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Introduction

Relevance of the studyBefore this research, two species of the Cobitfdagly
fish — the weather loachMisgurnus fossilis(L.)) and spinedoach (Cobitis taenia
(Linnaeus, 1758)) — have been known in Lithuania.tide spined loach as a species has
hardly ever been investigated in Lithuania, | g@rinvestigations into the spined loach
based on the experience of neighbouring countiiég. spined loach is a small and
commercially insignificant fish; nevertheless, dtshits role in the ecosystem as any other
fish species. Loaches are rather important filbéiground sediments. They feed not only
on small organisms and algae in ground sedimeuntslbo on detritus.

The data of prior investigations into ichthyocersosé Lithuania do not reveal
condition, distribution, abundance or status ohsgdiloach populations clearly enough
as a specific way of life of the spined loach aedybiarities of its habitats require that
specific methods of fishing should be applied. Ef@re, older data most often are not
adequate for the estimation of population abundawfeen more suitable methods for
fishing had been employed, spined loach catcheanmbeamore frequent and, what is
more, a new species of another genus, the gold&h Iabanejewia auratéDe Filippi,
1865)), was detected. As a species, availableatatahich are scarce (DD), the golden
loach Sabanejewia aurajais included into the IUCN Red List (IUCN Red Lis996).
Both species are included in the Natura 2000 fgirotected species and are preserved
within the framework of the Bern Convention (Appentl) and the European Habitat
Directive (Annex Il) (European Council Decision 832/[EEC 1998; EEC Council
Directive 92/43/EEC 1992).

The biology and ecology of loaches, in particulae golden loach, are very
scarcely investigated all over the world and haedlgr investigated in Lithuania. There
are little literature data on loach ecology becatse difficult to detect them in natural
conditions, and laboratory observations are rathes mostly due to the shortage of
material and, in case of the golden loach, ratbergicated conditions of their keeping.
Both species are rather rare and threatened withcg®n in many places; therefore,
they (in particular, the golden loach) are undeostgution in practically all countries.
Currently, investigations are nearly exclusivelygued only in the area of karyology
and some initiatives have been made in genetics.

The Cobitidae family has some other obscurities,iciwhrequire further
investigation. Both species have rather many tamonarregularities. The spined loach
is dwelling in almost all Europe, excluding Far MorHowever, the distribution range
should be adjusted based on karyological data. lfosarlier described sub-speci€s (
taenia lutherj C. t. melanoleucaC. t. satuninietc.) are now described as independent
species. In th€obitis genus, there is a great morphological similarityother species
with C. taenia Therefore, species identification often requites use of more variable
methods. For example, some southern loaches dgeilar the Black Sea are already
separated as new species based on karyologicatigagons. Along with the mentioned
species, theCobitis genus has a variety of polyploid hybrids of difflet species.
Currently, more than ten such forms-biotypes ar@nmin Central and Eastern Europe
(Janko et al 2007). Out of species dwelling in Europe, six tbéem —C. taenig
C. elongatoidesC. melanoleucaC. taurica C. tanaiticaandC. strumicae(Cholevaet
al. 2008) are hybridizing between. Thus, thebitis genus still contains many unclear
issues to be solved: gaps in biogeography mustillesl, f knowledge of biotypes



(hybrids) extended, etc. In Lithuania, it is neeeggo define the taxonomic status of
loaches by distinguishing separate forms, subspearid species.

For a long time the golden loacBgbanejewia aurajavas considered to be one
species. The representatives of this former speantesbit fresh waters of the Baltic,
Aegean, Black, Azov, Caspian and Aral Sea basihs.species was divided into several
subspecies. Currently, each subspecies is disshgdias a separate species; however,
further investigations are necessary. The subspecithe golden loach of the Baltic Sea
basin Gabanejewia aurata baltic&Vitkowsky, 1994) now has the nansabanejewia
baltica Witkowsky, 1994, or a northern golden loach (Klaite% Freyhof 2007). In
Lithuania, the golden loach was firstly caught e tVenta River basin. This is a new
basin for the distribution of the species; it ipa@te and not connected with other basins
inhabited by the species. Thus, the golden loaahgva species for Lithuanian waters,
has been found; therefore, it is necessary to hgterits distribution, precise taxonomic
status, and estimate population parameters.

Objective and tasks of the study.

The main objective of this work is to determine ttexonomic status of
Lithuanian loaches and distinguish forms, subspeae species, examine their
distribution, abundance and difference of poputation Lithuanian inland waters, as
well as factors conditioning selection of habitdtse following tasks were set to achieve
the main objective:

1. To generalize and adjust the data of investgatif distribution of loaches in
Lithuanian inland waters (different basins and whtelies);

2. To evaluate loach habitats;

3. To evaluate loach abundance in different wabelids;

4. To perform morphometric investigations of sepafdaach populations from
various water bodies;

5. To perform kariological investigations of loagopulations from different
water bodies of Lithuania;

6. To confirm the existence of separate forms, pedies and species according to
the results of morphometric and karyological feasgr

7. To determine the distribution of loach formshspecies or species) in different
water bodies and habitats;

8. To evaluate the distribution of loach forms (&udxcies or species) in the waters
of the territory of Lithuania.

Defended statements:

1. Lithuania is inhabited by more than one loackcegs.

2. Loach distribution in different regions of Littwia is different, and their
population densities are different due to differemditions.

3. In the territory of Lithuania, the spined log€obitis taenid is not a uniform
species, but a complex of different polyploid hysti

Novelty of the study:

Loach has not yet been investigated in Lithuanmal earlier investigations into
ichthyocenoses do not reflect the status, disivbytbundance and status of loaches.

v Loach population status, distribution and abundanteLithuania are

examined.

v' The northern golden loach which is a new specie&itbuania was detected

during this investigation and described and exathine



v' The complex structure of spined loach populatiomsexamined, which
reveals the existence of now polyploidy hybrid&ithuania.

v' The knowledge of distribution of the golden loastextended on a European
scale.

v New information on biotypes ofobitis taeniacomplex is presented and
their biogeography is supplemented.

Scientific and practical significance:

v' The spined loach is protected under the Bern Cdire(Appendix II) and
European Habitats Directive (Annex IlI); thereforgpecial territories are
excluded to ensure species protection, abundarttstatus. The material of the
investigation was used when creating a networkrofegtive territories under
NATURA 2000. By implementing the requirements of BRY43EEC Directive
the loach monitoring was carried out in Lithuaniaurers within the network of
Natura 2000. The results obtained indicate loagbufation status in protected
areas. The data and conclusions of the investigatoight be used to organize
works in a purposeful and efficient manner, to ectranges of protected areas,
to carry out nature protection measures and hawetger understanding of
problems related to species investigated in Litrararwaters. Methodical
requirements for loach monitoring are created.

v' The newly detected species, northern golden laaathonly supplements the
list of Lithuanian ichthyofauna, but also showsriligition of this species in the
Baltic Sea basin. The number of sites inhabitedhig species in Lithuania is
one of the largest — 12 sites in 5 rivers. In Pdjavhere loach was detected for
the first time, only several sites are known in Bigg basin (Vistula basin),
Oder River and Nemunas basin. One site is know&ammany (in the Oder
River) and one in Latvia (Gauja River).

v" In Europe, loach complexes and biotypes constgusinch complexes were
mostly investigated in northern, central and southgarts. There is still a
shortage of data from areas north and east of Badaa Ukraine. The data
obtained in this work supplement the biogeographyoach complexes and
biotypes by adding the territory of Lithuania toetlzone which is under
investigation and encourage further studies. Atgwy biotypes the existence of
which has been only theoretical are identified.

v' The work presents reasonable proposals for changes Lithuanian loach
nomenclature and recommendations for loach pratecti

Approbation of results. The results of the doctoral dissertation are shleld in 2
articles (one of them in press) and 5 abstractonferences (two of them international)
and used when distinguishing NATURA 2000 protecéeedas and in the creation of
methods for the monitoring of local fish speciegpyations of significance in the
European Community.

Structure of dissertation. The dissertation consists of the following chapters
Introduction, Literature Review, Material and Medtisp Research Results and Discussion
(consisting of 6 subchapters), Conclusions, Recomaaitons, References, List of
Author’s Publications and Conference Abstracts. thié material is presented in 168
pages; Material and Methods, and Research Resut®escussion are presented in 103



pages. The list of references includes 137 sourtée. dissertation is written in
Lithuanian with summaries in both English and L#hian. The text contains 74 figures
and 21 tables.
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Literature Review

This part of the dissertation presents loach deseris and a review of their
biology, ecology, karyology, as well as systemiweistigations and their progress.
Problems and significance of various investigatiaresdiscussed. An overview of scarce
loach investigations in Lithuania, most often iretleontext of ichthyocenoses, is
presented.

Material and Methods

Methods of research

Collection of material

The methods of monitoring local fish populationgngiicant in the European
Community were applied. Fish were caught with etdigthing equipment and
(depending on the specificity of local conditioms)h a fish dredge and dragnet.

Species identification

The spined loachQobitis taenia and the northern golden loacBapanejewia
baltica) belong to different genera; therefore, these isgeare easily distinguishable
according to their morphological features (Maitlat@77; Ahnelt & Tiefenbach 1994;
Perdicest al 2003).

Evaluation of population parameters

Loach abundance (n, items), density (N, item/100amd biomass B (kg/100°m
in a study area was estimated (Zippin 1958).

Evaluation of habitats

Investigations into spined loackCgbitis “taenia”) populations were carried out
in different rivers and lakes with wide littorals, specific habitats. Investigations into
northern golden loachS@banejewia balticapopulations were carried out in rapidly-




moving rivers, in specific habitats. Catches, hosvewere done in various habitats so
that possibly variable conditions were evaluated @&miting factors determined.
Different ecological and physical-chemical paramsetd habitats were determined:

In rivers — bed width (m), river regulation levekgpth (maximal and average of
the site, m), average stream flow rate (m/s), awsving of the bed with vegetation (%),
ground structure, coast structure, hiding placestadce to the nearest pit (m), water
temperature (t°C), amount of dissolved oxygen (ngffH amount, electrical
conductivity 1S/cm), caught-up area (m

In lakes — lake area (ha), coastal perimeter (rttpral width (m), prevailing
ground, general overgrowing with vegetation (%)astostructure, hiding places, depth
(maximal and average of the site, m), caught-up 8.

Morphometry

Fish were measured with callipers (to the nearé€L@ mm) according to the
schemes of MiSik (1958) and Banareseual (1972). 24 plastic and 10 meristic
parameters were measured.

Plastic parameters of fish of different age groapsl sizes are presented as
relative values. Body parameters are presented @raentage part of standard body
length (SI), and head parameters are presentegasentage of head length (Ic).

Karyological methodsExclusion and identification of chromosomes.

Exclusion of chromosomes was done immediately dfsér catching (within 3
days). If fish had to be kept longer, they weresgisome time (about 2 weeks) to adapt
in the aquarium. Colchicine solution was injectedioifish body, then fish kidney
homogenized and cell solution washed. Then ceppesuson was dropped by a pipette
on a clean glass slide and air-dried. Dried sampége stained with 4% Giemsa solution
and after drying treated by an Olympus BX51 micopec Metaphasic plates were
photographed using a connected-to-the- microscopgmg@is DP12 camera and
computer with DP Soft analysis 3.2 visual analgsifware.

Karotypes of different species of tl&obitis genus differ; therefore, in many
cases it is not very difficult to identify originapecies of hybrids. In Lithuania, spined
loach hybrids with the following species, namé€ly elongatoidesC. melanoleucaC.
taurica and C. tanaitica, are possible. Karyotypes are identified based oailahle
information on species chromosomes (Réll 2000; Janketal. 2005, 2007; Vasil'ev
& Vasil’eva 2008). Hybrid biotypes are given codmmes of capital letters according to
karyotypes of original species. Lettércorresponds t&. taenia haploid chromosome
set,E to C. elongatoidesN to C. tanaitica

Criteria for evaluation of areas significant foofaction of loach habitats

The Executive Order No D1-389 of the Minister ofviEanment of the Republic
of Lithuania of 21 July 2008 ‘On Amendment of Exeeal Order No 219 of the Minister
of Environment of the Republic of Lithuania of 2@l 2001’ ‘On Approval of Criteria
for Territories Important for the Protection of MNedl Habitats’ establishes that a
description of procedures for the selection ofiti@ries important for habitat protection.
Part four of the description lays down the critdaathe selection of territories important
for the protection of wild animals and plants. Tteries important for loachGobitis
taenig protection have to meet the following criterioivers or their stretches where the
density of individuals of this species is not lowean 5 individuals per 100 square
meters.




