Ekoloģiskie un sociālekonomiskie sliekšņi Latvijas dīķu akvakultūrā
INTERAKTĪVĀ MĀCĪBU VIDE
	
Šīs interaktīvās mācību vides mērķis ir nodrošināt speciālistiem nepieciešamās zināšanas par projekta pētījumiem un vadlīnijām, lai veicinātu dīķu akvakultūras ilgtspējību, saglabājot ekosistēmu ekoloģisko līdzsvaru un nodrošinot ekonomisko izdevīgumu *.

INSTRUKCIJA AKVAKULTŪRAS SPECIĀLISTIEM: KĀ EFEKTĪVI IZMANTOT MĀCĪBU VIDI
Šī instrukcija sniedz soli pa solim vadlīnijas, kā izmantot interaktīvo mācību vidi, kas izstrādāta Latvijas dīķu akvakultūras ekoloģisko un sociālekonomisko aspektu pārvaldīšanai.

1. Mācību vides saturs un mērķis
[bookmark: _Hlk188669012]Interaktīvā mācību vide ir projekta pētījumu rakstu un vadlīniju apkopojums un piedāvā (Att.1.):
· [bookmark: _Hlk188640695]Informāciju par projekta pētījumiem un rezultātiem – Vadlīniju ekrānšāviņi ar interaktīvām hipersaitēm.
· Zināšanas par invazīvajām un termofilajām projekta dīķu sugām – rakstu ekrānšāviņi ar interaktīvām hipersaitēm.  Rakstu ekrānšāviņi var atkārtoties dažādās sadaļās, ja vienā pētījumā tika pētīti dažādi parametri.
· Vadlīnijas dīķu ekosistēmu monitoringa un saglabāšanas pasākumiem – rakstu ekrānšāviņi ar interaktīvām hipersaitēm.
· Ieteikumus akvakultūras ilgtspējīgai pārvaldībai – Vadlīniju ekrānšāviņi ar interaktīvām hipersaitēm.

[image: Mācību vides saturs un mērķi.]
[bookmark: Att_1]Att.1. Mācību vides saturs un mērķi.


2. Darbības sākšana
1. Piekļuve platformai:
· Atveriet mācību vidi, izmantojot piekļuves saiti.
2. Satura pārlūkošana:
· Navigācijai izmantojiet sadaļas:
· "Projekta pētījumi un rezultāti" sniedz detalizētu ieskatu par pētījumu rezultātiem.
· "Invazīvās sugas" apraksta, kā tās ietekmē dīķu ekosistēmu.
· "Termofilās sugas" izklāsta piemērotākās sugas Latvijas klimata apstākļiem.
· "Ekosistēmu monitorings" apraksta praktiskus saglabāšanas pasākumus.
· “Projekta pētījumu balstīti ieteikumi” piedāvā praktiskus ieteikumus.

3. Kā izmantot mācību resursus
1. Projekta pētījumi un rezultāti:
· Izpētiet pētījumu rezultātus, piemēram, ilgtspējīgas pārvaldības stratēģijas, kas aprakstītas (Škute et al., 2024).
2. Invazīvās sugas:
· Uzziniet par invazīvo sugu raksturīgajām iezīmēm un izplatības ierobežošanas pasākumiem, izmantojot interaktīvas hipersaites.
· Sadaļā ir iekļauti zinātniskie raksti, piemēram, "Invazīvās dīķu sugas projektā".
3. Termofilās sugas:
· Noskaidrojiet, kuras sugas ir piemērotas termofilajai akvakultūrai, balstoties uz projekta aktuālajiem pētījumiem un izmantojot interaktīvas hipersaites.
4. Ekosistēmu monitorings:
· Izpētiet monitoringa metodes, kas aprakstītas sadaļā par dīķu ekosistēmu saglabāšanu izmantojot interaktīvas hipersaites.

4. Rekomendāciju ieviešana praksē
1. Datu analīze:
· Analizējiet iegūtos datus un pielāgojiet mācību ieteikumus jūsu specifiskajām vajadzībām.
2. Monitoringa programmas:
· Sazinieties ar projekta ekspertiem un izveidojiet monitoringa plānu, lai novērtētu izmaiņas dīķu ekosistēmās.
3. Ieteikumu ieviešana:
· Pielietojiet vadlīnijās minētās stratēģijas, piemēram, termofilo sugu ieviešanu un invazīvo sugu ierobežošanu.

