
Ann. Zool. Fennici 33: 305–308 ISSN 0003-455X
Helsinki 28 November 1996 © Finnish Zoological and Botanical Publishing Board 1996

1. Introduction

Little attention has been paid to the ruffe (Gymno-
cephalus cernuus) in the past because of its size
and its low economic value. However, the ruffe
has been increasingly noticed in recent years for
different reasons in Europe and also in North
America. These include colonisation of new areas
outside the former geographical range, posing
threats to indigenous fish communities and fresh-
water habitats. As the consequences of these trans-
locations are largely unknown, it is suggested that
the study of ruffe should be given a high priority.

This report does not intend to give a full syn-
opsis of publications on ruffe. However, a synop-
sis on this species is desirable and should be at-
tempted. A bibliography on ruffe is published by
Winfield and McCulloch (1995). The aim of the
present report is to give recommendations stem-
ming from the adhoc ruffe workshop which met

during Percis II. Current knowledge on ruffe is
summarized briefly and, on the basis of this, fur-
ther areas of priority for research are suggested.

2. Nomenclature

There is still some confusion about the correct
Latin name for ruffe with both G. cernua and G.
cernuus being used. However, according to gen-
eral nomenclatural rules the correct name is G.
cernuus.

3. Current knowledge

3.1. Distribution

The natural distribution of ruffe ranges from east-
ern and northern Europe to the northeast of France
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(Berg 1965). Ruffe are found in freshwater but
also in areas of low salinity, such as estuaries and
areas of low salinity in the Baltic. Ruffe were in-
troduced into several new areas outside its natu-
ral range of occurrence. This includes the Great
Lakes in North America (Pratt et al. 1992), Lake
Constance, Germany (Hartmann 1993, Rösch &
Schmid 1996), as well as lakes in northern Eng-
land and Scotland (Winfield 1992). It is remark-
able that this took place mainly from the 1980s
onwards and not earlier. Presumably introductions
of ruffe into other lakes have previously taken
place, but no self-reproducing populations were
established.

The routes of these introductions are unknown.
However, for the Great Lakes a ballast water trans-
port is suggested (Moyle 1991). For Great Britain
a connection with bait fishing is discussed (Win-
field 1996).

3.2. Biology

In Middle Europe, age of ruffe does not normally
exceed 6 years (Hölker & Hammer 1994). Maxi-
mum body length generally remains below 20 cm.
However, from the river Elbe estuary a maximum
length of 29 cm for ruffe is reported (Hölker &
Hammer 1994). Studies on ruffe biology revealed
that the ruffe is a “generalist” regarding food and
ecological preferences (e.g. Bergman 1987, 1991,
Kangur & Kangur 1996). In contrary to most other
fish species ruffe does not undergo ontogenetic
dietary shifts, it remains mainly a bottom feeder
throughout the whole life cycle (Collette et al.
1977, Bergman 1991). Only large specimens in-
gest fish additionally. Ruffe utilize a much larger
depth distribution than perch. Ruffe are present at
all depths in all seasons (Bergman 1991). All these
features apparently enable ruffe to live sufficiently
well as to establish new populations after intro-
duction in nearly all water bodies in temperate
zones, regardless of trophic status. However,
knowledge about ruffe is still rare due to its low
economic importance. Species interactions in par-
ticular are not well understood, e.g. ruffe–pike-
perch, ruffe–perch, ruffe–perch–pikeperch, ruffe–
perch–roach (Bergman 1987, Bergman & Green-
berg 1994). A better knowledge of these interac-
tions in “stable” populations provides the basis

for a better understanding of expanding ruffe
populations.

Additionally, ruffe is an effective predator of
whitefish/vendace eggs and larvae (Adams &
Tippett 1991, Rösch & Schmid 1996). This raises
questions concerning the negative influence of
newly introduced ruffe on endangered coregonid
populations (Rösch & Schmid 1996, Winfield
1996). Although ruffe and coregonid fishes have
coexisted for a long time within their natural range
of occurrence, the situation is different in lakes
where ruffe is a newly introduced species.