The data obtained were analysed using differenttwsoé. Population,
morphometric and habitat parameters were analysaadg uMicrosoft Office 2003
package and Statistica 6.0 (Statsoft Inc., Tulddalidma). Statistical methods, F test,
ANOVA Fisher LSD test and cluster analysis weredugehotographs of metaphase
plates were treated and karyotypes determined ubki@gopen code graphic software
Gimp 2.2.13 (GNU Image Manipulation Program).

Research Material

Investigations were carried out in June—October32Q008. 313 sites in 148
rivers of 15 basins (sub-basins) were investigéiedble 1). Material for the assessment
of spined loach@obitis “taenia”) populations was collected in 99 sites of 51 svef
14 basins (sub-basins) of Lithuania . In total 31,4hdividuals ofCobitis “taenia” were
detected. In 2002-2006, material was collected rk&ai, Plateliai, Dusia, iSiy,
Sakary, Luksto and Zuvintas lakes. In total, 28 individuak @obitis taeniawere
caught.

Table 1. Rivers investigated a@abitis “taenia” material collected in 2002—2008.
1 lentek. 2003-2008 m. tirtos g ir surinktaCobitis ,taenia“ medziaga.

Researched Inhabited by spined loach Detected
Year
Rivers Sites Rivers Sites Cobitis ,taenia“

2003 41 85 18 30 161
2004 38 79 11 18 85

2005 51 85 17 19 438
2006 51 70 7 9 29

2007 57 124 10 20 91

2008 78 132 30 46 627
Total 148 313 51 99 1431

Having started to collect material for investigatiof loach in Lithuania, a new
species of another genus, the golden lo&dbéanejewia aurata balticeeSabanejewia
baltica) was identified. Thus, material for investigatioh the new species was also
collected. In 2002—-2008, the golden loach was cungh? sites of 5 rivers belonging to
the Venta and Nemunas basins. In total, 130 indal&lof the golden loach were caught
(Table 2).

Table 2. Northern golden loach caught in invesédatvers in 2002-2008.
2 lenteé. Tirtose upse 2002-2008 metais sugauti auksaspalviai kirtiklia

River Number of sites 2002 2003 2004 2005 2006 20072008 | Total
Minija 1 7 7
Serk3r 2 4 4 31 10 49
Sirvinta 2 3 9 2 27 41
Sventoji 5 4 5 3 12
Venta 2 1 3 10 1 6 21
Total 12 5 18 41 8 9 3 46 130

Material for morphometry of the spined loa€®opitis “taenia”’) was collected in
2002-2005. In total, 71 individuals from 3 lakesl d® rivers (23 sites) were measured.
Material for morphometry of the golden loacBhapanejewia baltidawas collected in
2002-2005. In total, 25 individuals from 4 riveéssjtes) were measured.

Material for investigation of loach karyotypes wedllected in 2005-2008. In
total, 204 samples from 27 rivers and 2 lakes ([{@&syswere taken, out of which 190
were females and 14 were maleaobitis “taenia”.
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Research Results and Discussion
Loach distribution and abundance

Distribution and abundance of the spined loach in [thuanian rivers The
spined loach Qobitis “taenia”) is distributed all over the territory of Lithuaniex the
largest rivers, and in the majority of medium-gsizers and larger streams.

There are 4 climatic regions in Lithuania: Littgr&amogitian, Middld_owland
and Southeast Highlan@ailiuSis 2001), distinguished by climatic indicegological
formation and other natural factors, which influemiistribution and abundance of loach.

Loaches were detected in 34.5% of all investigaiteers and in 31.6% of sites
during investigations of 2002—2008.

The frequency of occurrence of the spined laoclesaamong river basins (sub-
basins). No loach has been caught only in the Dyg&nar basin (Dysna, Bigta or
Laukesa-Nikajus). Loaches were most frequently baug the Venta and Nemaéiis
basins (75% of sites). The spined loach was detent88.5-40% of sites in the Dubysa,
Jira and Nemunas basins and in the basins of snflavs of the Nemunas and in 27.8—
33.3% of sites in the ¥a, Neris, Neszis, Sesup and Sventoji basins. The least loach
frequency was in the Merkys and Zeimena River Isagiaspectively, in 23.5% and
21.4% of sites).

The frequency of occurrence of the spined loacheudasignificantly among
different climatic regions of Lithuanidn the Samogitian region, the spined loach was
detected in 69.2% of investigated rivers, in Middlewland the species occurred in
38.2% of rivers studied, while the respective numbe Southeast Highland was only
21.7%. The occurrence of the spined loach in ttes docated in different regions was
42.3%, 32.8% and 26.2% of investigated sites ispeetively, Samogitian region,
Middles Lowland, and Southern Highland (Fig. 1).

80
% 69,2 [ m River: O Sitey]
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60
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04 38,2

32,8 26,2
30

21,7
20 1 —
10 —
0 T T

Samogitian region Middle Lowland region SoutheashHligd region

Fig 1. Frequency of occurrence of spined loachvers of different climatic regions of
Lithuania.
1 pav. Kirtikliy sutinkamumas skirtingLietuvos klimatini rajon; upése.

The density of the spined loach was low in the migjaf Lithuanian rivers. In
2003-2008, it varied from 0.02 ind./ 100" n@ 100.6 ind./100 min all sites of
Lithuanian rivers. Loach density was subject taeliic regions and river types.

Most of brooks, streams and even medium rivershm riegion of Southeast
Highland are classified as cold-water trout-typeers. Conditions in these rivers are
often unsuitable or close to unsuitable for thenegiloach to live. The situation in the
Samogitian region and in Middle Lowland is diffeterin both regions the majority of
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rivers are slow-flowing and rapidly getting warnhetefore, they have many habitats
suitable for the spined loach. Most beds of riverdliddle Lowland are regulated, they
are eutrophicated and contaminated. The spined lagoids highly eutrophicated and
contaminated rivers which cannot boast of diversityhabitats. Besides, Southeast
Highland is prevailed by sandy ground, and biocesad benthos of sandy ground are
less productive than biocenoses of loam and sapaiy Iground prevailing in Middle
Lowland and Samogitian regions. These factors atgmact spined loach density in
habitats.

For these reasons the density of spined loach pbpns in different climatic
regions of Lithuania varied. The highest densityspined loach populations was in the
Samogitian region (6.4 ind./100)mleaving behind Middle Lowland (2.6 ind./100)m
and Southeast Highland (0.5 ind./100.mHowever, only the difference between loach
population density in Middle Lowland and in Soutsigdighland was reliable.

Based on the size and type of rivers we can sedhbaverage density of spined
loach populations in large warm-water rivers of tBamogitian region was reliably
higher than that in large warm-water rivers of $eatst Highland.

Distribution and abundance of the spined loach in [thuanian lakes The
spined loach Qobitis taenid can be found in the lakes with wide littoral zen&@he
highest density was registered in suitable habitftsLakes Sakarvos and Dusia
(respectively, 80 ind./100 mand 50 ind./100 m Loach density was considerably lower
in other lakes: 4.4 ind./100 rm LaSiai, by 3 ind./100 min Plateliai and kkstas, 2
ind./100 min Zuvintas, and 0.7 ind./100°m DriikSiai.

Distribution and abundance of the golden loach Sabanejewia baltich in
Lithuanian rivers. Having started to collect material for investigatiof Lithuanian
loaches, a new species of another genusSabanejewia aurata balticeeSabanejewia
baltica) (golden loach), has been identified in Lithuania.

The northern golden loach was detected in Lithuamnig in 12 sites of 5 rivers
belonging to the Venta and Nemunas River basine.pdpulation of the Venta basin is
the most abundant and stable. Until 2004 the aeedagsity was 2.19-2.95 ind./100 m
When the habitat in the Serkdmoth was destroyed, the golden loach was detéctad
stretch up in the lower reaches and in the VenteeRnear the Serk&nmouth
(respectively, 3.33 and 0.06 ind./100).nGolden loach density in the Nemunas basin
was a little lower: 1.1 ind./100 ‘nin the Minija River, 0.43-0.45 ind./100°rim the
Sirvinta River, and 0.03-0,4 ind./100" in the Sventoji River (Neris River basin).
Though golden loach populations were not abundanthé Sventoji basin, but the
species was rather widely distributed and detewgdlarly (Fig. 2).
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Fig. 2. Average density of the northern golden lhomcsites in 2003—2008.
2 pav. Auksaspalvio kirtiklio vidutinis tankis syse 2003-2008 m.

Loach habitats

Spined loach Cobitis “taenia”) habitat selection strategy.In Lithuania the
spined loach is dwelling in large slowly-moving er¢ and small fast-moving streams
where water is not too cold as well as in lakedwlifferent bottom. However, even in
such water bodies loach prefers habitats with @efiphysical parameters — soft bottom,
not intensive current, different-level overgrowmwgh water vegetation, but avoids open
areas. The spined loach is not detected in sntadillosv, very fast-moving and cold
streams.

The decisive factor for the spined loach to sedestiitable habitat in Lithuania is
water temperature, because the spined loach sfaatgning when temperature increases
up to 16°C. Loaches do not live in rivers and streavhere water temperature does not
reach such warmth. However, even rivers with adegtemperature regime might not
be inhabited by loach because of other factorsufgtpodepth, etc.).

The maximal annual temperature ranged from 9.200C3n the study rivers.
Spined loaches were caught in sites with water &zaipre in the range of 16-30°C
(22.1°C on average); however they were not caughités where water temperature was
in the range of 9.2-28.5°C (18.7°C on average). perature differences in sites are
reliably significant.

An important physical parameter was water flow rat®ugh the spined loach
often selected habitats with slowly moving watersays and inlets. The sites inhabited
by the spined loach distinguished by a reliablyhkigindex of this parameter. This was
due to dissolved oxygen, because the spined loaa@mioxyphilous fish. When the
current is greater, water contain a greater amaiintissolved oxygen (correlation
coefficient r = 0.84), which was reliably greater the sites with loach detected
compared with the sites where the spined loachnetaidetected.

The spined loach also needs soft ground. The $istearly always hiding, either
when it is resting or in case of danger. It ememydy when it is actively feeding. The
mostly preferable ground for the species is finevgl, gravel with sand, and sand with
mud. The rough sand-gravel ground is less prefeard the ground of rough sand and
stone, or pure sand, or pure mud are the leastmpeef However, if the bottom is
densely covered with water vegetation and largeaithralgae, loach might prefer living
on hard and stony ground where fish can succegdfiide and rest among vegetation.
The ANOVA Fisher LSD test showed that the spinegicloinhabits rough sand and
gravel ground when the amount of water vegetasasignificantly greater (p = 0.0258).
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This is typical of larger and/or fast-moving rivessich as Neris, Sventoji, Venta,
Sesuvis, Apa%a, Krazant where vegetation covers 30-70% of rough sand-grave
ground.

The spined loach changes habitats depending osetison. In winter they move
to deeper places; therefore, pits can always badfdn loach habitats. All the sites
inhabited by loach had at least one pit (no less th m deep) nearby (within 50 m).
Most frequently (87.7%) loaches were detected neertttan 5 m from a pit. Sites with
all other conditions suitable, but without pitstire vicinity of 50 m were not inhabited
by loach.

Golden loach Gabanejewia balticahabitat selection strategyIn Lithuania, the
golden loach prefers habitats with more strictlfirdel physical parameters; the species
can only be detected in clean, fast-moving, notopliicated rivers with clean sand-
gravel ground, but sufficiently warm water (no I&san 20°C).