5. Pamata resursi un saites
Lai iegūtu detalizētāku informāciju, apmeklējiet šādus pamata projekta pētījumu resursus:
· Projekta galvenie rezultāti: DOI: 10.13140/RG.2.2.28444.40325
· Invazīvās sugas pētījumi: DOI: 10.3390/d15020201
· Ekosistēmu monitorings: DOI: 10.1016/j.ecolind.2024.112771

6. Noslēguma piezīmes
Šī interaktīvā mācību vide ir izstrādāta, lai nodrošinātu efektīvus rīkus un informāciju par projekta pētījumiem akvakultūras speciālistiem. Regulāra tās izmantošana var palīdzēt optimizēt dīķu akvakultūras attīstības procesus un nodrošināt to ilgtspēju, izmantojot jaunākās pieejas un pētījumus.
__________________________________________________________________________

[bookmark: Sakums]SATURS
1. Informācija par Projekta pētījumiem un to rezultātiem
· Šajā sadaļā sniegta vadlīniju (Škute et al. 2024) informācija par projekta īstenošanu un rezultātiem. Ar to var iepazīties šeit.	
[bookmark: _Hlk188625929]2. Invazīvās dīķu sugas projektā
· Šajā sadaļā sniegta projekta rakstu informācija par invazīvām dīķu sugām projektā. Ar to var iepazīties šeit.		
3. Termofilas dīķu akvakultūras sugas projektā
· Šajā sadaļā sniegta projekta rakstu informācija par dīķu akvakultūras sugām projektā. Ar to var iepazīties šeit.		
4. Dīķu ekosistēmu monitorings un saglabāšana projektā
· Šajā sadaļā sniegta projekta rakstu pamata informācija par dīķu ekosistēmu monitoringu un saglabāšanu projektā. Ar to var iepazīties šeit.
[bookmark: _Hlk188640734]5. Projekta pētījumu balstīti ieteikumi
· Šajā sadaļā sniegta Vadlīniju informācija par projekta pētījumu balstītiem ieteikumiem. Ar to var iepazīties šeit.
__________________________________________________________________________

INFORMĀCIJĀ
[bookmark: Projecta_Petijumi_1]1. Informācija par projekta pētījumiem un to rezultātiem
· Šajā sadaļā sniegta projekta vadlīniju (Škute et al. 2024)  informācija par projekta īstenošanu un rezultātiem.
Škute A., Škute N., Pupiņš M., Čeirāns A., Nekrasova O. (2024): Ekoloģiskie un sociālekonomiskie sliekšņi Latvijas dīķu akvakultūras adaptīvai pārvaldībai: vides un ilgtspējības adaptīvas pārvaldības vadlīnijas. – Daugavpils universitāte, Dzīvības zinātņu un tehnoloģiju institūta Ekoloģijas departaments. 13 lpp.
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Uz sakumu
[bookmark: Project_Invasiv_Sug_1_1]2. Invazīvās dīķu sugas projektā
Šajā sadaļā sniegta projekta rakstu informācija par invazīvām dīķu sugām projektā. 
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Uz sakumu

[bookmark: Project_Akvak_Sug_1_2]3. Termofilas un citas dīķu akvakultūras sugas projektā
Šajā sadaļā sniegta projekta rakstu informācija par dīķu akvakultūras sugām projektā.
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Uz sakumu

[bookmark: Project_Ekosist_Saglab_1_3]4. Dīķu ekosistēmu monitorings un saglabāšana projektā
Šajā sadaļā sniegta projekta rakstu pamata informācija par dīķu ekosistēmu monitoringu un saglabāšanu projektā.
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Uz sakumu
[bookmark: Projecta_Vadliniju_Ieteikumi_3]5. Projekta pētījumu balstīti ieteikumi
Šajā sadaļā sniegta Vadlīniju (Škute et al. 2024) informācija par projekta pētījumu balstītiem ieteikumiem.
Škute A., Škute N., Pupiņš M., Čeirāns A., Nekrasova O. (2024): Ekoloģiskie un sociālekonomiskie sliekšņi Latvijas dīķu akvakultūras adaptīvai pārvaldībai: vides un ilgtspējības adaptīvas pārvaldības vadlīnijas. – Daugavpils universitāte, Dzīvības zinātņu un tehnoloģiju institūta Ekoloģijas departaments. 13 lpp.
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Uz sakumu
	
__________________________________________________________________________
[bookmark: Piezimes]* Piezīmes
· Materiāls izstrādāts projekta “Ecological and socioeconomic thresholds as a basis for defining adaptive management triggers in Latvian pond aquaculture” (lzp-2021/1-0247) ietvaros. 
· Autori pateicas projektam 16-00-F02201-000002 par iespēju izmantot Dīķu akvakultūras laboratoriju mobilo kompleksu pētījuma mērķiem.
· Mācību vide atbilst piekļūstamības prasībām.
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Ekologiskie un socialekonomiskie sliekSni Latvijas diku
akvakultiiras adaptivai parvaldibai:

vides un ilgtspéjibas adaptivas parvaldibas vadlinijas

levads

Latvijas diku akvakultdra ir specifiska akvakultiras segmenta sastavdala, kas vienmér ir bijusi
ciesi saistita ar lauku dzivi. ST nozare apvieno socialos, ekologiskos un ekonomiskos aspektus,
kas kopa definé ekosistému pakalpojumus. Klimata izmainas un biologiskas daudzveidibas
samazinasanas ir lielakie izaicinajumi, kas rada nepiecieSamibu izstradat adaptivas
parvaldibas risinajumus. Sis vadlinijas piedava risinajumus, balstoties uz zinatniskajiem
pétijumiem un metodologiju, kas izstradata projekta ietvaros.

