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Abstract

:

The Baltic states—Estonia, Latvia, and Lithuania—are situated on the eastern coast of the Baltic Sea between Russia and the Scandinavian countries. This region is characterized by diverse landscapes and numerous bodies of water, including lakes, peat bogs, and marshes, which serve as natural habitats for aquatic invertebrates, including leeches. Despite the rare and uncertain taxonomic status of leech species in the area, research in the Baltic region has been inadequate. Therefore, this study aims to examine the composition of leech species in the Baltic countries, drawing on both past and current research. The study also seeks to assess the status of Hirudo medicinalis in the Baltic region and discuss the rare, questionable, and potentially present leech species in the Baltic states. A scoping review method was employed, surveying published references, books, and databases. In total, the study found records of 21 leech species in Estonia, 15 in Latvia, and 26 in Lithuania, belonging to the families Glossiphoniidae, Erpobdellidae, Hirudinidae, Haemopidae, and Piscicolidae. Hirudo medicinalis L. is distributed throughout all Baltic countries, but the most recent records on their location are only available for Estonia. The data on a few Piscicolidae species is questionable and requires verification, but further research on Piscicolid leeches can potentially lead to the discovery of rare species.






Keywords:


leech; diversity; Baltic; Lithuania; Latvia; Estonia












1. Introduction


The Baltic states, comprising Estonia, Latvia, and Lithuania, are situated on the eastern coast of the Baltic Sea in Europe. These countries experience a mild continental climate with marked seasonality and temperatures that vary greatly between inland and coastal regions due to their proximity to the sea. On the coast, the average air temperatures are just below freezing in January and February and around 18 °C in July and August. In inland areas, the temperatures are a bit lower in winter and a bit higher in summer. However, the temperature can change greatly depending on the meteorological situation [1].



Water temperature varies from the minimum annual average (8.1 °C) to the highest (10.5 °C). During the summer, rivers tend to have a wider variation in their average ten-day water temperature than during the winter. For instance, in the river Skroblus, the monthly water temperature in July did not exceed 13.8 °C, while in Šešupė, it was over 21.9 °C. In most rivers, the warmest period is usually the third week of July [2]. Usually, lower water temperatures occur in rivers with a high groundwater inflow rate, for example, in rivers of the Gauja Basin [3].



The landscape of the Baltic states was formed by glaciers that once covered the region during the last Ice Age. As the climate warmed and the ice began to melt, large amounts of meltwater were released, creating vast lakes and rivers [4]. There are many different types of water bodies in the Baltic states, such as lakes, peat bogs, swamps, and marshes, which provide a natural habitat for various species of animals, including leeches. It is expected that the diversity of leeches will be high due to the presence of such water bodies. However, despite extensive research on the fauna in aquatic habitats, there is insufficient research on leeches in the Baltic region, except for Hirudo medicinalis, which has been more extensively studied [5,6,7,8,9].



Although articles by Satkauskiene and Rutkauskaite-Suciliene [10] and Jueg and Zettler [11] contain descriptions of taxa (12 and 24, respectively) from Lithuania, taxonomic works on the freshwater leech fauna of the Baltic states are practically absent. Faunal records on leeches in the Baltic states can be found in references on macrozoobenthos [12] and monitoring reports [13], but the earlier literature containing descriptions and distribution of leeches in the Baltic states is usually in national or Russian languages, making it difficult for foreign scientists to study. Additionally, naming the same species with different names has contributed to confusion about leech species, such as Dina lineata being referred to as Erpobdella lineata by Lukin in 1958 [14].



An important factor for the distribution and survival of aquatic invertebrates and leeches, as well as habitat structure, is influenced by vegetation and nutrient levels. However, we have limited information about the habitats of leeches in the Baltic area. Based on the published documents, records, and observations, we tried to present a compiled list of the typical habitats of leeches in the Baltic countries.



In summary, data on leeches in the Baltic states are scarce. Therefore, this study has three objectives: (1) to review the current knowledge on leech species in the Baltic countries based on past and recent studies, (2) to examine the status of the rare species Hirudo medicinalis in the Baltic region of Europe, and (3) to identify gaps in existing studies for potential future research.




2. Materials and Methods


A review article was written using the scoping review method [15,16], which involved searching for all relevant studies on the taxonomic diversity of leeches in three Baltic countries. To ensure a comprehensive analysis, all available publication types, including references and monitoring reports, were considered, despite the limited literature on the topic. The review also included data on the observation and occurrence of leech species from international European [17,18] and national databases. The GBIF database provided species records with finding coordinates, while references from the PlutoF platform lacked such information but included the date and description of where the species were collected. The species’ habitat type at the occurrence of the species was determined according to the European Nature Information System (EUNIS) classification [18]. It permitted the identification of two types of EUNIS: level C and X habitats, including C1 (lakes, ponds, and pools of natural origin containing fresh, brackish, or salt water). Manmade freshwater bodies, including artificially created lakes, reservoirs, and canals, are acceptable provided that they contain seminatural aquatic communities (C1.2; C1.3); C2 (many unpolluted lowland lakes and ponds that are naturally mesotrophic and support dense beds of macrophytes, C2.3); and X03 (lagoons, flads, and gloes, considered a Baltic variety of lagoons, are small, usually shallow, more or less delimited water bodies still connected to the sea or cut off from the sea very recently by land upheaval and characterized by well-developed reedbeds and luxuriant submerged vegetation) [18].



