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INTRODUCTION RESULTS AND DISCUSSION

/ Our model predicts a major expansion of the Signal crayfish\
throughout Europe by 2050, with a shift of its range by more than 500
km to Northern countries (to the Baltic countries, where this species has

Object of the study. Signal crayfish Pacifastacus leniusculus
(Dana, 1852), omnivorous crayfish, total length — 6-20 cm, a

North American species that was introduced to Europe in the . » .
1960s to supplement the fisheries of North European crayfish alread_y been recorded In several I.O ca_ll_tles). Out Ol factors_ pro vu:led
Astacus astacus (Linnaeus, 1758), which were being damaged by by_ CliMond dat_abase, ﬁhe most S|g_nn_‘|cant f_actors to_ SL.JCh d'St“bUt.'OrT
crayfish plague. shift were as_sougted W|t0h .solar radlgtlop - b1023 (radlaglon seasona}lle.
Subject of the study. Distribution and Its changes with changing per_cent contrlbutlo_n ] 304)’ permutation importance - SZ . hum_ldlty

. - bio35 (mean moisture index of coldest quarter: percent contribution -
Jae. %: tation importance - 1%) (Fig. 3A and 3B tivel
Natural distribution. This species originated from North America &7 0; permutation importance - 1%) (Fig. 3A and 3B, respectively).
and has been introduced into Europe on purpose to counteract the  ogresponseotracitientozs  Logresponseotpact tento3s |
decline in catch per unit effort of native crayfish species. B
Actuality. In the current context of accelerating climate change A
and biodiversity erosion, Iinvasive aquatic species are carving out
ecological niches In new areas of Europe. This was facilitated by
the popularity of some species for aquaculture and aquarist
amateurs that were introduced In Europe since decades. Yet the il g
Introduced signal crayfish Is a voracious carnivorous species T —— i e N R S —
carrying the crayfish plague disease agent and provoked massive
deleterious impacts on native species and ecosystems throughout Fig. 3. Response curves generated by Maxent for P. leniusculus for the variable: A)
Europe, conflicting reintroduction efforts for native species such bi023; B) bio35.
as the European pond turtle Emys orbicularis (Linnaeus, 1758). Variable Variable meaning Percent Permutation
Forecasting the extend of the Signal crayfish expansion is contribution Importance
urgently needed to anticipate and implement appropriate adaptive bio23 radiation seasonality 30 32.2
management for ensuring both ecological and economic bio35 mean moisture index of coldest quarter 16.8 0.7
sustainability. bio4 temperature seasonality 16.2 26.8

Table 1. Results of modeling the spread of P. leniusculus (CliMond, Maxent).

Current

Flg 1. Field studying of Invasive crayfish fauna.

MATERIALS AND METHODS

For modeling the near future expansion of the Signal crayfish, we
collected data on the distribution of P. leniusculus worldwide — 101207
points (Fig. 2), from the natural range and areas where it has been
Introduced on other continents.

GIS modeling was used to explore the potential distribution of the
species worldwide. Modeling and calculations were carried out using
Maxent v3.3.3 software with 25 replicates, 25% test (Phillips 2005) and

employing 35 bioclimatic variables (CliMond; Kriticos et al. 2014; |Fig. 5. Results of modeling the|| [§ < o ¢ ¢ 24 0 4 2 % 6 |
@ps://www.climond.org/, accessed 27 December 2020). / spread of P. leniusculus at the || ied
European scale by 2050 (SAGA|| - Current
GIS, red color > 0.5). || 2
CONCLUSIONS |

y 40 M

The signal crayfish I1s known to
be sensitive to water quality
and. Thus, as for most T 4 0 4 & 121620 24 28 2 3 4 4 48 2 % o
freshwater Invasive species, S 4 0 4 8 [1218 2024 28 32 38 40 44 43 52

areas In Southern Europe will

Fig. 2. Distribution of records of P. leniusculus where it has been introduced in be less suitable for the signal
Europe (https://www.gbif.org/uk/occurrence/map?taxon_key=2226990). crayfish compared to the Baltic

This study was partly supported by the project “Ecological and socioeconomic thresholds as count_rles, Whel‘e_ umidity will
a basis for defining adaptive management triggers in Latvian pond aquaculture” (Izp- remain at a high level. Our
2021/1-0247) and the project Emys-R. Emys-R is funded through the 2020-2021 Biodiversa predictions of trends and threats
& Water JPI joint call for research proposals, under the BiodivRestore ERA-Net COFUND may constitute a scientific-
programme, and with the funding organisations Agence Nationale de la Recherche (ANR, - -
France), Bundesministerium fiir Bildung und Forschung (BMBF, Germany), State groundea baS_IS for approprlgte
Education Development Agency (VIAA, Latvia), and National Science Center (NSC, management In favor of native -
Poland), www.emysr.cnrs.fr. species throughout Europe. ,:
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