Latvijas diku akvakultiiras adaptiva parvaldiba ir neatsverams instruments, lai nodrosinatu
nozares ilgtspéju un vides saglabasanu. Sis vadlinijas piedava praktiskas metodes un rikus, kas
balstiti uz pétijumu datiem un iesaistito pusu atzinam (Att.1.).

Daudzfunkcionalais diksaimniecibas raksturs ir atzits jau sen; tomér pédéja laika ir ari
saprasts, ka apzinata daudzvirzienu zivju diku izmanto$ana (razosana, makskerésana, atpata,
izglitiba u.c.) piedava papildu ekonomiskos ieguvumus. Saldidens zivju diku audzésana Latvija
ir specifisks akvakultiiras segments, kas vienmér ir bijis ciesi saistits ar lauku dzivi un neskirami
apvienojis zivju audzé$anas darbibas socialos, ekologiskos un ekonomiskos aspektus. Sie
aspekti kopa tiek apziméti ka ekosistému pakalpojumi.

Biologiskas daudzveidibas samazinasanas un klimata parmainas ir lielakie vides draudi, ar
kuriem més Sodien saskaramies. Lai risinatu $is krizes, ES ir izstradajusi virkni klimata un vides
mérku ka dalu no Eiropas zala kursa (European Commission, 2021).

Lai nodrosinatu vairak vietas dabai, lidz 2030. gadam vismaz 10% lauksaimniecibas zemes
platibas bltu japarveido par augstas daudzveidibas ainavu elementiem, lai sniegtu dzivesvietu
savvalas dzivniekiem, augiem, apputeksnétajiem un dabiskajiem kaitéklu regulatoriem. Sadi
ainavu elementi varétu ietvert, pieméram, aizsargjoslas, rotacijas vai atmata atstatu zemi,
dzivzogus, neproduktivus kokus, terasveida sienas un dikus (EU Biodiversity Strategy for
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Sliek$na jédziens bieZi tiek izmantots ka nepiecieSams komponents vides novértéjumos un,
plasak skatot, zemes izmantoSanas Iemumu pienemsana. Lai gan ekologiskajiem sliekSniem
var bat svariga loma vides novértéjuma, tie nav vienkarSs risindjums sareZgitiem
socialekologiskiem |émumiem, ka ari tie negaranté objektivu [IEmumu pienemsanu.

Lai saglabatu ekosistému biologisko integritati, tiek ieteikts saglabat galvenos biologiskos-
ekologiskos slieksnus, kas parstav praktiski izméramus elementus, iedvesmojoties no
musdienu biologiskas saglabasanas tendencém, un piedava galvenos indikatorus ilgtspéjibas
politiku izstradé.

Slieksni parstav plasu pareju spektru starp stabilam stavok|u formam, kas ievérojami atskiras
péc ilguma, sareZgitibas un atgriezeniskuma potenciala (Briske et al., 2006). Balstoties uz
sliekSna pieejas aktualitati un Latvijas zivju diku akvakultdras sektora praktiskajam
vajadzibam, tika izstradatas Sis vadlinijas, kas apraksta klimata izmainu riskus un ieguvumus
Latvijas diku akvakultdra adaptivai parvaldibai.

Ekologiskie un socialekonomiskie sliek$ni definé adaptivas parvaldibas spradus, kas tiek
izmantoti ilgtspéjigas diku akvakultdras veicinasanai. Klimata un socialie faktori ietekme
sliekSnu parsniegsanai.

Projekta rezultati norada, ka Latvijas diku akvakultiiras sektora ilgtspéja ir atkariga no
adaptivam pieejam, kas apvieno vides un socialekonomiskas dimensijas.

Adaptiva parvaldiba ir balstita uz nepartrauktu uzraudzibu un datu ievérSanu lémumu
pienemsanas procesa. Projekta ietvaros tika izmantoti sekojosie adaptivas parvaldibas
pétijumu pamata veidi un metodes:

o Ekosistému servisu izpéte, kas noskaidrot klimata izmainu ietekmi uz biologisko
daudzveidibu;

¢ GIS modelésana, lai noteiktu sliekSnu trajektorijas un iespéju atgriezties pirms
sliekSna stavokli;

o Socialekonomisko faktoru izpéte un integrésana Ilemumu pienemsanas procesa.

Sabiedribas iesaiste un daudzpuséja sadarbiba

Lai veicinatu ieintereséto pusu iesaisti, izpétes un vadliniju izstrades procesa tika veiktas
konsultacijas ar:

e Meérka valsts un akvakultaras privata sektora parstavjiem;
o Latvijas un Eiropas akvakultdras un saistoso zinatnu zinatniekiem un specialistiem;

o Vietéjo kopienu un NVO vides organizacijam.