The golden loach prefers habitats with temperaasr@ decisive factor. For the
golden loach, temperature is more important thanttie spined loach. In Lithuania,
there are very little rivers with temperature iras®g up to the range suitable for
spawning, i.e. up to 20°C, and many of them are suitable for the golden loach
according to other factors (water flow rate, groustd.).

The highest annual temperature in rivers inhaldigthe golden loach is reliably
higher than in rivers without this species (21-23)3

A very important factor is water flow rate. Though other places of its
distribution range, the golden loach is dwelling habitats which considerably vary
according to the water flow rate, in Lithuanian tf@den loach can only be detected in
fast-moving rivers. The average flow rate in goldesch habitats was from 0.3 to 1.2
m/s and reliably differed from that in the sitesamhthe golden loach was not detected.

It was noticed that golden loach habitats had &lhigxpressed pH meaning —
8.1-8.34. These values were reliably higher thaother sites. For the spined loach this
factor was not very important.

Morphometric research

Morphometry of the spined loach Cobitis “taenia”). Meristic and plastic
features of spined loach females did not differsigiificantly in rivers and lakes.
According to meristic features, differences betwksmnales of river and lake populations
were not significant; however in rivers, a ratheeaj scattering of individual features
was recorded. In lakes, features did not differ Imand were within the range of
individual features in rivers.

Spined loach populations differed according to tmadeatures, too. The
parameters of individuals of lake populations did differ greatly and were within the
range of fluctuation of parameters of individualgiger populations. But some features
can be distinguished, namely the length of pectanal ventral fins of lake females (IP
and V) are often a little greater. From the ANOWHAsher LSD test we can see a
significant difference in IV parameters of femal&fslake and river populations (p =
0.0498).

From cluster analysis of plastic features of indiils we can see differences
between separate populations. 9 clusters werengisthed, and individuals of
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populations of very different basins and riverd feithin clusters. It was also noticed
that individuals of different sites of the sameerw fell in different clusters. Populations
of similar sites (lower reaches of larger riversl @imeir inflows, upper reaches of rivers
and lakes of upper reaches, upper reaches of sinviéas) group into clusters according
to individual features.

After factor analysis of clusters by the ANOVA methwe found the features
decisive for differences between populations. Davisof clusters was influenced by
even 18 plastic parameters out of 22. Reliableebfices between populations were not
observed only in pD, ID, IA and poO parameters. firteen features deciding differences
are IC, hA, pV, h, hc, Ic.

Morphometry of the northern golden spined loach $abanejewia baltica In
Lithuania, meristic and plastic features of cauggitien loach are insignificantly outside
the limits established for all other former subspgcThe meristic features of golden
loach of the Minija basin do not differ from meitsteatures ofS. baltica and other
former S aurata subspecies in Poland; whereas individuals from Skentoji River
differ from individuals from Poland only in a greatnumber of branched rays of the
dorsal fin (Db) — 8 against 6—7. However, the indlals from the Venta basin differ
more. The greatest differences of meristic feataresbetween golden loach caught in
the Venta basins arfl balticafrom Poland (Table 3). The Venta’ individuals ofteave
a greater number of branched rays in fins: mo&tno& (occasionally even 9) branched
rays in the dorsal fin (D) and pectoral fin (P),emas individuals from Poland have only
6—7 Db and 7-8 Pb. Nevertheless, it is within tin@it$é of other former subspecies
(except for 9 Db). The anal fin (A) and ventral {i) has 6 and occasionally even 7
branchy fins (Ab and Vb), whereas individuals fréland have only 4—-6 Ab and 5-6
Vb. This is already a significant difference frotth farmer subspecies — in all of them
the values are the same. Neither of the subspépresent species) had fish with 7
branchy rays in A and V fins, or with 9 branchysaiy D fin.

Table 3. Comparison of meristic featuresSalbanejewia balticdkom Venta, Minija and

Sventoji basins with other populations accordinditerature (highlighted differences
between Lithuanian and other populations).

3 lentek. Auksaspalvio kirtiklioSabanejewia balticas Ventos, Minijos ir Sventosios
baseim meristinp pozymi palyginimas su literatiniais duomenimis (paryskinti
skirtumai tarp Lietuvos populiagijindividy ir literatiiriniy duomem).

o Saban_ejewia Saban_ejewia Saban_ejewia S. baltica _ suE(;gESireSs. g%rfé? ding
Meristic baltica baltica baltica (S. aurata balticd : :
features| (from Venta | (from Minija | (from Sventoji| (according to to Witkowski A.,

basin) basin) basin) | Witkowski A)) |, Bacwmesa E.JL.,
Bacuises B. I1., et al)

Du 2-3 2-3 3 2-4 3

Db 7-8(9) 7 8 6-7 5-8

Au 2-3 3 3 2-4 3-4

Ab (5)6(7) 6 6 4-6 4-6

Pu 1 1 1 1(2) 1

Pb 7-8(9) 7 8 7-8 5-9

Vu 1 1 1 — —

Vb 6(7) (5)6 6 5-6 5-6

Md 11-14 11-16 12 9-18 8-20

M 10-14 13-14 12-13 8-19 7-18

Du — unbranched rays of dorsal fin, Db — branctesd of dorsal fin, Au — unbranched rays of anal £ih — branched rays of anal fin, Pu —
unbranched rays of pectoral fin, Pb — branched ohyectoral fin, Vu — unbranched rays of ventmal ¥b — branched rays of ventral fin, Md —
dorsal spots, Ml — lateral spots.
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There is no great difference between plastic featwf Lithuanian and Polish
populations. The greatest majority of parameters irmdividuals of Lithuanian
populations are with insignificant variations arall fwithin the range of variation of
parameters of individuals of Polish populationsisT¢tompletely applies to populations
from the Sventoji basin. In populations from thenhéi and in particular Venta basins,
the following features are a little different: poV, pA, Ipc, IA, hA, IC and in particular
H and IP. Lithuanian populations also differ betmeleowever, differences are reliable
according to F test only between populations of ¥enta and Sventoji basins
(parameters pA, IA and hC). When applying the ANOW&her LSD test we found that
significant differences were in pD, pV, pA, H, Iptd, hC parameters between
individuals dwelling in the Venta and Sventoji,kh h, IA and hC parameters between
fish in the Minija and Sventoji, and in poD betwdsh living in the Venta and Minija.

The cluster analysis of plastic features distinigeis 3 clusters, encompassing
individuals of populations of different basins ariders. Individuals of the Sventoji
River population fall within the first cluster, iiwidluals of populations of the Serksn
River and of the Venta River by the Serk3nouth fall within the second cluster, and
individuals of population of the Venta near Kuodaad of the Minija fall within the
third cluster.

The factor analysis of clusters by the ANOVA methedealed features which
condition differences. Different cluster are coiwtied by 9 plastic parameters out of 22.
pD, H, IA, P-V and hc are parameters decisive fofed#inces of the first cluster
(Sventoji).pD, prO, Oh, poO, P-V and io are decisive parameitthe second cluster
(Serks®), andpD, H, IA, prO, Oh, poO, hc and io are decisive pagtars of the third
cluster (Venta and Minija).

Loach karyology

Karyological investigations show that dihybrid tapls of Cobitis taenia
complex, which from different complexes with diglei and tetraploids, are widely
distributed in the territory of Lithuania. Among dividuals studied, 17.2% were
diploids, 75.5% triploids, and 7.3% tetraploids.

Non-hybrid diploid (2n = 48) populations are rare Lliithuania — they can be
detected only in Lakes Zuvintas and Dusia. Mosersv(95.8%) were inhabited by
triploids. Dihybrid triploids with a set of 73 chmsomes (3n = 48 + 25) were detected
in 20 rivers (83.3%). Triploids with a set of 74ramosomes (3n = 24 + 50) were
detected only in 6 rivers (25%). The rarest weiddids with a set of 75 chromosomes
(3n =50 + 25) — they were detected only in 3 8Md2.5%). Tetraploids were rarer than
triploids — only in 9 rivers (37.5%; Fig. 3).
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Fig. 3. Frequency of occurrence (%) of polyploidshe rivers of Lithuania.
3 pav. Poliploid sutinkamumo daznis (%) Lietuvosase.

Along with Cobitis taenia,chromosome sets of four more loach spedisbitis
elongatoidesC. melanoleucaC. tanaiticaandC. taurica) are probable in loach hybrids
of the territory of Lithuania, because these speeard their hybrids with the spined
loach are dwelling in neighbouring countries — RdlaRussia and Ukrainé&rom all
possible species, karyotypes @f taenia, C elongatoidesand C. tanaitica were
identified in Lithuanian loach. In total, ten loabiotypes were identified in study sites
(Table 4):

TT biotype — diploid (2n = 48) individuals — bisexual repnetsives ofC. taenia
species (10-12 metacentric (m), 18-20 submetacesm) and 18-20 subtelocentric-
acrocentric (sta) chromosomes). Identified in pdigloid populations in Lithuanian
lakes and diploid-polyploid complexes in rivers. diploid hybrids identified.

ETT biotype — triploids with 73 chromosomes (2n + n = 48 + 25)ybrids of
adiploid (2n)C. taeniachromosome set and haploid ()elongatoideshromosom set.
Identified in most Lithuanian rivers (79.2%) togetiwith diploids and rarer with other
triploids and tetraploids.

NTT biotype — triploids with 73 chromosomes (2n + n = 48 + 293)ybrids of a
diploid (2n) C. taenia chromosome set and haploid @) tanaitica chromosome set.
Occasionally detected in Lithuanian rivers, e.gthie Mug of the Neris basin. A new
biotype.

EET biotype — triploids with 74 chromosomes (2n + n = 50 + 24)ybrids of a
haploid (n)C. taeniachromosome set and diploid (20) elongatoideshromosome set.
Identified in the Venta, Sventoji, Vilnia and La&aRivers together with diploids, other
triploids and tetraploids.

NNT biotype — triploids with 74 chromosomes (2n + n = 50 + 24)ybrids of a
haploid (n)C. taeniachromosomes set and diploid (2B) tanaitica chromosome set.
Identified in the Dubysa, Sventoiji, Vilnia and Lgk&ivers. This is a new biotype.

EEN biotype — triploids with 75 chromosomes (2n + n = 50 + 293)ybrids of a
diploid (2n) C. elongatoideschromosome set and haploid @)tanaitica chromosome
set. Detected together with diploids, ETT and EEfldids and tetraploids, but only in
the Vadakst and Serk3hof the Venta basin.

ENN biotypes— triploids with 75 chromosomes (2n + n = 50 + 2%)ybrids of a
haploid (n)C. elongatoideschromosome set and diploid (2@) tanaitica chromosome
set. Found together with diploids, ETT and EETIaighs and tetraploids, but only in the
Venta River.
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ENNT biotype — tetraploids with 99 chromosomes (n + 2n + n =+Z&D + 25) —
unisexual trihybrid individuals the karyotype of mth is formed from a haploidC.
taenia chromosome set (n = 24), diplo@ tanaitica chromosome set (2n = 50) and
haploid (n = 25)C. elongatoideshromosome set. Found in the Setkdnd Siladis. This
IS a new biotype.

XTTT biotype — tetraploids with 97 chromosomes (3n + n = 72 }-26nisexual
dihybrid individuals the karyotypes of which arerfed from a triploidC. taeniaset (2n
+ n =48 + 24 = 72) and haploid (n = 25) set ofuaidentified species aCobitis sp.
Detected in three — Se3uvis, Sirvinta and VirReivers, in complexes with triploids and
diploids.

xXTT biotype — tetraploids with 98 chromosomes (2n + 2n = 480} are
dihybrid, therefore bisexual. They are hybrids ofdgloid (2n = 48)C. taenia
chromosome set and diploid (2n = 50) set of an entiled species ofCobitis sp.
Identified only in complexes with triploids or withiploids and triploids in four — Venta,
Merkys, Siesartis and Juosta Rivers.

Table 4. Biotypes identified in the rivers of Lidna.
4 lentek. Lietuvos upse nustatyti biotipai.