As historical data on the abundance of species in certain plot areas are almost non-available (species populations can change over time due to various factors), to categorize species, we relied on the number of publications and records (records in GBIF are mainly for Estonia), specimens stored in museums or collections, observations, and the number of individuals. Species with only 1–3 observations/records/individuals are considered very rare (VR), while those with 3–5 are rare (R), 5–15 are common (C), and those with over 15+ records/observations and individuals are considered very common (VC). The category “data deficient” (DD) has been assigned to species with questionable records, questionable taxonomy, or absence, and the category “expect to be found” (E) for species that have been found in the neighboring country.



The core of the review was divided into three sections: (a) the taxonomic diversity of leeches in each Baltic country, (b) the state of knowledge on the rare species Hirudo medicinalis of European importance in each Baltic country, and (c) a focus on questionable species and research gaps.




3. Results and Discussion


3.1. Taxonomic Diversity of Leeches in Latvia


Lukin [14] provided one of the earliest detailed sources on the various leech species found in Latvia. Since then, further data have been collected through monitoring and zoobenthos studies [19,20] and by reviewing Hirudo medicinalis [9,21]. Latvia’s leech fauna consists of 16 species from five families and eleven genera (Table 1, Table 2 and Table 3). The family Glossiphoniidae is the most species-rich clade of leeches in Latvia, with eight recorded species (Table 1). Three species are yet to be found: Alboglossiphonia hyalina, A. striata (Apáthy, 1888), and G. verucata (Müller, 1844) (http://leb.daba.lv/Hirudinea.htm accessed on 19 December 2023). Alboglossiphonia hyalina and A. striata (Apathy, 1888) are likely not found in Latvia since they are small, not easily noticeable, and typically reside in the basal part of water plant leaves rather than in the benthos, which is where most zoobenthos studies are conducted.



The family Piscicolidae is poorly researched, and only one species, Piscicola geometra (Linnaeus, 1758), is recorded in zoobenthos records [19,20] (Table 2). According to Parele et al. [28], Piscicola fasciata was found in the river Ventė. However, since there is a lack of evidence, this species has been assigned to the category “Data deficient” (Table 2).



The family Erpobdellidae is represented by four species (Table 3). Based on unpublished direct observations in Latvia, we believe that only two species, Erpobdella octoculata (Linnaeus, 1758) and Erpobdella nigricollis (Brandes, 1899), can be assigned to the Latvian leech fauna. The common occurrence of Erpobdella testacea (Savigny, 1822) in Latvia needs confirmation, as it may be misidentified with the morphologically similar Erpobdella octoculata (Linnaeus, 1758). Two species of leeches, Dina lineata (O.F. Müller, 1773) and Erpobdella vilnensis (Liskiewicz, 1925), were reported in Latvia almost 100 years ago, only by Lukin [14] and Liskiewicz in 1925 [41]. Therefore, the assignment of these species to the Latvian leech fauna needs reconfirmation. According to available data [24], Erpobdella nigricollis (Brandes, 1899) is considered a rare species in Latvia. However, E. nigricollis has been frequently found in Lithuania [10]. To our knowledge, E. nigricollis does not have any specific environmental needs, and its different occurrence is likely due to imprecise species identification or insufficient research in the area.




3.2. Medicinal Leech (Hirudo medicinalis L. 1758) in Latvia


The presence of the medicinal leech (Hirudo medicinalis L.) in Latvia has been documented for almost a century, as mentioned by Kalninš in 2006 [9]. Sloka [27] provided the first records of this species in 10 lakes in Latvia, and subsequent research by Kalninš and Greke in 2006, and 2009 [9,21] reviewed the prevalence of H. medicinalis in Latvia pre- and post-1990. Greke, Kalniniš, and Telnovs (2009), in the report “Medicīnas dēles Hirudo medicinalis (Linnaeus, 1758) sugas aizsar-dzības plans” have listed 48 sites where medical leeches were found in Latvia during 2008. Out of these 48 sites, 17 were recorded within the Gauja National Park. Their research revealed that medicinal leeches are mainly found in the central part of Latvia, and their preferred habitats include lakes, bogs, and oxbows. Only a small number of specimens were found in other habitats, such as rivers, ponds, and pools [32].



The latest discovery of H. medicinalis in Latvia was documented in 2023 at GIBF, with coordinates and an accompanying image. However, it is unclear how many individual leeches were counted in the location since the image shows multiple specimens in an aquarium or collecting dish instead of their natural water habitat.



The studies conducted by Kalninš and Grekes [9,21] remain the primary source of information on the distribution of H. medicinalis in Latvia, as recent data sources are currently unavailable.