Sada pieeja veicinaja sabiedribas iesaisti, uzlabojot vadliniju saturu un praktiskumu.
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Vadliniju ieteikumi un pielietojums

Lai veicinatu vides un ilgtspéjas principu ievérosanu Latvijas diku akvakultdras sektora, tiek
ieteikts veikt sekojosus pasakumus (Att.1.):

1. SliekSnu monitorings: Regulari analizét ekologisko un socialekonomisko faktoru
ietekmi;

2. Vides riska analize un specialistu informésana: Izmantot GIS modelésanas un IT Ml
rikus, lai prognozétu klimata izmainu ietekmi un informét akvakultiras specialistus;

3. lzglitoSanas programma: Izveidot macisanas platformu akvakultdras specialistiem.

Socio-ekologiska vide

Klimata
Jaunas diku
izmanu leguvumu akvakultiiras
slieksni sugas

trigeri 2:4:5:12

VIDES UN ILGTSPEJIBAS ADAPTIVA PARVALDIBA

ILGTSPEJIBA o
1:4:7:9

Lewalsiamy . Dika ekosistémai
servisu izmanu Risku draudéjosie
: slieksni invazivie
trigeri - hidrobionti
3;6;8,/10;11;13;
14

Att.1. Latvijas diku akvakultdras vides un ilgtspéjibas adaptivas parvaldibas koncepcijas shéma (cipari
— projekta pétijumu pamata publikaciju numuri) .

Latvijas diku akvakult@iras vides un ilgtspé&jibas adaptivas parvaldibas koncepcijas shéma
balstas uz klimata parmainu trigeru un sliek$nu risku un ieguvumu monitoringa un adaptacijas
menedZmenta pasakumiem, ietver daudzpusigus pieejas un integrétus risindjumus, lai
nodrosinatu Latvijas diku akvakultaras sektora ilgtspé&ju un attistibu.
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Potential Threat of an Invasive Fish Species for Two Native Newts
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Abstract: In the modern world, when the problems of the environment are most acutely associated
with climate change, amphibians are considered to be the most vulnerable group of anamniotes as an
indicator of the state of wetlands. Along with a decrease of numbers among amphibians in Europe,
nowadays newts especially suffer from the impact of invasive species, in particular predators such
as the Chinese sleeper, Perccottus glenii. This predatory fish species has recently spread to areas of
primary relevance for newt reproduction. This fish consumes eggs, larvae, and even adult newt
individuals. Using an ecological niche approach and climate based species distribution models
(SDM), we applied the coefficient of determination (R?) for comparing the level of similarity of the
built SDM for the newts Triturus cristatus and Lissotriton vulgaris, and the Chinese sleeper. We show
that by 2050, the level of climatic niche similarity for these native and invasive species will increase
from 12% to 22% throughout Europe, and from 44% to 66% in Eastern Europe. This study highlights
the expansion of the Chinese sleeper as a real threat to European biodiversity of wetlands in the near
future, especially in their most northeastern distribution range.

Keywords: climate change; GIS-analysis; modelling; alien species; amphibians; wetlands; Europe
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Modelling the range expansion of pumpkinseed Lepomis gibbosus across Europe,
with a special focus on Ukraine and Latvia
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Abstract. Freshwater ecosystems are exceptionally vulnerable to biological invasions. The introduction of non-native species of fish
to Europe has been a common practice, including the introduction of the North American pumpkinseed, Lepomis gibbosis. The range
expansion of this species has continued across the continent, with new areas occupied in Ukraine. Using a species distribution
modelling approach, predictions are made of the geographic range of the fish based on presence records and environmental
variables from the Near-global environmental information for freshwater ecosystems database likely to be associated with habitat
suitability and important for the possible further expansion of L. gibbosis. Results show the current widespread distribution of L.
gibbosus in Ukraine and prospects for future expansion of the species into Belarus and the Baltic countries. In Latvia, at the potential
range edge of L. gibbosuis, chances for a spontaneous invasion are relatively low.

Keywords: Leponis gibbosus, invasive species, species distribution modelling, climate change, Ukraine, Latvia.
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Abstract: Climate change has amplified the threat posed by aquatic invasive species as potential
disruptors of biodiversity and ecosystem functioning. Species Distribution Models (MaxEnt) based
on original data and ecological variables have identified contemporary seven global centers of the
oriental rivel prawn Macrobrachium nipponense distribution: the native range in East Asia, Northern,
Western and Eastern Europe, the Irano-Turanian region, and North and South America. By 2050,
further expansion in Europe is expected, likely due to climate change, particularly temperature
changes (Biol) and rain precipitation during the warmest quarter (Biol8). However, the species may
see a range reduction in southern Europe due to lower precipitation and increased droughts related
to climate change. Therefore, a northward shift in the range of the species is also predicted. In the
context of global change, and especially biological invasions, this study highlights the risks of intro-
ducing aquaculture based on M. nipponense and recommends controlling such economic activities,
which are associated with a high risk for native species and ecosystems. Further, long-term moni-
toring is needed to assess impacts and to efficiently manage M. nipponense populations that are al-
ready present in their non-native habitats, for mitigating their negative effects on native species and
ecosystems worldwide.

