundal
zones of the Lake Biwa show that , in general, organic matter
synthesized by submersed higher aquatic vegetation of the
lake is enriched in *C isotope and differs from planktonic and
land-derived organic matter. This allows us to compare contri-
bution of macrophyte organic matter versus phytoplankton to
different groups of invertebrates: grazers, detritivores, filter-
feeders or carnivores, using their “C values. Data on “C val-
ues of benthic invertebrate specimens from different depths
confirm the statement that macrophyte detritus play important
role in benthic food webs not only in shallow-water bays of
the lake, like Southern Basin, but also in broad deep-water
area.

oo

Very interesting finding is that nitrogen isotopic composi-
tion of benthic invertebrates significantly changes with depth,
comparing to that of producers from photic epilimnion. It
means that we can evaluate degree of microbial reworking of
nitrogen compounds at different levels of profundal zone of
Lake Biwa using *N data of hydrobionts. We also hope that
carbon, nitrogen, and sulfur isotope ratios can help to evaluate
contribution of chemoautotrophic sulfur-oxidizing bacteria,
witch are shown now very abundant in profundal of Lake
Biwa at least in winter season, to food chains of some inverte-
brate species. Also, unusually high depletion of some species
of chironomids in ©#C indicates on possible involving of
methane throughout bacterial food chain in supporting of
these animals.

One of important peculiarities of stable isotope approach in
ecosystem study is that it is really system method: the more
isotopically characterized elements of system are involved in
background consideration, the easier to interpret isotopic data
obtained for given animal species in terms of its position in
food web. Now growing accumulation of isotopic data on
Lake Biwa ecosystem open broad perspectives for compara-
tive characterization of trophic niches of many animal species,
especially in littoral zone, where sources of organic matter are
most diverse.

On the basis of my short one year experience, | can say
that the Lake Biwa is excellent natural laboratory for further
development of stable isotope ecology, even comparing with
the Lake Baikal. I hope that further works of my colleges and
future generations of students in CER will confirm this state-
ment.

Serguei Kiyashko
Institute of Marine Biology, Vladivostok 690041, Russia
e-mail: inmarbio@mail.primorye.ru
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