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Biology and Management of Coregonid Fishes
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Lyubov Sukhanova® *, Dmitry Politov2, Josef Wanzenbéck? and lan Winfield*

Coregonid fishes (Teleostei: Salmoniformes: Core-
gonidae), being among the most successful groups
in the subarctic, boreal and subalpine fresh waters of
the northern hemisphere, are extremely attractive in
two ways: for biological sciences and as a fisheries
resource (for example reviews: Hudson et al. 2007
Anneville et al. 2015). A series of International Sym-
posia on the Biology and Management of Coregonid
Fishes (ISBMCF) has been organised by leading spe-
cialists from Europe, Asia and North America and has
always served as a platform to promote studies and
knowledge exchange among scientists studying these
species in different countries and institutes. This tradi-
tion has now existed for almost five decades. The first
symposium took place in Canada (1969) (Lindsey &
Woods 1970), then after a latent period the tradition
was continued in France (1984), and since 1987 Core-
gonid symposia have been organised regularly every
3 years in Europe or North America. However, during
this period they never took place in Russia where a
great diversity of coregonids, many of which endemic,
has always attracted researchers (Politov 2017, this is-
sue). During the 11" Symposium that took place in
Mondsee, Austria in 2011 it was decided to hold the
12" Symposium in 2014 in Russia, in Siberia on the
coast of Lake Baikal (cities of Listvyanka and Ir-

kutsk). This special issue presents a set of papers pre-
sented during the 12" ISBMCE For this symposium,
the long-lasting tradition of publication in a periodical
book was transformed to compiling selected articles
into a special issue of a peer-reviewed journal because
of the increasing requirement for researchers around
the world to publish articles in established journals.

This issue includes 9 papers shedding light on dif-
ferent aspects of coregonid biology and the manage-
ment of their populations. The review by D. V. Politov
“Coregonids of Russia: Evolutionary genetic approach
in assessment of the current state of biodiversity” is
the first paper in the series and represents a thorough
synthesis of the current state of Russian coregonid
taxonomy — a valuable contribution for ichthyologists
interested in fish diversity and, in particular, for those
currently studying the complicated evolutionary his-
tory of extant coregonid lineages (Politov 2017, this
issue). Coregonid fishes are prone to rapid speciation
and adaptive radiation and are characterised by strong
morphoecological plasticity, blurring of species bor-
ders due to hybridisation and introgression, and reticu-
late evolution, resulting in the existence of multiple
sympatric forms. There is a very high number of in-
traspecific morphs/ecotypes/incipient species among
coregonids.
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The work by N. A. Bochkarev and coauthors repre-
sents a comprehensive study of a poorly investigated
regional coregonid fauna in one of the largest river
systems of the south-eastern part of Russia (Bochka-
rev et al. 2016, this issue). Ussuri cisco and chadary
whitefish are considered to represent a morphologi-
cally most primitive Coregonus form (Smith & Todd
1992). The authors analyse how current patterns of
molecular genetic variability may reflect the origin
(sympatric or allopatric) of these two species in the
Amur River basin.

Deciphering regional phylogenetic relationships
among European whitefish (Coregonus lavaretus Lin-
naeus) populations in the Baltic Sea by Sendek et al.
(2016, this issue) illustrates the impact of hybridisation
on the process of speciation in coregonids. A combina-
tion of probably both natural and artificial introgres-
sion is described which highlights the need of detailed
knowledge on a considerable number of ecotypes and
corresponding genetic diversity.

A number of studies are devoted to the impact
of climate change and to anthropogenic pressure on
coregonid habitats. Among them is an interesting
‘footnote’ describing the fluctuating fortunes of ven-
dace in the UK (Winfield et al. 2016, this issue) and
a detailed description of the current state of inconnu
in Canada (Tallman & Howland 2016, this issue). The
bioenergetics simulation study of Eckmann (2016,
this issue) also belongs to this group of studies. Ana-
lysing the effect of reoligotrophication on fisheries
management, the author uses available data on the
whitefish stock, catches, and phosphorus concentra-
tion of Lake Constance extending back to the early
20" century. The modeling exercise certainly im-
proves our understanding of production mechanisms
of whitefish in (re-)oligotrophic lakes. As a result,
the author suggests an important topic for future re-
search: how can whitefish population density be ma-
nipulated in the desired way? An indirect question
also arises: is artificial reproduction justified to main-
tain population stocks? However, the importance of
industrial whitefish aquaculture is without doubt and,
although it is still in its infancy on a global scale, it
will enjoy significant improvements in the near future
because harvests of coregonids from many lakes and
reservoirs are decreasing and cannot anymore meet
market demands (Anneville et al. 2015). In this light,
the study of temperature effects and stocking density
on growth of juvenile European whitefish in artificial
conditions (Goebel et al. 2016, this issue) is a timely
contribution to the aquaculture of coregonids in the
Alpine region.

An additional interesting topic, not only in aqua-
culture but also in agriculture and human and veteri-
nary medicine, is the diversity of organism-associated
microbiota (Wong & Rawls 2012). In this field of sci-
ence the work of Belkova et al. (2016, this issue) fo-
cuses on gut bacterial communities of whitefishes and
uses Next Generation Sequencing to analyse the mi-
crobiomes. More specifically, the study analyses the
factors driving the variation in microbial community
composition observed between two coregonid species
and their hybrids. This field of research is rapidly de-
veloping (Zac et al. 2016) and the study represents one
of the first on coregonids, highlighting the innovative
nature of this contribution to our knowledge on fish-
bacteria mutualism. Moreover, it also appears to be the
first study addressing this question for coregonids in
the framework of a hybridisation experiment.

Finally, the analysis of the structure of the inner ear
of several Lake Baikal coregonid species completes
this impressive series of papers. The authors present
morphological correlates of functional characteristics
of hearing in whitefishes that differ in lifestyle and
show a high level of adaptation to their respective eco-
logical niches (Sapozhnikova et al. 2017, this issue).

The Organising Committee of ISBMCF-2014
thanks all participants who attended the first interna-
tional coregonid meeting in Siberia, Russia, despite
long distances from their home institutes and in times
of political unrest unfortunately hindered the attend-
ance of many scientists from countries traditionally
represented at ISBMCF symposia. Many thanks also
go to those who provided manuscripts to this special
issue. We believe that this volume will enable the con-
tinued distribution of knowledge on coregonid fishes
and will inspire new studies on this interesting group
that has become a keystone for taxonomists, evolu-
tionary biologists, nature conservationists and fishery
managers.

On behalf of the Organising Committee,
Lyubov Sukhanova, Dmitry Politov, Josef Wanzen-
bock, Ian J. Winfield
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