Biotypes [ Rivers
Diploid biotypes
TT | Dubysa, Merkys, NSia, Sus¥, Sventoji, Venta, Vilnia
Triploid biotypes
Neris, Venta, Zeimena, Sventoji, Merkyara, Virvyté, Vilnia,
ETT Sesuvis, Siesartis, Sirvinta, Lakaja, Lomena, \lexsduosta, NiSia,
Adva, Kiaure, Siladis
NTT* Muse
EET Vilnia, Lakaja, Venta, Sventoji
NNT Dubysa, Sventoji, Vilnia, Lakaja
EEN Vadakstis, Serkan
ENN Venta
Tetraploid biotypes
ENNT [ Serk3a, Siladis
Possible tetraploid biotypes
XTTT (ETTT,
NTTT, CTTT, Sesuvis, Sirvinta, Vilnel
MTTT)
xXTT (EETT,
NNTT, CCTT, Venta, Merkys, Siesartis, Juosta
MMTT)

* — highlighted new biotypes

Different complexes of. taeniadiploids, dihybrid triploids and tetraploids are
widely distributed all over the territory of Lithng. Especially rich in biotypes are the
Venta basin and Vilnélcomplexes, where a great variety of biotypes carfdund.
Seven biotypes (TT, ETT, EET, ENN, EEN, ENNT and XX can be identified in the
Venta basin, six biotypes (TT, ETT, EET, NNT xTTidaxxTT) in the Sventoji basin,
and in the Vilne} as many as five biotypes (TT, ETT, EET, NNT andl'’XJ were
identified in one site.

Tetraploids were found to dwell in Lithuania in waar, shallower and slow-
moving river habitats. The ANOVA method and Fish&D test was used to compare
site parameters. As many as five features distgtgpd reliably. Tetraploids live in
habitats with higher maximal annual temperature®’@®n average, p = 0.000004),
greater electrical conductivity (5958/cm on average, p = 0.000001), lower average
water flow rate (0.25 m/s on average, p = 0.00006rpller average depth (0.525 m on
average, p < 0.000001) and smaller maximal deptrtOon average, p < 0.000001).
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Assessment of territories important for protectionof Natura 2000 network

Lithuania ratified the Bern Convention in 1996, atite European Habitats
Directive entered into force as of accession ofillginian to the European Union, i.e. in
2004.

After Lithuania acceded to the EU and started imgleting the Habitats
Directive, the spined loach has become one of prede species; therefore, special
territories are excluded to ensure its protectiaipundance and status. When
implementing the requirements under the EU 92/43HER@ctive, the monitoring of
loach within the Natura 2000 network was carriedt om Lithuanian rivers.
Investigations were conducted in five special lodelritories in 30 sites in July—
September 2008. Fish abundance, distribution, hadstatus of protected populations
were evaluated within the Natura 2000 network.

The Natura 2000 territories for protection of tipgned loach include the Minija
River, Neris River, Sventoji River down from Andnikis, Venta River and Zeimena
River. Investigations were carried out in 6 sited/inija, in 9 sites in Neris, in 6 sites in
Sventoji (Neris basin), in 4 sites in Venta, ané isites in Zeimena.

Loaches were caught in all rivers, but the freqyeat their occurrence and
abundance was different. The total frequency oticence in all study sites was 63.3%.
The highest frequency of occurrence (100%) wasénenta River, 83.3% in Sventoj,
and 60% in Minija—Zeimena. In the Neris, loach wasght only in two sites, and their
frequency of occurrence was the least — 22.2% @ig.

Occurrence frequency

83,3 83,3

Venta Sventoji Minija Zeimena Neris

Rivers

Fig. 4. Frequency of occurrence (%) of spined laadhe rivers of protected areas.
4 pav. Paprasjuy Kirtikliy sutinkamumas tirtose saugofteritorijy upése.

The average density of the spined loach varied éstwivers. In Sventoji and
Venta the average loach density (respectively, &8d 5.85 ind./100 fwas higher
than the respective value established for a predeatea (5 ind./100 nthe populations
were stable and the general protection statusbdeitén the Minija, the density (4.89
ind./ 100 m) did not reach the established value, and in thien&na and Neris it was
considerably lower (respectively, 0.64 and 0.24/k@D m), though populations were
stable and the general protection status was aetisl (Fig. 5).

19



25

== N, ind./100m?2
—e—B, g/100m2

T 20

N, ind./100m2

o [ N w £ (9] o ~ fee]
! , ) ‘ \ \ \ )
2
B, g/100m

-;¥,0

Sventoji Venta Minija Zeimena Neris

Rivers

Fig. 5. Average density (ind./100)nand biomass (g/100 Jrof spined loach in rivers.
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Conclusions

1. Two loach species — the spined loaCbMitis taenialL.)) and a newly detected
northern golden loach S@banejewia balticaWitkowsky, 1994) are dwelling in
Lithuania. The golden loach is rather rare — itlétected only in 5 rivers of Venta and
Nemunas basins.

2. The spined loachCpbitis “taenia”) is distributed all over the territory of
Lithuania: in all largest rivers and in most of mad rivers and lower reaches of larger
streams. It is also detected in lakes with a wiitierl.

3. Loach abundance and distribution in Lithuanianiffuenced by climatic and
hydrological conditions. The frequency of occureerend population density varies
between different climatic regions of Lithuania.eTiighest frequency of occurrence and
density was found in the Samogitian climatic regittve medium in Middle Lowland,
and the least in Southeast Highland.

4. In the Venta basin, the density 8hbanejewia balticgpopulations is the
greatest, populations are stable and permanertherSventoji basin (Neris), golden
loach populations are scanty, but the species delwidistributed and populations are
stable.

5. Loach habitats are characterised by specificsighl parameters. It was
estimated that in Lithuania the main decisive fexctor Cobitis “taenia” (p < 0.05) to
live are the maximal annual water temperature, muicstructure, amount of oxygen, and
presence of places suitable for wintering. Forgblkelen loach, the decisive factors (p <
0.02) are high water temperature, great speedefttirent, great amount of oxygen,
high and stable pH value.

6. Meristic and plastic features of loaches shoat tiver populations are diploid-
polyploid complexes — they are distinguished byagseattering of features even within
separate populations. The features of lake popuisitare less variable and fall within
the range of features of river populations.

7. The plastic features of loaches show that paojms of adjacent or
ecologically close sites, i.e. larger rivers anevdo reaches of their inflows, upper
reaches of rivers and lakes of their basins, oeupgaches of similar rivers, are similar.

8. Analysis of meristic and plastic features shalat golden loaches from the
Venta basin reliably differ from other populatioi$hey are characterised by a longer
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anterior part of the body and shorter tail, loweight of the body and head, and
narrower anal fin.

9. It was found that Lithuanian lakes are inhabldgdnon-hybrid diploid spined
loach Cobitis taenia populations. Rivers are widely inhabited by dihglktriploids of
Cobitisgenus, which form different complexes with diploaisd tetraploids.

10. In the LithuaniarCobitis taeniacomplex, the karyotypes df. taenia, C
elongatoidesand C. tanaitica are identified. Ten complex biotypes: TT, ETT, EET
EEN, ENN, XTTT, xxTT and new NTT, NNT, ENNT wereeictified.

11. The frequency of occurrence of the spined loagirotected areas within the
Natura 2000 network was 63.3%. Populations werblestand abundant and general
protection status suitable in Venta and SventojveRi. Loach abundance was
considerably lower and population status treatedadsfactory in Minija, Neris and
Zeimena Rivers.
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Jvadas

Darbo aktualumas. Iki Siy tyrimy Lietuvoje buvo zinomos dvi \ipiniy
(Cobitidae) Seimos zuwyvriaSys — vijfinas Misgurnus fossiligL.) ir vienintek Kirtikliy
raSis — paprastasis kirtikli€obitis taenia(Linnaeus, 1758). Kirtiklis, kaiptsis, Salyje
buvo visai netyrigtas, todl remdamasis kaimyniniSaliy patirtimi pracjau iSsamiusy
tyrimus. Tai smulki ir versliniu po#riu nereikSminga zuvis, &&au, kaip ir kiekviena
rasis, ji atlieka savo vaidmerekosistemoje. Kirtikliai gana svard grunto sediment
filtratoriai, mintantys ne tik juose esaais smulkiais gyunais ir dumbliais, bet ir
detritu.

Ankstesni Lietuvos ichtiocenagi tyrimy duomenys nepakankamai atspindi
kirtikliy populiaciy bukle, paplitimg, gausum ir statug, kadangi 3i Zuw gyvenimo
budas ir biotop savitumai reikalauja specifisa gaudymo metodikos. Téldsenesni
duomenys dazniausiai netinka populiacipausumo jvertinimui. Pradjus taikyti
tinkamesk metodilky, padaza@jo kirtikliy sugavimai ir net buvo aptikta nauja kitos
genties Kkirtikly ruSis Lietuvai — auksaspalvis kirtikliSabanejewia auratgDe Filippi,
1865). Si @Sis jtrauktaj Tarptautie Raudomja Knyga, kaip msis, apie kus mazai
duomem (DD) (IUCN Red List..., 1996). AbiaSysitrauktos;j “Natura 2000” saugom
raSiy sara%k, saugomos pagal Berno konveac{Appendix Ill) ir Europos Buveini
direktyva (Annex 1) (European Council Decision 82/72/EEC98&9 EEC. Council
Directive 92/43/EEC 1992).

Kirtikli y, ypa& auksaspalvi, biologija ir ekologija pasaulyje yra labai mazai,
Lietuvoje beveik visai netyritta. Apie kirtikliy ekologip negausu literatos, nes juos
sunku stebti gamtoje, o laboratoriise alygose tokie stefjimai atliekami retali,
pagrinde dl medziagos ttkumo, o auksaspalyikirtikliy atveju ir @&l sucdktingo ju
laikymo. Abi iSys daug kur yra pakankamai retos, ir joms kylgksno gresme, tocl
jos (yp& auksaspalvis kirtiklis) praktiSkai visose Salysa gaugomos. Pastaruoju metu
tyrimai beveik iSimtinai vykdomi kariologijos ir pdedami genetikos srityse.

Cobitidae Seimoje yra ir kit neaiSkum, kurie reikalauja tolesni tyrimy.
Abiejose fiSyse yra pakankamai taksonomimetikslumy. Paprastasis kirtiklis gyvena
beveik visoje Europoje, iSskyrus tohm Siauk. T&liau areal reikia tikslinti
kariologiniy duomem pagrindu. Dauguma ankau aprasyi poriSiy (C. taenia lutheri,
C. t. melanoleuca, C. t. satunimikt.) dabar apraSomi kaip savarankiskasys.Cobitis
gentyje yra didelis kit raSiy morfologinis panasumas C. taenia Tocl rasSiy
identifikavimui daznai reikalingagrairesniy metod; naudojimas. Pavyzdziui, kai kurie
pietiniai kirtikliai gyvenantys prie Juodosiosrs, remiantis kariologiniais tyrimais jau
iISskirti | naujas #iSis. Be jau pamity raSiy, Cobitis gentyje yrajvairas skirtingy raSiy
poliploidiniai hibridai. Toki; formy-biotipy Siuo metu centrige ir ryty Europoje zinoma
keliolika (Janko K. ir kt., 2007). IS Europoje gywaetiy, tarpusavyje hibridizuojasi
SesSios #Sys —C. taenia C. elongatoidesC. melanoleucaC. taurica C. tanaiticair C.
strumicae(Choleva L. ir kt., 2008). Taigiétl Cobitis genties yra dar nemazai ggting
klausimy, reikia uzpildyti biogeografijos spragas, pkel Zinias apie biotipus (hibridus)
ir t.t. Lietuvoje litina nustatyti kirtikliy taksonomimp statug iSskiriant atskiras formas,
poriasius ar @Sis.

liga laika viena asimi laikytas auksaspalvis kirtikliSabanejewia aurataSios
buvusios @iSies atstovai gyvenatlgiose Baltijos, Ego, Juodosios, Azovo, Kaspijos ir
Aralo jary baseim vandenyse. &is buvo skirstoma eile poriSiy. Dabar kiekvienas
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Sios GiSies poisis iSskirtas kaip atskiraigis, ta&iau reikia tolimesnj tyrimy. Baltijos
juros baseino auksaspalvio kirtiklio pSrs Sabanejewia aurata baltic&Vitkowsky,
1994 dabar vadinamgsabanejewia balticaVitkowsky, 1994 — Siauriniu auksaspalviu
kirtikliu (Kottelat M. and Freyhof J., 2007). Lietaje auksaspalviai kirtikliai pirekaria
pagauti Ventos baseine. Tai naujasies arealui baseinas, atskiras, nessisp kitais
raSies apgyventais baseinais. Taigi suradusanaejuvai zuw ras; auksaspalvkirtikl i,
atsirado poreikis nustatyti jo paplitamtikshy taksonomim statug, jvertinti populiacinius
parametrus.