Keywords: aquaculture; biological invasion; climate change; thresholds; species distribution
modelling
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Present and future distribution
of the European pond turtle
versus seven exotic freshwater
turtles, with a focus on Eastern
Europe
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Albert Martinez-Silvestre*, Artors Skute?, Andris Ceirans?, Kathrin Theissinger®®7 &
Jean-Yves Georges?

Freshwater turtles are often used as terrarium pets, especially juveniles of exotic species. At the adult
stage they are often released by their owners into the wild despite their high invasion potential.

In Europe these thermophilic potentially invasive alien species occupy the habitats of the native
European pond turtle Emys orbicularis (Linnaeus, 1758), with new records from the wild being made
specifically in Eastern Europe (Latvia and Ukraine) during recent decades. Assessing the potential

of alien freshwater turtles to establish in new territories is of great concern for preventing invasion
risks while preserving native biodiversity in the present context of climate change. We explored this
issue by identifying the present and future (by 2050) suitable habitats of the European pond turtle
and several potentially invasive alien species of freshwater turtle already settled in Europe, using a
geographic information system (GIS) modelling approach based on datasets from CliMond for climate,
Near-global environmental information (NGEI) for freshwater ecosystems (EarthEnv) and Maxent
modelling using open-access databases, data from the literature and original field data. Modelling
was performed for seven species of alien freshwater turtles occurring from the extreme northern to
southern borders of the European range of E. orbicularis: the pond slider Trachemys scripta (Thunberg
and Schoepff, 1792), the river cooter Pseudemys concinna (Le Conte, 1830), the Florida red-bellied
cooter Pseudemys nelsoni (Carr, 1938), the false map turtle Graptemys pseudogeographica (Gray,
1831), the Chinese softshell turtle Pelodiscus sinensis (Wiegmann, 1835), the Caspian turtle Mauremys
caspica (Gmelin, 1774) and the Balkan terrapin Mauremys rivulata (Valenciennes, 1833). In Ukraine,
the most Eastern limit of E. orbicularis distribution, were previously reported northern American

ated T. scripta, M. rivulata, M. caspica, whereas in Latvia, Emys’ most northern limit, were
additionally reported P. concinna, P. nelsoni, G. pseudogeographica and Asia originated P. sinensis.

The resulting Species Distribution Models (SDM) were of excellent performance (AUC > 0.8). Of these
alien species, the most potentially successful in terms of range expansion throughout Europe were

T. scripta (34.3% of potential range expansion), G. pseudogeographica (24.1%), and M. caspica (8.9%)
and M. rivulata (4.3%) mainly in Eastern Europe, especially in the south of Ukraine (Odesa, Kherson,
Zaporizhzhia regions, and Crimean Peninsula). Correlation between the built SDMs for the native E.
orbicularis and the invasive alien T. scripta was reliably high, confirming the highly likely competition
between these two species in places they cooccur. Moreover, a Multiple Regression Analysis revealed
that by 2050, in most of Europe (from the western countries to Ukraine), the territory overlap between

31,1, Schmalhausen Institute of Zoology, National Academy of Sciences of Ukraine, Kyiv 01054, Ukraine. 2Université
de Strasbourg, CNRS, IPHC, UMR 7178, 67000 Strasbourg, France. *Department of Ecology, Institute of Life
Sciences and Technologies, Daugavpils University, Daugavpils 5401, Latvia. “Catalonian Reptiles and Amphibians
Rescue Center (CRARC), 08783 Masquefa, Barcelona, Spain. SInstitute for Insect Biotechnology, Justus Liebig
University Giessen, Heinrich-Buff-Ring 35, 35392 Giessen, Germany. ®Fraunhofer Institute for Molecular Biology
and Applied Ecology, Ohlebergsweg 12, 35392 Giessen, Germany. LOEWE Centre for Translational Biodiversity
Genomics (LOEWE-TBG), Senckenberganlage 25, 60325 Frankfurt, Germany. “lemail: ecopelobates@gmail.com
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E. orbicularis and potentially invasive alien species of freshwater turtles will increase by 1.2 times,
confirming higher competition in the future. Importantly, by 2050, Eastern Europe and Ukraine are
predicted to be the areas with most suitable habitats for the European pond turtle yet with most
limited overlap with the invasive alien species. We conclude that Eastern Europe and Ukraine are the
most relevant priority conservation areas for the European pond turtle where it is now necessary to
take protective measures to ensure safe habitat for this native species on the long-term.