3.3. Genetics of the genus Gymnocephalus

Until the early 1970s, the genus had been thought
to be represented by three species, the widely dis-
tributed Eurasian G. cernuus, G. schraetser from
the Danube and Kamchia river basins and G. ace-
rinus from northern tributaries of the Black Sea.
A new species of the genus, G. baloni (Holcik &
Hensel 1974) was discovered in 1974. Several
studies have been focused on this species to re-
veal possible genetic differences between both
species (Ráb et al. 1987, Sivkov 1985, Slechtová
& Slechta 1995) because of doubts as to the spe-
cific validity of a new taxon. These studies have
shown that individuals of G. cernuus and G. baloni
can be easily identified using both biochemical
and chromosomal markers. Mayr et al. (1987)
analyzed chromosomal NORs in the three Danu-
bian species of the genus using sequential fluo-
rescence stainings. They found identical chromo-
somal locations in all three species concluding that
such location is phylogenetically conserved among
European percid fishes. Comparison of hetero-
chromatin markers in the karyotypes of ruffe in-
dividuals from the Elbe and Loire river basins re-
vealed detectable differences (Ráb & Ozouf-Cos-
tas, unpubl.). The only available study on genetic
structures of different G. cernuus populations from
the Elbe and Danube river basins as well as dif-
ferences among all three Danubian ruffe species
using several allozyme markers is that of Slech-
tová and Slechta (1996). The electrophoretic anal-
yses revealed remarkable interspecific differences
in the electrophoretic patterns of different enzymes
which enabled the distinction of the three species
as well as incidental hybrids.
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4. Suggestions for research priority areas

The recent spread of ruffe into new areas urgently
requires further studies as there are considerable
implications for fish conservation and manage-
ment:

— First of all, the present knowledge on recent
trends in introduction and establishment of
new populations of ruffe exceeding its former
range has to be collated and published. Only
with such an overview can most of the recent
introductions and changes be documented.

— The biology of ruffe and its role in lakes where
this species occurs naturally have to be studied
more in detail. Interaction and competition
with other species need to be investigated more
intensively.

— Detailed life history studies are needed. So far,
most of the knowledge on early life history is
based mainly on empiric data. For example,
basic questions concerning early life history
of ruffe are unknown, such as multiple spawn-
ing, preferred spawning sites, larval distribu-
tion, etc.

— In order to cope with negative effects of intro-
duced ruffe it is necessary to learn from case
studies of other introduced species which are
also generalists.

— Research on the genetics of ruffe is essential
to provide answers on the number of fish ini-
tially introduced, the origin of the fish (Danube
drainage basin, Rhine), and to identify the
species occurring: Gymnocephalus baloni or
G. cernuus or a hybrid.

5. Management strategies

The occurrence of ruffe has direct or indirect
management implications. The ruffe has been in-
troduced into lakes with economically very im-
portant species, for example perch or whitefish.
The main question is, whether it is possible to
control the population of ruffe. Several ideas were
suggested:

— The enhancement of the stock of possible pred-
ators on ruffe, e.g. pikeperch, perch and eel.

— An example of successful control of ruffe is
the fisheries management in Lake Vörtsjärv,

Estonia, where by supporting pikeperch and
pike the ruffe population is at a tolerable level
(Kangur & Kangur 1996).

— In Finland a high price is paid for ruffe caviar.
If demand could be increased, this could gen-
erate increased commercial fishing for this
species.

— General management strategies may not be sug-
gested due to the wide range and different situa-
tions in which ruffe established populations.

References

Adams, C. E. & Tippett, R. 1991: Powan, Coregonus
lavaretus (L.), ova predation by newly introduced ruffe,
Gymnocephalus cernuus (L.), in Loch Lomond, Scot-
land. — Aquaculture and Fisheries Management 22:
239–246.

Berg, L. S. 1965: Freshwater fishes of the USSR and adja-
cent countries. — Transl. from Russian. Israel Program
Scientific translation, Jerusalem Vol. 3. 510 pp.