Darbo tikslas ir uzdaviniai.

Siame darbe iSkeltas tikslas nustatyti Lietuvostiktiy taksonomin statug
iSskiriant atskiras formas, paius ar @sSis, iSaiskinti y paplitima, populiacij gausum
ir skirtumus Lietuvos vidaus vandenyse, buwvgipasirinking lemiartius faktorius.
Darbo tikslamggyvendinti uzsibézti Sie uzdaviniai:

1. Apibendrinti bei patikslinti kirtikiy paplitimo Lietuvos vidaus vandenyse
(skirtinguose baseinuose ir vandens telkiniuoséniyduomenis;

2. [vertinti kirtikliy buveines;

3. [vertinti kirtikliy gausum skirtinguose vandens telkiniuose,;

4. Atlikti kirtikli y IS jvairiy vandens telkinj atskiny populiacip morfometrinius
tyrimus;

5. Atlikti kirtikli y i$ jvairiy Lietuvos telkini populiacip kariologinius tyrimus;

6. Pagal morfometrini ir kariologiniy ypatybi rezultatus patvirtinti atskir
formy, portSiy ar Sy egzistavim;

7. Nustatyti kirtiklio formy (portSiy ar GiSiy) pasiskirstym skirtingo tipo vandens
telkiniuose ir biotopuose;

8. Ivertinti kirtiklio formy (poriSiy ar GSiy) paplitima Lietuvos teritorijos
vandenyse;

Ginamieji teiginiai:

1. Lietuvoje gyvena ne viena kirtiklrasis.

2. Skirtinguose Lietuvos regionuose Kkirtikliai pégplnevienodai ir d skirtingu
salygu ju populiacip tankiai skiriasi.

3. Paprastasis kirtikliggobitis taenid Lietuvos teritorijoje ara vientisa #isis, 0 IS
ivairiy poliploidiniy hibridy sudarytas kompleksas.

Mokslinis naujumas:

Kirtiklis iki Siol Lietuvoje visai netyrigtas, o ankstesni ichtiocenaztyrimai
neatspindjo kirtikli u populiacip btklés, paplitimo, gausumo bdiginio statuso.

v' Disertaciniame darbe iSnagéta kirtikliu populiacip buklé, paplitimas ir

gausumas Lietuvoje.

v' ApraSoma ir nagri&ama tyrimu metu aptikta nauja LietuvaiSts Siaurinis

auksaspalvis kirtiklis.

v ISaiSkinta paprastojo kirtiklio populiagijkompleksig strukfira, parodanti

iki Siol nezinog, poliploidiniy hibridy egzistavim Lietuvoje.

v' Europos mastu, pragstos zinios apie auksaspalvio kirtiklio papliim

v' Pateikiama nauja informacija ap{@obitis taeniakomplekso biotipus bei

papildomay biogeografija.
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Moksliné ir praktin ¢ darbo reikSme:

v' Paprastasis kirtiklis saugomas pagal Berno konyer(@&ppendix III) ir
Europos Buveinj direktyva (Annex Il), to&l jo apsaugai, gausumui ifiklei
uztikrinti yra iSskirtos specialios teritorijos. fimo medziaga panaudota kuriant
Siuy NATURA 2000 saugom teritorijy tinkla. [gyvendinant ES 92/43EEB
direktyvos reikalavimus atliktas kirtikli monitoringas Natura 2000 tinkle,
Lietuvos ugse. Gauti rezultatai parodo kirtiklipopuliaciy bukle saugomose
teritorijose. Remiantis tyrimo duomenimis ir iSvaaie bus galima kryptingai ir
efektyviali organizuoti darbus, koreguoti saugorteritoriju ribas, vykdyti
gamtosaugines priemones bei geriau suprasti tirSiy problemas Lietuvos
vandenyse. Sukurti metodiniai reikalavimai kirtikinonitoringui.

v' Aptikta nauja @Sis Siaurinis auksaspalvis kirtiklis papildo ne tiletuvos
ichtiofaunos gra%, bet ir parodowsSies paplitina Baltijos jaros baseine. by
Salyje yra vienas IS didZiawssios GSies radimvieiy kiekis — net 5 ugse 12
viety. Tuo tarpu Lenkijoje, kur kirtiklis aptiktas pigrkarta, dabar Zzinomos tik
kelios vietos Vyslos baseino Bugos upyne, Oderigeupei Nemuno baseine;
po viery vieta Zzinoma Vokietijoje (Oderio uge) ir Latvijoje (Gaujos uge).

v' Europoje kirtikly kompleksai ir juos sudarantys biotipai tytindaugiausiai
vakarirgje, centrirgje bei pietirgje dalyse. Iki Siol tiksta duomen i Siaug bei
rytus nuo Lenkijos ir Ukrainos. Darbe gauti duomengapildo Kkirtiklio
kompleks, ir biotipy biogeografijp pridédami Lietuvos teritori prie pradtos
tirti zonos bei suteikia pasi; tolesniems tyrimams. Taip pat nustatyti nauji
biotipai, kuriy egzistavimas iki Siol buvo tik teorinis.

v' Darbe pateikti pagsti siillymai lietuviskos kirtikliy nomenklaiiros keitimui
ir rekomendacijos kirtikli apsaugai.

Rezultaty pristatymas ir aprobavimas. Disertacinio darbo rezultatai paskelbti 2
straipsniuose (1 iSyj spaudoje) ir 5 konferenaijtezse (iS ji dvi tarptautigs) bei
panaudoti NATURA 2000 sauganteritoriju iSskyrime ir Europos Bendrijos svarbos
vietiniy zuw riaSiy populiaciip monitoringo metodik karime.

Disertacijos struktiira. Disetacip sudaro Sie skyriai:lvadas, Literatros
apzvalga, Darbo metodika ir medziaga, Tyrimezultatai ir y aptarimas (6 skyriai),
ISvados, Rekomendacijos, Liteieds @rasas, Disertacijos tema publikuoti darbai bei
konferencij tezs. Visa medziaga pateikta 168 puslapiuose, Darliodik@ ir medziaga
bei Tyrimy rezultatai ir y aptarimas sudaro 103 puslapius. Literas srasSe pateikiami
137 Saltiniai. Disertacija pateikta lietuvkalba, santrauka angiir lietuviu kalbomis.
Tekste yra 74 paveikslai ir 21 leniel

Padékos. Esu @kingas savo darbo vadovams prof. habil. |Dr. Judidickui| ir
dr. Vytautui Keminui bei konsultantui dr. Tomui Yickui uz vadovavira, pagalla ir
patarimus. Bkoju dr. Vytauto Kesmino komandos nariams ir sagtegoms dr. Sauliui
Stakenui, dr. Egidijui Leliinai ir dokt. Kestwiui Skrupskeliui uz pagatb renkant
medziag bei meginius tyrimams, taip pat kitiems VU ElI HEFL darbojams uz
pagalla, patarimus ir palaikym Dékoju P. B. Sivickio parazitologijos laboratorijos
vadovui habil dr. Gediminui Valknui ir jo darbuotojams dr. Astai Krizanauskienet, d
Tatjanai Jezovai bei Vaidui Palinauskui uz techmagall, sugaisi laika ir kantryk.
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Dékoju prof. Dr. Alicijai Boron ir dr. Katrzynai Pookai uZz jsisavintus
kariologijos metodus OIStyno Varmijos ir Mwgos Universiteto Biologijos fakulteto
Kirtikli y kariologijos laboratorijoje vykusios stazéstmetu.

Taip pat @koju Seimos nariams uz kanteyly supratingum bei Seimos draugui ir
kolegai dr. Algirdui Kaupiniui uz patarimugairiy diskusip metu ir visiems kitiems
zmorems, kuri; ¢ia nepamigjau.

Literat aros apzvalga

Siame skyriuje pateikti kirtikii apradymai,y biologijos, ekologijos, kariologijos
bei sistematinj tyrimy ir ju eigos apzvalga. Aptariamaairiy tyrimy problematika ir
svarba. Aprasomi negaiss dazniausiai ichtiocenagi kontekste, Kkirtiklip tyrimai
Lietuvoje.

Darbo metodika ir medziaga

Tyrim y metodika

Medziagos surinkimas

Taikyta Europos Bendrijos svarbos vietiniuw raSiy populiacip monitoringo
metodika. Zuvys gaudytos elektroskis metodu bei (priklausomai nuo specidini
vietos alygy) mailiniu bradiniu ir mailine gaudykle.

RaSiy identifikavimas

Paprastasis kirtikli€obitis taeniair Siaurinis auksaspalvis kirtikliSabanejewia
baltica priklauso skirtingoms gentims, téd Sias GSis lengva atskirti pagal
morfologinius pozymius (Maitland P. S., 1977; Ahramd Tiefenbach, 1994; Perdices et
al., 2003).

Populiaciny paramety jvertinimas

Buvo nustatomas kirtikli gausumas (n, vnt.), tankis (N, vnt./106) fpei biomas
B (kg/100 nj) tirtame ruoze.

Biotopy jvertinimas

Kirtikli y Cobitis ,taenia® populiacip tyrimai atlikti jvairaus tipo upse bei
ezeruose su plais atabradais, specifiniuose biotopuose. Siauanksaspalvi kirtikli y
(Sabanejewia baltiga populiaciy tyrimai atlikti srauniose use, specifiniuose
biotopuose. Té@au gaudytajvairiuose biotopuose, siekiantvertinti kuo jvairesnes
salygas ir nustatyti limituojagius faktorius. Tyrinn stotyse buvo nustatomivairiis
ekologiniai ir fizikocheminiai biotop parametrai:

Upése — vagos plotis (m), &p reguliuotumo lygis, gylis (maksimalus ir vidusni
stoties, m), vidutinis sr@g greitis (m/s), bendras vagos uzaugimas aug&@isgrunto
struktira, pakranis strukiira, skptuves, atstumas iki artimiausios dusb(m), vandens
temperaira (£C), istirpusio deguonies kiekis (mg/l), pH kiekimvitasis elektros laidis
(uS/cm), apgaudytas plotas{m

EZzeruose — ezero plotas (ha), pakianperimetras (m), litoré plotis (m),
vyraujantis gruntas, bendras uzaugimas augalais Rrants struktira, skptuwes,
gylis (maksimalus ir vidutinis stoties, m), apgatadyplotas (19).
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Morfometrija
Zuvys buvo matuotos slankiia (0,02 mm paklaida) pagal Misik (1958) ir

Banarescu et al. (1972) schemas. Buvo matuojamipl2dtiniai ir 10 meristini
parameti.

Skirtingy amzinyy grupiy ir dydziy zuvims lyginti plastiniai pozymiai paversti
santykinius dydzius. #ho pozymiai paveiami i procentir dal nuo standartinio o
ilgio (SI), galvos pozymiai pavéiami i procentir dal nuo galvos ilgio (Ic).

Kariologiniai metodaiChromosom iSskyrimas ir identifikavimas.