Keywords Freshwater turtles, Habitat, Competition, Latvia, Ukraine, Climate change, Stacked species
distribution models, Priority conservation areas




image11.png
I

MHWMWHNH Biolnvasions Records (2022) Volume 11, Issue 1: 287-295

Research Article

Range expansion of the alien red-eared slider Trachemys scripta
(Thunberg in Schoepff, 1792) (Reptilia, Testudines) in Eastern Europe,
with special reference to Latvia and Ukraine
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Abstract: Aquaculture’s role in addressing food security has grown, with a spotlight on Asian carp
species. Polyculture, i.e. cultivating multiple fish species in a single system, is being increasingly
adopted for its resource efficiency and economic benefits. This practice for Asian fish for food and or-
namental purposes is gaining traction in Europe despite their invasive potential. Rising temperatures
due to climate change offer an opportunity for thermophilic Asian carps (Hypophthalmichthys molitrix
and Aristichthys nobilis). Using GIS modeling (Maxent), we identified the possible settlement of
Asian carp in Northern Europe amidst climate change. We analyzed carp global distribution centers,
assessed the potential carp spread in Europe, and evaluated their potential suitability for polyculture
systems. By 2050, H. molitrix may extend its range to 58-62° N latitude, with a potential 1.7-fold
habitat increase, while A. nobilis, which are more heat-tolerant, may move north to 52-58° N latitude,
with a 1.3-fold potential increase. Despite the slight ecological differences in their native habitats,
niche modeling indicates that these carp can occupy similar niches in Europe (proven statistically).
The eventuality of using Asian species for polyculture in Europe presents both opportunities and
challenges in the face of a changing climate as long as invasion risks are prevented. Envisaging such
polyculture, yet very carefully for the protection of ecosystems, can help food security.

Keywords: aquaculture; invasion; climate change; thresholds; species distribution modeling; Europe
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Genetic Diversity and Distribution of Haplotypes of Freshwater
Eel in Baltic Lakeland Based on Mitochondrial DNA D-Loop and
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Abstract: The European eel (Anguilla anguilla (L.)) is a unique catadromous euryhaline fish and the
only anguillid eel species classified as ‘critically endangered’. The Baltic Lakeland area contains
naturally recruited and introduced eels. There is great uncertainty regarding a baseline for the
location and number of naturally dispersed eels in the region. Little is known about the genetic
structure of the European eel populations in Baltic countries. The estimation of population genetic
structure is important for the efficient management of naturally recruited and introduced eels. Two
mitochondrial regions were used to investigate the genetic structure within and between eel samples
from 11 waterbodies. In this study, new, unique, and widely distributed haplotypes were revealed.
The studied eel population in the Baltic Lakeland shows high genetic diversity, which is possibly a
result of intensive restocking programs. Sequences characterized for Anguilla rostrata were revealed
in both mitochondrial regions. Understanding the genetic structure of eel populations worldwide is
crucial for conservation efforts. Eel restocking in waterbodies where natural migration is restricted
contributes to diversity loss for the world gene pool of eels.

Keywords: Anguilla anguilla; Anguilla rostrata; restocking; cyt b; D-loop; genetic diversity; haplotype;
anthropogenic invasion
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Identification and use of suitable metrics for calling male count-based
community assessments in amphibian monitoring in temperate Europe
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ARTICLE INFO ABSTRACT

Keywords: Calling amphibian male counts (CAMC) is a cost-effective non-invasive acoustic monitoring method that needs
Bioindicators amphibian community quality assessment system. In our survey we considered breeding amphibian assemblages
Anthropogenc threats as entities having three main ecological traits, size, richness and evenness, and tested the reliability of potentially
Wetlands suitable metrics that each characterize separate ecological trait. We also aimed at finding out the site and sur-
Breeding habitats . s . N N o N

Sreeding hab rounding land-use characteristics linked to low or high-quality amphibian community state assessments, and
Lo studied differences in responses of community traits to these external factors.

In this CAMC study that covered 400 amphibian breeding sites across Latvia, we tested responses of 11 metrics
(5 CAMC for community size, 2 richness metrics, 4 evenness and dominance indices) to five sets of predictors
(two sets of anthropogenic land use variables, two natural/mixed effect sets, and a climate variable set) using
GLMs, to find out statistically significant anthropogenic factors, site and surrounding land use characteristics and
model ranks according to their corrected Akaike information criterions. Then, we used anthropogenic factors to
classify sites with natural and strongly impacted site groups, compared their metrics by Wilcoxon rank-sum tests
and Box plots, and assessed metric congruences in site classifications.

Based on their properties, we recommend using three metrics, each being the best in representing their own
breeding amphibian assemblage trait in the communities of temperate Europe: the total number of calling males
(CAMCro), the community completeness, and the reciprocal form of Berger-Parker dominance index.

Despite of good responses to anthropogenic pressure indicators showed by the metrics, local site character-
istics were still the highest-ranked factor, with waterbody dimensions being the most important for amphibian
population size, and macrophyte vegetation largely determining their taxonomic richness and community
evenness. Among anthropogenic threats, the strongest effects were from the transportation corridors (oads) and
infrastructure developments that had particularly adverse effects on community richness and evenness, and on
CAMC for some taxa. Wetlands in surrounding areas were more important for CAMCyy. The climate factor was
generally among the least important in ranks, probably due to its general similarity among the study sites
throughout Latvia.