Bergman, E. 1987: Temperature-dependent differences in
foraging ability of two percids, Perca fluviatilis and
Gymnocephalus cernuus. — Environmental Biology of
Fishes 19: 45–53.

— 1991: Changes in abundance of two percids, Perca
fluviatilis and Gymnocephalus cernuus, along a pro-
ductivity gradient: Relations to feeding strategies and
competitive abilities. — Can. J. Fish. Aquat. Sci. 48:
536–545.

Bergman, E. & Greenberg, L. A. 1994: Competition be-
tween a planktivore, a benthivore, and a species with
ontogenetic diet shifts. — Ecology 75: 1233–1245.

Collette, B. B., Ali, M. A., Hokanson, E. F., Nagiec, M.,
Smirnov, S. A., Thorpe, J. E., Weatherley, A. H. &
Willemsen, J. 1977: Biology of percids. — J. Fish. Res.
Board Can. 34: 1890–1899.

Hartmann, J. 1993: Der Kaulbarsch im Bodensee. — Österr.
Fischerei 46: 90–91.

Holcik, J. & Hensel, K. 1974: A new species of Gymnoce-
phalus (Pisces: Percidae) from the Danube with remarks
on the genus. — Copeia 2: 471–486.

Hölker, F. & Hammer, C. 1994: Growth and food of ruffe
Gymnocephalus cernuus (L.) in the Elbe estuary. —
Archive of Fishery and Marine Research 42: 47–62.

Kangur, K. & Kangur, A. 1996: Feeding of ruffe (Gymno-
cephalus cernuus) in relation to the abundance of benthic
organisms in Lake Vörtsjärv (Estonia). — Ann. Zool.
Fennici 33: 473–480.

Mayr, B., Kalat, M., Ráb, P. & Lambrou, M. 1987: Band
karyotypes and specific types of heterochromatins in
several species of European percid fishes (Percidae,
Pisces). — Genetica 75: 199–206.

Moyle, P. B. 1991: Ballast water introductions (of aquatic
organisms). — Fisheries 16: 4–6.



• ANN. ZOOL. FENNICI Vol. 33308 Rösch et al.

Pratt, D. M., Blust, W. H. & Selgeby, J. H. 1992: Ruffe,
Gymnocephalus cernuus: newly introduced in North
America. — Can. J. Fish. Aquat. Sci. 49: 1616–1618.

Ráb, P., Roth, P. & Mayr, B. 1987: Karyotype study of
eight species of European percid fishes (Pisces,
Percidae). — Caryologia, 40: 307–318.

Rösch, R. & Schmid, W. 1996: Ruffe (Gymnocephalus
cernuus L.) newly introduced into Lake Constance:
population dynamics and possible effects on whitefish,
preliminary data. — Ann. Zool. Fennici 33: 467–471.

Sivkov, J. S. 1985: Morphological characteristics of new
species in the Bulgarian ichthyofauna Gymnocephalus
baloni Holcik et Hensel, 1974 (Pisces, percidae). —
Acta Zoologica Bulgarica 27: 10–19.

Slechtová, V. & Slechta, V. 1996: Gymnocephalus baloni

– species validity and the position within the genus
Gymnocephalus (Pisces, Percidae): evidence from lac-
tate dehydrogenase patterns. — Acta Universitatis
Carolinae – Biologica. (In press.)

Winfield, I. J. 1992: Threats to the lake fish communities of
the U.K. arising from eutrophicaton and species intro-
ductions. — Netherlands Journal of Zoology 42: 233–242.

— 1996: Recent introductions of the ruffe (Gymnocephalus
cernuus) to three United Kingdom lakes containing
Coregonus species. — Ann. Zool. Fennici 33: 459–466.

Winfield, I. J. & McCulloch, I. D. 1995: An indexed bibli-
ography of the ruffe Gymnocephalus cernuus (L.)
(Percidae): a carnivorous fish threatening rare fishes
following recent introductions in Britain, Europe and
North America. — FBA Occ. Publ. 31. 40 pp.