Chromosom iSskyrimas daromas iS karto po zuvies pagavimo3Jikieny). Jei
laikoma ilgiau, tai reikia duoti Zuvims adaptucdisvariume (apie 2 savaites). Zuviins
kiino ertng suleidziamas kolchicino tirpalas, po to homogeojami Zuvies inkstai ir
lasteliy tirpalas plaunamas. Tada pipetgstéliy suspensija laSinama ant Svaraus
objektinio stiklelio, kuris po to sausai iSdziovinas ore. Sausai iSdziovintiéginiali
dazyti 4 % giemzos tirpalu ir po dziovinimo mikragluoti Olympus BX51 mikroskopu.
Metafazires plokStets fotografuotos naudojant prie mikroskopo prijundéamen
Olympus DP12 bei kompiuteisu DP Soft analySIS 3.2 vaigdanaliZzs programine
franga.

Skirtingy Cobitis genties @iSiy kariotipai skiriasi, tod daugelyje atvej néra itin
sucttinga nustatyti hibrid kilmines @GSis. Lietuvoje tiktini paprastojo kirtiklio hibridai
su keturiomis #Simis —C. elongatoidesC. melanoleucaC. tauricair C. tanaitica
Kariotipai identifikuoti remiantis turima informgai apie fiSiu chromosomas (Rab P. ir
kt.,, 2000; Janko K. ir kt., 2005, 2007; Vasilev V2. ir Vasil'eva E. D., 2008).
Hibridiniai biotipai vadinami kodiniais pavadiningaididziosiomis raiéimis pagal
kilminiy raSiy kariotipus. Raid T atitinka C. taeniahaploidin chromosom rinkinj, E —

C. elongatoidesN — C. tanaitica

Kirtikli y buveiniy apsaugai svarbiteritorijy vertinimo kriterijai

Lietuvos Respublikos Aplinkos ministro 2008 méepos 21 djsakyme Nr. D1-
389 ,D¢l LR Aplinkos ministro 2001m. balandzio 20idakymo Nr. 219 ,[8l gamtiniy
buveiny apsaugai svarbiteritorijy kriterijy patvirtinimo® pakeitimo® yra patvirtintas
buveiniy apsaugai svarbiteritorijy atrankos tvarkos aprasas. Sio apra3o ketvirtdjgeda
yra iScestyti laukines augalijos ir gyunijos buveiny apsaugai svarbiteritorijy atrankos
kriterijai. Kirtiklio (Cobitis taenid apsaugai svarbios vietes turi atitikti § Kriteriju:
Upés arba y atkarpos, kuriose Siosigies individ; tankumas yra ne mazesnis kaip 5
individai 100 kvadratini metn.

Gaut; duomem analizei buvo naudotajvairi programig jranga. Zuy
populiaciniai, morfometriniai bei biotap parametrai analizuoti naudojant Microsoft
Office 2003 paket bei Statistica 6.0 (Statsoft Inc., Tulsa, Oklahhm&audoti
statistiniai metodai F testas, ANOVA Fisher LSD tass bei klasteriéh analiz.
Metafaziniy plokSteliy nuotraukos apdorotos bei kariotipai nustatyti rogamck atviro
kodo grafikos programGimp 2.2.13 (GNU Image Manipulation Program).

Tyrim y medziaga

Tyrimai atlikti 2003-2008 metais birzelio-spalioénesiais. Tirta 15 basain
(pabaseinj) 148 ugs 313 stoiu (1 lentet). Medziaga kirtikly Cobitis ,taenia®
populiacijomsijvertinti buvo surinkta 14 Lietuvos basegir{pabaseini) 51 ugje 99
stotyse. Viso aptikta 143Tobitis ,taenia“ individas. 2002-2006 metais rinkta medziaga
Drik3iy, Plateli;, Dusios, 18y, Sakary, Liksto ir Zuvinto eZeruose. Viso sugauti 28
Cobitis taeniaindividai.
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Pracjus rinkti medziag Lietuvos Kkirtikliy tyrimams, rasta nauja kitos genties
kirtikiy raSis Lietuvai — auksaspalvis KkirtiklisSabanejewia aurata baltica
(=Sabanejewia baltida Toctl rinkta medziaga ir Siosigies tyrimams. Per \ys2002-
2008 met tyrimo laikotarp auksaspalvis kirtiklis sugautas 5égp 12 stéiy IS dviepy
atskin baseim — Ventos ir Nemuno. Viso sugauta 130 indiv{@ lentet).

Kirtikli y (Cobitis ,taenia“) morfometrijai medziaga rinkta 2002-2005 metais.
Viso iSmatuoti 71 individas iS 3 ezeir 15 upi (23 st@iy). Auksaspalw kirtikliu
(Sabanejewia baltigamorfometrijai medziaga rinkta 2002-2004 metaigsoviSmatuoti
25 individai iS 4 upi (6 st@iu).

2005-2008 metais rinkta medziaga kirtiklkariotipams tirti. Viso paimti 204
méginiai iS 27 upi ir 2 eZzen — 48 stdiy. IS ju buvo 190Cobitis ,taenia® pately ir 14
pating.

Tyrim y rezultatai ir j y aptarimas
Kirtikli g paplitimas ir gausumas

Papratojo kirtiklio paplitimas ir gausumas Lietuvos upeése. Lietuvoje kirtiklis
Cobitis ,taenia“ papliks visoje teritorijoje, visose didziosiose égp, daugumoje
vidutiniy upiy ir didesny upeli.

Lietuvos teritorijoje iSskiriami 4 klimatiniai raj@i — Paiirio, Zemakiuy, Vidurio
zemumosir Pietryiy aukStuna (Gailiusis, 2001), besiskiriantys klimatiniais rkichis,
geologine granga ir kitais gamtiniais faktoriais, t@die turi jtakos kirtikliy paplitimui ir
gausumui.

2003-2008 m. tyrimp metu kirtikliai sutinkami 34,5 % wvigtirty upiy ir 31,6 %
tirty stadiy.

Skirtinguose upj baseinuose (pabaseiniuose) papiaskirtikliy sutinkamumo
dazniai nevienodi. VisiSkai kirtikliai nepagautk tDysnos ups baseine — Dysnoje,
Birvétoje ir Laukesoje-Nikajuje. Dazniausiai Kkirtikliasutinkami Ventos ws ir
Nemurelio baseinuose — net 75 % &tgp. Dubysos, dros bei Nemuno ir jo smuligy
intaky baseinuose paprastieji kirtikliai sutinkami 38(3-% st@iy; MuSos, Neries,
Newzio, SeSups ir Sventosios baseinuose — 27,8-33,3 %istdRetiausiai kirtikliai
sutinkami Merkio ir Zeimenos upibaseinuose — 23,5 ir 21,4 % &tp

Didelis kirtikliy sutinkamumo skirtumas tarp atskicietuvos klimatini; rajony.
Zematiy rajonekirtikliai sutinkami 69,2 % tinj upiy, Vidurio Zemumos rajone 38,2
%, o Pietr¢iy aukStuma rajone — tik 21,7 % upi. Skirtingn rajon; stotyse
sutinkamumas buvo atitinkamai 42,3, 32,8 ir 26,8rtq stctiy (1 pav.).

Daugumoje Lietuvos upipaprasijy kirtikliy tankis nedidelis. Visose Lietuvos
upiy stotyse 2003-2008 m. jis svyruoja nuo 0,02 vn@/td iki 100,6 vnt./100 rh Tai
priklauso nuo klimatinj rajony bei upi tipu.

Pietry€iuy aukStunma rajone daugelis upoksni upely ir net vidutiny upiy
priskiriamos $altavandeniupstakiniy tipui. Siose ugse kirtikliams glygos daznai
netinkamos gyventi arba artimos tokioms. O Zeimair Vidurio Zemumos rajonuose
daugelis upi yra ktos £kmés ir greitaijSylartios, taip pat él |étos €kmés jose gausiau
kirtikliams tinkamy biotopy. Kita vertus, Vidurio Zemumos rajordaugelio upi vaga
reguliuota, jos eutrofikuotos bei uztersStos. O ki vengia stipriai eutrofikuat,
uztersty upiu su maza biotap jvairove. Be to_Piet®iy aukStuna rajone vyrauja
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smelingi gruntai, kurii bentoso biocenéz yra maziau produktyvios nei Vidurio
zemumosr Zematiy rajonevyraujargios priemolio ir priesrélio grunty biocenozs. Tai
taip patitakoja kirtikliy tanl§ biotopuose.

D¢l Siy priezasiy skirtinguose Lietuvos klimatiniuose rajonuose isl§ir ir
kirtikli y populiacijy tankis. Zemaiiy rajone kirtikliy populiacijy vidutinis tankis buvo
didZiausias (6,4 vnt./100 3 Vidurio Zemumos rajone — vidutinis (2,6 vnt./166), o
Pietryéiy auk$tumy rajone — mazas (0,5 vnt./100 9n Taiau patikimai skiriasi tik
Vidurio Zemumosr Pietriy aukStuna rajony upiy kirtikli y populiacij tankiai.

Suskirgius upes pagal dydei tipus, Zemaiy rajono didekse Siltavanderse
upése paprasiu kirtikliy populiacip vidutinis tankis patikimai didesnis nei Pietny
aukstung rajonodidekse Siltavandeise ugse.

Paprastojo kirtiklio paplitimas ir gausumas Lietuvos ezeruose.Paprastasis
kirtiklis Cobitis taeniasutinkamas ezeruose su dias atabradais. Didziausias tankis
uzfiksuotas Sakawvir Dusios eZar tinkamuose biotopuose — atitinkamai 80 vnt./160m
ir 50 vnt./100m. Kituose eZeruose kirtikli tankis buvo Zymiai maZesnis -adiuose —
4,4 vnt./100rf, Plateliuose ir fikste — po 3 vnt./100M Zuvinte — 2 vnt./100f
DrikSiuose — 0,7 vnt./100m

Auksaspalvio kirtiklio ( Sabanejewia balticapaplitimas ir gausumas Lietuvos
upése. Practjus rinkti medziag Lietuvos kirtikliu tyrimams, rasta nauja kitos genties
kirtikliy raSis Lietuvai — Sabanejewia aurata baltica (=Sabanejewia baltica)
(auksaspalvis kirtiklis).

Auksaspalvis kirtiklis Lietuvoje aptiktas tik 5 ége 12 stdiy iS dviep atskin
baseim — Ventos ir Nemuno. Ventos baseine populiacijasgausia ir yra pastovi.
Vidutinis tankis iki 2004 m. buvo 2,19-2,95 vnt.0L@&f. Sunaikinus biotop Serk3rs
ziotyse, auksaspalvis Kkirtiklis aptiktas atiledi esatiame zemupio ruoze bei Ventos
upje netoli Serkdes Zicsiy. Cia tankis siek atitinkamai 3,33 ir 0,06 vnt./100 “m
Nemuno baseine kirtiklio tankis kiek maZesnis — idsupsje 1,1 vnt./100 i Sirvintos
upeje — 0,43-0,45vnt./100 MSventosios uge (Neries baseino) — 0,03-0,4 vnt./106. m
Sventosios baseine auksaspalvio kirtiklio popuiiiecinors ir negausios, dau $i 6sis
gana plaiai paplitusi ir aptinkama reguliariai (2 pav.).

Kirtikli gy buveinés

Kirtiklio ( Cobitis ,taenia®) buveiniy pasirinkimo strategija. Kirtiklis Lietuvoje
gyvena nuo dideli upiy su kta €kme iki upeliy su greita&kme, kuriy vanduo gra per
Saltas bei ezeruose gmairaus grunto. T@au net Siuose telkiniuose jis renkasi buveines
su apibéztais fizikiniais parametrais — minkStu gruntu, mensyvia srovejvairaus
laipsnio uzglimu vandens augmenija, dau vengia visiSkai atvir ploty. Kirtiklis
nesutinkamas mazuose sekliuose, labai srauniuésiuose upeliuose.

Kirtikliui renkantis buveines, Lietuvoje lemiantisreiksnys yra vandens
temperalra, kadangi paprastasis kirtiklis nersia jai pakilki 16°C. Upzse ir upeliuose,
kur temperatra niekada nesiekia Sios ribos, kirtikliai negyvematiau net tose use,
kur temperatrinis rezimas tinkamas, kirtikliai gali negyventies tai jau lemia Kkiti
faktoriai (gruntas, gylis ir t.t.).