Our study shows opportunities for using amphibian-based metrics in ecological indicator systems, where they
may substitute fish metrics in some waterbody types, and suggests the necessity of paying more attention to
wetland size and location against the road network in amphibian habitat restoration projects.
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Top-down and bottom-up effects
and relationships with local
environmental factors in the water
frog—helminth systems in Latvia
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Semi-aquatic European water frogs (Pelophylax spp.) harbour rich helminth infra-communities,
whose effects on host population size in nature are poorly known. To study top-down and bottom-up
effects, we conducted calling male water frog counts and parasitological investigations of helminths
in waterbodies from different regions of Latvia, supplemented by descriptions of waterbody features
and surrounding land use data. We performed a series of generalized linear model and zero-inflated
negative binomial regressions to determine the best predictors for frog relative population size and
helminth infra-communities. The highest-ranked (by Akaike information criterion correction, AlCc)
model explaining the water frog population size contained only waterbody variables, followed by the
model containing only land use within 500 m, while the model containing helminth predictors had
the lowest rank. Regarding helminth infection responses, the relative importance of the water frog
population size varied from being non-significant (abundances of larval plagiorchiids and nematodes)
to having a similar weight to waterbody features (abundances of larval diplostomids). In abundances
of adult plagiorchiids and nematodes the best predictor was the host specimen size. Environmental
factors had both direct effects from the habitat features (e.g., waterbody characteristics on frogs

and diplostomids) and indirect effects through parasite-host interactions (impacts of anthropogenic
habitats on frogs and helminths). Our study suggests the presence of synergy between top-down and
bottom-up effects in the water frog-helminth system that creates a mutual dependence of frog and
helminth population sizes and helps to balance helminth infections at a level that does not cause over-
exploitation of the host resource.
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Abstract: Wetlands are of great importance for biodiversity and nature conservation, especially
geographically isolated wetlands (GIW). Yet literature about the ecological value of such GIW is
missing, especially at the edge of the distribution of endangered species such as amphibians. In
2018 and 2022, we monitored amphibian communities in 15 isolated (GIW) and 12 non-isolated
(nGIW) ponds by counting individuals using three methods: (1) capturing with hand nets, (2) visual
counting, and (3) capturing with fyke traps. The three methods provided similar results, showing
the great importance of GIW for amphibians, especially newts, whose abundance was 5-13 times
greater in GIW compared to nGIW. The largest numbers of species and individuals (adults and
larvae) were found in isolated wetlands (GIW). In non-isolated water bodies (nGIW) where more than
10 individuals of the Chinese sleeper Perccottus glenii, an alien invasive fish, were found, amphibians
were not found at all. Importantly, between 2018 and 2022, the northern crested newt, T. cristatus,
dramatically decreased in the nGIW. As a result of our work, it was revealed that the reconstruction
of geographically isolated wetlands is very important for the conservation of amphibian biodiversity
in a changing climate. One of the most effective measures aimed at protecting amphibians from
negative factors—the spread of alien invasive fish species and diseases—is the reconstruction of
wetlands in historically exploited landscapes with the creation of a wide range of water bodies yet
broadly dominated by geographically isolated ponds.

Keywords: amphibians; geographically isolated wetlands; alien invasive fish; conservation; Latvia
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First records of Scinax ruber, Podarcis siculus, Podarcis ionicus and their
parasites in Latvia: fruit trade is an intercontinental alien herpetofauna
and parasitofauna invasion vector into Europe
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Abstract

Expanding the trade of tropical fruits in an increasingly globalized world increases
the likelihood of unintentional importation of viable herpetofauna and their parasites
from other countries and even continents, since the conditions for growing and
transportation of fruits (humidity, temperature) can often be tolerated by exotic
amphibians and reptiles. Here we describe our findings of two reptiles, Podarcis
siculus campestris and P. ionicus (formerly P. tauricus ionicus), and an amphibian,
Scinax ruber, in boxes of tropical fruits in Daugavpils city, Latvia, European Union.
In our parasitological survey of S. ruber, we found two groups of endoparasites: nematoda
(Physaloptera sp.) and trematoda (Travtrema aff. stenocotyle mtc.). In P. ionicus
intestine we found acanthocephalan Centrorhynchus sp. larvae. All these parasites
were detected in Latvia for the first time. The estimated minimal direct distance of
the trans-oceanic relocation of S. ruber and its parasites from its natural distribution
centre in Suriname to its finding place in Latvia exceeds 10 600 km.