Tirtose ugse maksimali metintemperaira svyruoja nuo 9,2 iki 3C€. Paprastieji
kirtikliai sugauti stotyse su tempeiisa 16-30C (vidutiniSkai 22,1C), nepagauti su
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temperaira 9,2-28,8C (vidutiniskai 18,7C). Staiy temperairiniai skirtumai patikimai
skiriasi.

Svarbus fizikinis rodiklis yra vandens sgsvgreitis, nors paprastasis Kkirtiklis
renkasi buveines su silpnesne srove — uzutekiusjlémekas. Taiau iS tiry stctiy,
kirtikliy gyvenamos iSsiskyr patikimai didesniu Siuo parametru. Taip yral d
prisotinimo deguonimi, kadangi kirtiklis yra okdifi¢ zuvis, o esant didesnei srovei
vandenyje yra ir didesnis iStirpusio deguonies ikigkoreliacijos koeficientas r=0,84),
kuris taip pat buvo patikimai didesnis nei stotyag, kirtiklis neaptiktas.

Kirtikliui reikalingas minkStas gruntas. Si Zuvigzgikasa beveik visada, kai
aktyviai nesimaitina — ir esant pavojui, ir ilsmtLabiausiai SiaitSiai priimtinas gruntas
yra smulkus Zvyras, Zvyras su @dm ir smelis su dumblu. Zvirgzdas-zvyras priimtini
maziau, 0 maziausiai toleruojamas yra zvirgzdo-akpgruntas ir grynas séhs arba
grynas dumblas. Teu esant dideliam dugno padengimui povandeniraaigalais ar
stambiais giliniais dumbliais, gruntas galiab ir kietas, akmenuotas <¢ia Kkirtiklis
sekmingai slepiasi bei ilsisi tarp augalAtlikus ANOVA Fisher LSD test matyti, kad
ant zvirgzdo-zvyro grunto kirtikliai gyvena esamikSmingai daugiau vandens augal
(p=0,0258). Tai bdinga dideséms ir/ar sraunesms ugms, tokioms kaip Neris,
Sventoji, Venta, SeSuvis, Apad, Krazant — jose augalija dengia 30-70 % 2virgZzdo-
Zvyro grunto.

Paprastiesiems kirtikliams tdingas sezoninis biotap keitimas. Ziem jie
persikeliaj gilesnes vietas, tét Salia buveiny turi bati duobi. Visose stotyse, kur
aptikti kirtikliai, netoliese (iki 50 m) buvo bentiena duob (nemaziau 1 m gylio).
Dazniausiai sutinkami iki 5 m atstumu nuo démb- 87,7 %. Tose stotyse, kur visos
kitos silygos tinkamos SiaitaSiai gyventi, bet 50 m atstumu nebuvo duokkirtikliai
neaptikti.

Auksaspalvio kirtiklio ( Sabanejewia balticabuveiniy pasirinkimo strategija.
Lietuvoje auksaspalvis kirtiklis renkasi buveineszymiai labiau apiléztais fizikiniais
parametrais, jis sutinkamas tik Svariose, neeltwotiose srauniose égpe su Svariu
smelio-Zvyro gruntu, bet pakankamgylartiu vandeniu (ne maziau 20).

Auksaspalviui Kkirtikliui renkantis buveines, lemtan veiksnys yra vandens
temperaira. Sis rodiklis svarbesnis nei paprastajam, kadamefuvoje yra Zymiai
maziau upi iSylartiy iki nerstui reikalingos AT temperatros, o dauguma tokiupiy
visiSkai netinka pagal kitus faktorius (séswgreif, grung ir kt.).

Upése, kur aptinkamas auksaspalvis Kkirtiklis, aiggsia metid temperaira
patikimai aukStesnnei tose, kur SiaSis nesutinkama (21-23@).

Itin svarbus fizikinis rodiklis yra vandens sésvgreitis. Nors kitose arealo vietose
auksaspalvis kirtiklis gyvena gamnairiuose pagal sr@g greif biotopuose, Lietuvoje jis
aptinkamas tik srauniose ¢ge. Vidutinis sro¥s greitis SiosuSies buveiase buvo nuo
0,3 iki 1,2 m/s ir patikimai skysi nuo stéiy, kur Kirtiklis nesutinkamas.

Pastebta, kad auksaspalyi kirtikliy buveirese buvo stipriai apilztas pH
rodiklis — 8,1-8,34. Tai patikimai auksSteésnreikSngs, nei kitose stotyse. Tuo tarpu
paprastajam kirtikliui tai nebuvo toks svarbus takis.

Morfometriniai tyrimai

Kirtiklio Cobitis ,taenia“® morfometrija. Kirtikliy pately ir meristiniai, ir
plastiniai pozymiai ugse bei ezeruose skiriasi nedaug. Pagal meristipai/mius
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skirtumai tarp upi ir ezeq populiacip pately néra ryskis, ta&iau ugse yra gana didelis
individy pozymi, iSsibarstymas. Ezeruose pozymiai mazai varijuo@apuolai upiniy
individy pozymi; ribas.

Kirtikli y populiacijos skiriasi ir pagal plastinius pozymil&zeriniy populiacip
individy parametrai maziau varijuoja ir papuglapiniy populiaciy individy parameti
svyravimo ribas. Té@au keletas pozymiskiriasi rySkiau ir iSkrypsta iS np— ezerini
pateliy kritininio ir pilvinio peleky ilgis (IP ir IV) daznai kiek didesnis. Taikant AN@\
Fisher LSD testreikSmingas skirtumas yra tarp ezariimi upiniy populiaciy pateli IV
paramety (p=0,0498).

Atlikus individy plastinyy pozymi klasterirg analiz matyti skirtumai tarp atskir
populiaciy. ISsiskiria 9 klasteriai,j kuriuos papuola labajvairiy baseim ir upiy
populiaciy individai. Taip pat pastéba, kad @ paiuy upiy skirtingy statiy individali
patenkaj skirtingus klasterius. Pagal indivigpozymius grupuojasi klasterius panasi
staiy populiacijos — stambesnupiy ir ju intaky Zemupy, upiy aukStupi ir ju basein
ezer, panasi upiy aukStupi populiacijos.

Atlikus klasteriy faktoring analiz ANOVA metodu, nustatyti lemiantys
populiacinius skirtumus pozymiai. KlasteriiSsiskyrinyg jtakoja net 18 plastini
paramety iS 22. Patikina skirtumy tarp populiaciy nebuvo tik pD, ID, IA ir poO
parametruose. Svarbiausi skirtumus lemiantys paayyna IC, hA, pV, h, hc, Ic.

Siaurinio auksaspalvio kirtiklio (Sabanejewia balticamorfometrija . Lietuvoje
pagaui auksaspalw Kirtikliy meristiniai ir plastiniai poZymiai nezymiai iSkrsfa iS
riby, nustatyi visuose kituose buvusiuose psiuose. Minjos baseino Kkirtik]i
meristiniai pozymiai nesiskiria nuo Lenkij& balticair kity buvusy S. aurataporiiSiy,

o Sventosios individai skiriasi nuo Lenkijos tilddBniu nugaros peleko Sakapinduli
(Db) skatiumi — 8 vietoj 6-7. Téau Ventos baseino individai skiriasi labiau. Darsi
meristing pozymip nukrypimai yra lyginant Siame baseine pagautussaspalvius
kirtiklius su LenkijosS baltica(3 lentet). Ventos individai daznai turi didesBakot;
spinduly skatiy pelekuose — nugariniame (D) ir tkininiame (P) pelekuose yra
dazniausiai 8 (kartais net 9) Sakoti spinduliai (DPb), Lenkijos individai turi tik 6-7
Db ir 7-8 Pb. Té&au tai neiSkrypsta iS kit buvusiy portSiy riby (iSskyrus 9 Db).
Analiniame (A) ir pilviniame (V) pelekuose yra 6kartais pasitaiko 7 Sakoti spinduliai
(Ab ir Vb), o Lenkijos individai turi tik 4-6 Ab i5-6 Vb. Tai jau yra skirtumas nuo vis
buvusiy poriSiy — visuose juose reik3® vienodos. B vienam poaiSyje (dabartigse
riaSyse) nebuvo atvejsu 7 Sakotais spinduliais A ir V pelekuose, taap gu 9 Sakotais
spinduliais D peleke.

Tarp lietuviSk ir lenkiSky populiacip plastiny pozymi labai didelio skirtumo
néra. Didzioji dauguma lietuvisk populiaciy individy paramety maziau varijuoja ir
papuola i lenkiSky populiacip individy paramety svyravimo ribas. Tai ddinga
Sventosios baseino populiacijoms ¢iBai Minijos ir ypa Ventos basein populiacijose
keletas pozymj kiek issiskiria — poD, pV, pA, Ipc, IA, hA ir ICd ypa& H ir IP.
LietuviSkos populiacijos tarpusavyje taip pat ssij t&iau patikimi skirtumai pagal F
test yra tik tarp Ventos ir Sventosios baseipopuliaci pA, IA ir hC paramei.
Taikant ANOVA Fisher LSD testreikSmingi skirtumai yra tarp Ventos ir Sventosios
individy pD, pV, pA, H, Ipc, IA, hC parametrtarp Minijos ir Sventosios H, h, IA ir hC
bei Ventos ir Minijos poD parametr

Atlikus individy plastinyp pozymiy klasterirg analiz iSsiskiria 3 klasteriai,
kuriuos labai tvarkingai papuola skirtipdpaseim ir upiy populiaciy individai. [ pirma
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klastei patenka Sventosios égppopuliacijos individaij ante — Serk3as ugs ir Ventos
ties Serk3@s Ziotimis populacijos individai, tregia — Ventos ties Kuodziais ir Minijos
populiaciy individai.

Atlikus klasteri; faktoring analiz ANOVA metodu, nustatyti poZzymiai lemiantys
skirtumus. Klasterj iSsiskyriny jtakoja 9 plastiniai parametrai iS 22. Pirmo klaster
(Sventoji) skirtumus lemiantys parametrai ywB, H, IA, P-V ir hc. Antro klasterio
(Serk3®) lemiantys parametrai yD, prO, Oh, poO, P-V ir io. Tego klasterio (Venta
ir Minija) lemiantys parametrai ynaD, H, |IA, prO, Oh, poO, hc ir io.

Kirtikli g kariologija

Atlikus kariologinius tyrimus nustatyta, kad Liets teritorijoje labai plaai
paplitt dihibridiniai Cobitis taenia komplekso triploidai, kurie sudaravairius
kompleksus su diploidais ir tetraploidais. Wirindividy tarpe buvo 17,2% diploig
75,5% triploidy ir 7,3% tetraploid.

Nehibridirés diploidines (2n = 48) populiacijos Lietuvoje yra retos — kfots tik
Zuvinto ir Dusios eZeruose. B¥ge gausiausiai sugauti triploidai (95,8% wpi
Dazniausiai aptinkami dihibridiniai triploidai st8 €hromosom rinkiniu (3n = 48+25) —
aptikti 20 upy (83,3%). Reéiau sutinkami triploidai su 74 chromosaminkiniu (3n =
24+50) — 6 upse (25%). Ra&ausi triploidai yra su 75 chromosanrinkiniu (3n =
50+25) — aptikti tik 3 ugse (12,5%). Tetraploidai sutinkamiir@u nei triploidai — tik 9
upese (37,5%) (3 pav.).

Lietuvos teritorijos kirtikliy hibriduode beCobitis taeniabuvo tikétini dar ketury
kirtikliy raSiy chromosom rinkiniai — Cobitis elongatoides Cobitis melanoleuca
Cobitis tanaiticair Cobitis taurica kadangi SiostaSys bei y hibridai su paprastuoju
kirtikliu gyvena kaimynigse Salyse — Lenkijoje, Rusijoje, Ukrainojs. visy galimy
raSiy, Lietuvos kirtikliuose identifikuotiCobitis taenia, Cobitis elongatoidess Cobitis
tanaitica kariotipai. Viso surasta desSimt kirtiklbiotipy (4 lenteé):

TT biotipas — diploidiniai (2n = 48) individai -Cobitis taeniaraSies dvilyiai
atstovai  (10-12 metacentrini (m), 18-20 submetacentrini (sm) ir 18-20
subtelocentrinj-akrocentrini (sta) chromoson). Aptinkami grynose diploidigse
populiacijose Lietuvos ezeruose bei diploidiniupsdéiploidiniuose kompleksuose
upése. Diploiding hibridy neaptikta.

ETT biotipas — triploidai su 73 chromosomom (2n+n = 48+25) pladino (2n)
Cobitis taeniachromosom rinkinio ir haploidinio (n)Cobitis elongatoideshromosom
rinkinio hibridai. Aptinkami daugelyje Lietuvos upi(79,2%) kartu su diploidais ir
reciau su kitais triploidais bei tetraploidais.

NTT biotipas — triploidai su 73 chromosomom (2n+n = 48+25) pladino (2n)
Cobitis taeniachromosom rinkinio ir haploidinio (n)Cobitis tanaiticachromosom
rinkinio hibridai. Lietuvos upse aptinkami retai — Neries baseine Busigje. Tai
naujas biotipas

EET biotipas — triploidai su 74 chromosomom (2n+n = 50+24) plo@inio (n)
Cobitis taeniachromosom rinkinio ir diploidino (2n)Cobitis elongatoideshromosom
rinkinio hibridai. Aptikti Ventos, Sventosios, Vilms ir Lakajos upse kartu su
diploidais, kitais triploidais ir tetraploidais.

NNT biotipas — triploidai su 74 chromosomom (2n+n = 50+24) plb@inio (n)
Cobitis taeniachromosom rinkinio ir diploidino (2n) Cobitis tanaiticachromosom
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rinkinio hibridai. Aptikti Dubysos, Sventosios, ¥ibs ir Lakajos upse.Tai naujas
biotipas

EEN biotipas — triploidai su 75 chromosomom (2n+n = 50+25) pladino (2n)
Cobitis elongatoideschromosom rinkinio ir haploidinio (n) Cobitis tanaitica
chromosom rinkinio hibridai. Aptinkami kartu su diploidai&§TT bei EET triploidais ir
tetraploidais, t&au tik Ventos baseino Vadaksties ir Sedssogse.

ENN biotipas — triploidai su 75 chromosomom (2n+n = 50+25) plo@ino (n)
Cobitis elongatoideschromosom rinkinio ir diploidinio (2n) Cobitis tanaitica
chromosom rinkinio hibridai. Aptinkami kartu su diploidai&§TT bei EET triploidais ir
tetraploidais, t&au tik Ventos upje.

ENNT biotipas — tetraploidai su 99 chromosomom (n+2n+n = 24+5)+2
vienalyiai trihibridiniai individai, kurip kariotipas sudarytas iS haploidiniBobitis
taeniachromosom rinkinio (n = 24), diploidinioCobitis tanaiticachromosom rinkinio
(2n = 50) ir haploidino (n = 25Tobitis elongatoideschromosom rinkinio. Rasti
Serk3rs bei SiladZio ugse. Tai naujas biotipas

XTTT biotipas — tetraploidai su 97 chromosomom (3n+n = 72+2%)enalyiai
dihibridiniai individai, kuriy kariotipai sudaryti iS triploidinioCobitis taeniarinkinio
(2n+n = 48+24 = 72) ir haploidino (n = 25) nenugas mSies Cobitis sp rinkinio.
Lietuvoje aptikti trijose upse — SeSuvyje, Sirvintoje ir Vilnge, kompleksuose kartu su
triploidais ir diploidais.

xXTT biotipas — tetraploidai su 98 chromosomom (2n+2n = 48+568 y
dihibridiniai, toctl ir dvilyciai. Jie yra diploidino (2n = 48Yobitis taeniachromosom
rinkinio ir diploidino (2n = 50) nenustatytosisies Cobitis sp rinkinio hibridai.
Lietuvoje jie rasti tik kompleksuose kartu su toiolais arba su diploidais ir triploidais
keturiose upse — Ventoje, Merkyje, Siesartyje ir Juostoje.

Lietuvoje Cobitis taeniakomplekso diploid, dihibridiniy triploidy ir tetraploidy
ivairiis kompleksai labai pégi paplit visoje teritorijoje. Ypa turtingi biotipais yra
Ventos baseino ir Vilnés kompleksai, kur lokaliose vietose sutinkama diddsotipy
jvairove. Visame Ventos baseine sutinkami septyni biotppal T, ETT, EET, ENN,
EEN, ENNT ir xxTT. Sventosios baseine sutinkami Bastipai — TT, ETT, EET, NNT
XTTT ir xxTT. O Vilneles ugje net vienoje stotyje nustatyti penki biotipai F,TETT,
EET, NNT ir XTTT.

Nustatyta, kad tetraploidai Lietuvoje gyvena Siitse, seklesise ir ktesres
tekmés upn buveirese. ANOVA metodu bei Fisher LSD testu buvo lygisttiu
parametrai. Patikimai iSsiskymet penki pozymiai. Tetraploidai gyvena buvsm| su
didesniais auk8ausia metine tempefaa (vid. 22C, p=0,000004) bei savituoju
elektriniu laidziu (vid. 595,54S/cm, p=0,000001), mazesniais vidutiniu ssogretiu
(vid. 0,25 m/s, p=0,000001), vidutiniu gyliu (vid,525 m, p<0,000001) bei maksimaliu
gyliu (vid. 0,7 m, p<0,000001).

Natura 2000 tinklo buveiniy apsaugai svarby teritorij y jvertinimas

Lietuva Berno konvencij ratifikavo 1996, o Europos buveinidirektyva
isigaliojo nuo jogstojimoj Europos §junga dienos, t.y. nuo 2004 met

Lietuvaiistojusi ES ir pradjus igyvendinti Buveiny direktyva, viena iS saugom
raSiy tapo ir paprastasis Kkirtiklis tédjo apsaugai, gausumui iraklei uztikrinti yra
ISskirtos specialios teritorijoslgyvendinant ES 92/43EEB direktyvos reikalavimus
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atliktas Sy Zuw; monitoringas Natura 2000 tinkle, Lietuvoséap. Tyrimai atlikti 2008
met; liepos-ruggjo ménesiais 30 sty penkiose Kkirtikliui iSskirtose teritorijose.
Ivertintas zuy gausumas, paplitimas, nustatyta saug@opuliaciy biklé Natura 2000
tinkle.

Paprastojo Kkirtiklio apsaugai numatytos NATURA 20@€ritorijos apima:
Minijos upe, Neries up, Sventosios upzemiau Andrioniskio, Ventos g@r Zeimenos
upe. Tyrimai atlikti 6 stotyse Minijos ugje, 9 stotyse Neries &je, 6 stotyse Sventosios
upéje (Neries baseino), 4 stotyse Ventosjapr 5 stotyse Zeimenos &p.

Kirtikliai sugauti visose ugse, td&iau buvo skirtingasy sutinkamumo daznis ir
gausumas. Bendras sutinkamumas visose tirtosesstdiyivo 63,3%. Didziausias
sutinkamumas buvo Ventos dje — 100%, Sventojoje ir Minijoje — 83,3%, Zeimemoj
60%. Neries uge kirtikliai pagauti tik 2 stotyseyjsutinkamumas maziausias — 22,2%
(4 pav.).

Tirtose ugse skyesi ir paprasijy kirtikli y vidutinis tankis. Sventosios ir Ventos
upese kirtiklio vidutinis tankis yra didesnis, nei tilio apsaugai svarbios teritorijos
gausumo kriterijaus reik&m(5 vnt./100 rf), &ia tankis siekia atitinkamai 6,97 ir 5,85
vnt./100 nf — populiacijos stabilios ir bendras apsaugos s#sttinkamas. Minijos @je
tankis nesiekia kriterijaus reik&s— 4,89 vnt./ 100 fmo Zeimenoje ir Neryje jis gerokai
maZesnis — 0,64 ir 0,24 vnt./10F m populiacijos stabilios, bendras apsaugos statusa
patenkinamas (5 pav.).

ISvados

1. Lietuvoje gyvena dvi kirtikli riSys — paprastasis kirtikliSobitis taenia(L.) ir
naujai aptikta @Sis Siaurinis auksaspalvis kirtikliSabanejewia balticawitkowsky,
1994. Si 6iSis Salyje gana reta — sutinkama tik BagVentos bei Nemuno baseinuose.

2. Lietuvoje Kkirtikliai Cobitis ,taenia“ paplie visoje teritorijoje, visose
didziosiose ugse, daugumoje vidutiniupiy ir didesny upeliy Zemupiuose. Taip pat jie
sutinkamas ezeruose su dias atabradais.

3. Kirtikliy paplitima ir gausum Lietuvoje jtakoja skirtingos klimatiés ir
hidrologines slygos.  Skirtinguose Lietuvos klimatiniose rajonuoskirtikliuy
sutinkamumo daznis bei populiacijankis skiriasi. Didziausias kirtikli sutinkamumas
bei tankis nustatytas Zendaj klimatiniame rajone, vidutinis — Vidurio Zemumos
rajone, maziausias — Pietry AukStumy rajone.

4. Ventos basein&abanejewia balticgpopuliacip tankis yra didziausias, jos
stabilios ir pastovios. Sventosios baseine (Nerasisaspalvio kirtiklio populiacijos
negausios, taau 1Gsis pla&iai paplitusi ir populiacijos stabilios.

5. Kirtikliy buveirems hidingi apibgzti fizikiniai parametrai. Nustatyta, kad
Lietuvoje Cobitis ,taenia“ svarbiausi lemiantys veiksniai (p<0,05) yra aukgsia
metiné vandens temper@t, grunto strukira, deguonies kiekis bei ziemojimo biotop
buvimas Salia buveini Auksaspalvio kirtiklio buveini lemiantys veiksniai (p<0,02) yra
aukSta vandens tempeared, didelis sro¥s greitis bei deguonies kiekis, aukStas ir
apibrztas siaurose ribose pH rodiklis.

6. Kirtikliy meristinyy bei plasting pozymi; ypatumai rodo, kad upés Lietuvos
populiacijos yra diploidiniai-poliploidiniai kompksai — joms bdingas didelis pozymni
iSsibarstymas net atskir populiacip viduje. EZew populiacijose pozymiai mazai
varijuoja ir papuola upiniy individy pozymi, ribas.
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7. Pagal kirtikliy individy plastinius pozymius nustatyta, kad panaSios ye&rgy
arba ekologiskai artimstcaiiy populiacijos — stambesnupiy ir ju intaky Zemupi, upiy
auksStupi ir ju baseim ezer, panasi upiy aukstupi populiacijos.

8. Meristinip ir plastinh pozymip analiz parodo, kad Ventos baseino
auksaspalviai kirtikliai patikimai skiriasi nuo Witpopuliaciy. Jiems kdinga ilgesga
priekiné kiino dalis ir trumpesh uodegig, mazesnis &0 ir galvos auk3ai bei
siauresnis analinis pelekas.

9. Nustatyta, kad Lietuvos ezeruose gyvena nehit@sddiploidires paprasgju
kirtikliy Cobitis taeniapopuliacijos. Upse labai plaiai paplit dihibridiniai Cobitis
genties triploidai, kurie sudagoairius kompleksus su diploidais ir tetraploidais.

10. Lietuvos Cobitis taenia komplekse identifikuotiCobitis taenia, Cobitis
elongatoidesir Cobitis tanaiticakariotipai. Nustatyta deSimt komplekso biatipT T,
ETT, EET, EEN, ENN, XTTT, xXTT ir nauji NTT, NNT,NINT.

11. Natura 2000 tinklo sauganbuveini, teritorijose bendras papragt kirtikliu
sutinkamumas buvo 63,3%. Ventoje ir Sventojoje fiapija gausi ir stabili, o bendras
apsaugos statusas tinkamas. Minijos, Neries ir eom upse kirtiklio gausumas yra
zymiai mazesnis ir populiaagijptklé vertintina kaip patenkinama.
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