Key words: trans-oceanic bioinvasion vector, fruit trade threat, alien parasites,
Lacertidae, Hylidae
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Abstract: Amphibians are the most threatened group of vertebrates. While habitat loss poses the
greatest threat to amphibians, a spreading fungal disease caused by Batrachochytrium dendrobatidis
Longcore, Pessier & D.K. Nichols 1999 (Bd) is seriously affecting an increasing number of species.
Although Bd is widely prevalent, there are identifiable heterogeneities in the pathogen’s distribution
that are linked to environmental parameters. Our objective was to identify conditions that affect the
geographic distribution of this pathogen using species distribution models (SDMs) with a special
focus on Eastern Europe. SDMs can help identify hotspots for future outbreaks of Bd but perhaps
& check for more importantly identify locations that may be environmental refuges (“coldspots”) from infection.

updates In general, climate is considered a major factor driving amphibian disease dynamics, but temperature
Citation: Tytar, V.; Nekrasova, O.;

in particular has received increased attention. Here, 42 environmental raster layers containing data
Pupins, M.; Skute, A.; Kirjusina, M.;

on climate, soil, and human impact were used. The mean annual temperature range (or ‘continen-
Gravele, E.; Mezaraupe, L.;

Marushchak, O.; Ceirans, A_;
Kozynenko, L; et al. Modeling the

tality’) was found to have the strongest constraint on the geographic distribution of this pathogen.
The modeling allowed to distinguish presumable locations that may be environmental refuges
from infection and set up a framework to guide future search (sampling) of chytridiomycosis in
Eastern Europe.
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Galvenie ilgtspejigas parvaldibas elementi

1. Monitorings un datu analize

e lzstradat un izveidot integrétu monitoringa sistému, kas savieno un kompleksa
analizé Latvijas un BigData datu iegtiSanas platformas datus, pieméram: 1) Latvijas
akvakultaru diku datubazes; 2) Latvijas Gdens celu — sugu izplatibas vektoru
datubazes, 3) jauno sugu atradnu un izplatibas datubazes un 4) laiktelpiski -
bioklimatiskus modelus Latvijas teritorijai.

e lzstradat un realizét monitoringa metodikas un pasakumus sadarbiba ar vietéjam
universitatém ar atbilstoSo specializaciju, diku akvakultaras specialistiem un
starptautiskajam institacijam un fondiem.

o lzstradat un ievest reallaika zino$anas mehanismu uz moderno informacijas
tehnologiju balstito riki (reallaika zinosanas IT mobila aplikacija lietotaja geolokacijas
sasaisti ar izstradatiem bioklimatiskiem modeliem un ar maksliga intelekta
elementiem un interaktivu konsultaciju ar ekspertiem zinatniekiem), lai diku
akvakultaras specialisti varétu ilgtspéjigi planot akvakultdras biznesa attistibas
perspektivas un operativi reagét uz klimata, biotopu un jauno termofilo sugu
izplatibas izmainam un to prognozém.

2. Adaptivie menedZmenta pasakumi

o Elastigas diku akvakultras attistibas plano$anas metodes, kas ietver risku
modelésanu un scenariju analizi un adaptaciju.

o Diku akvakultdras sugu diversifikacija, lai mazinatu riskus, kas saistiti ar klimata un
tirgus izmainam.

o Ekosistemu un bioindikacijas pieejas izmantosana, lai nodrosinatu akvakultdras diku
un saistoso biotopu dabisko resursu ilgtspéju un atjaunosanos.

3. Izglitibas un sabiedribas iesaiste

o Veicinat Latvijas sabiedribas informétibu par klimata parmainu ietekmi uz Latvijas
akvakultaras sektoru, veicot regularo informésanu un izstradajot informativo uz
moderno informacijas tehnologiju balstito riki (IT mobila aplikacija ar maksliga
intelekta elementiem, ar informacijas habu par jaunam termofilam sugam,
geolokaciju un viena-klikska fotozinojuma pilsonzinatni).

o Attistit sadarbibu ar vietéjam kopienam, lai veicinatu labakas diku akvakultaras
prakses ieviesanu.

Izstradat apmacibu programmas akvakultiras vaditajiem un specialistiem par diku
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letekmes mazinasanas un ieguvumu
veicinasanas stratégijas

Klimata riski:

o Invazivo sugu kontrole, arT izmantojot Latvijas dabiskos plés&jus un biologiskas
metodes, t.sk. dabisko traucéjumu emulacijas.

« Vietéjo un tradicionalo sugu aizsardziba, lai saglabatu biologisko daudzveidibu.

Klimata ieguvumi:

o Veicinat diku akvakultdru inovativu termofilu sugu audzésanu, kas palielina
razosanas efektivitati un ekonomisko ienesigumu.

o Atbalstit diku akvakultaru tehnologiju izstradi, kas pielagojas mainigajai temperatarai
un ekosistému stavoklim.

Secinajumi
Latvijas diku akvakultdras adaptiva parvaldibas shéma var veicinat sektora ilgtsp&ju, mazinot

klimata parmainu negativo ietekmi un izmantojot jaunas iespéjas. Tas pieprasa koordinétu
sadarbibu starp zinatniskajam institdcijam, valsts parvaldi un vietéjiem razotajiem.
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