3.3. Taxonomic Diversity of Leeches in Estonia


To our knowledge, no studies have been conducted on the taxonomy of leeches in Estonia. The main source of information on Estonian leech species comes from references on macrozoobenthos in inland waters [30,31]. These references typically include descriptions of the area and sampling date, but not coordinates. However, some species localities can still be determined using the GBIF database and the Estonian Naturalist Society’s iNaturalist Grand Research, which provide records of found species with coordinates. Based on the records in databases, it can be stated that there are approximately 20 species of leeches belonging to 12 genera and five families in Estonia (Table 1). The family Glossiphoniidae is the most species-rich group in the Estonian leech fauna, with ten recorded species (Table 1).



The rare European erpobdelid species Dina lineata from all three Baltic countries was found only in Estonia. This species has been confirmed here by seven records. Out of these, five records have been uploaded to the GBIF database between 2010 and 2020, with one record per year. The locations of the records have been indicated with coordinates, but upon checking the map, it was observed that none of the locations were near any water bodies. This indicates that the location of the finding has not been accurately specified. However, morphologically, this species is similar to other erpobdelids, and therefore misidentification should not be excluded. Dina lineata has been recorded in Poland [46], and it can be expected in other Baltic countries as well.



The Piscicolidae family includes the Cystobranchus genus with two species and the Piscicola genus with three species (as listed in Table 2). One of these species, P. geometra, is commonly found in the country and has numerous records with coordinates in GBIF. However, the status of another Piscicolidae species, P. annae Bielecki, 1997, found in Dorpat (region and date in Estonian) and now stored in the Museum für Naturkunde Berlin, is unclear. P. annae morphologically is similar to P. geometra; thus, molecular identification is necessary to distinguish between the two [47], and in consequence, the presence of P. annae in Estonia requires confirmation.



Additionally, three specimens of Piscicola fasciata Kollar, 1842, were recorded in Dorpat (Estonia) and preserved in the Museum für Naturkunde Berlin. P. fasciata, as a specific parasite of mostly Silurus glanis, has been found in Estonia [43] and Germany [48], Russia [49], and Poland [50,51].



As for the genus Cystobranchus, two species (as listed in Table 2) were found in Estonia. Cystobranchus mammilatus Malm, 1863, has 11 GBIF records with missing coordinates but documented finding localities from 1956 to 1999. Meanwhile, Cystobranchus respirans Troschel, 1850, was recorded twice in Estonia in 1956 27 and 1999 [3]. Recent data on these species in Estonia are absent.



Due to scientific debates over the identification and classification of Piscicolidae species [47,50,52,53], further research is necessary to revise the fish leech fauna in Estonia.




3.4. Hirudo Medicinalis in Estonia


The medicinal leech is considered near threatened in Estonia, according to the IUCN Global Red List Category. Monitoring was conducted in different areas such as Saaremaa Island, Harju, Võru, and Pernu counties in 1995, 2008, and 2011–2012 to investigate the distribution of H. medicinalis. As a result, a considerable amount of faunistic data on this species is provided in Talvi’s report [54,55]. However, the material is in Estonian. The report shows that 64% of all medicinal leech habitats were found in lakes and their shores, while ponds and quarries accounted for only 4% and 7% of habitats, respectively. The Estonian Naturalists’ Society provides an occurrence dataset that can be accessed via GBIF.org, with records of H. medicinalis in Estonian localities without coordinates dating back to 1935–2002. Between 2012 and 2018, eighteen records were registered in GBIF showing the presence of H. medicinalis on Saaremaa Island and nine in Estonia. However, there is no concrete evidence in the form of preserved specimens, images, or videos to support these observations.



In addition, identification errors may occur as the naturalist society relies on citizen data. For instance, a leech may be wrongly identified as Hirudo medicinalis. For example, a leech identified as Hirudo medicinalis (https://www.gbif.org/occurrence/3004435403, accessed on 18 December 2023 ) according to the uploaded image is probably Erpobdella sp.




3.5. Taxonomic Diversity of Leeches in Lithuania


In 1934, Liskiewicz [56] wrote one of the earliest detailed descriptions of leeches and their distribution in Vilnius County. However, for almost 40 years after that, there were no surveys on leeches in Lithuania due to the unavailability of published materials. From 1970 on, research concerning leeches was focused mainly on two areas: studies of the Hirudo medicinalis L. [7,8] and research on macrozoobenthos. The latter studies, conducted by Zettler and Daunys [12] and Bubinas and Jagminienė [29,35,37,38,39,40,57], discovered leeches along with other invertebrates. In 2022, a systematic study on the species composition and distribution of leeches in Lithuania was conducted by Šatkauskienė and Sucilienė [10], followed by a presentation on the diversity of leeches in the Curonian lagoon (Lithuania) by Jueg and Zettler [11].



Overall, 24 leech species across five families and thirteen genera (Table 1, Table 2 and Table 3) were recorded for Lithuanian fauna from 1934 up to now. The family Glossiphoniidae has been the most species-rich taxa, containing 12 species of leeches found in Lithuania so far. Two widespread species in Lithuania are Helobdella stagnalis and Glossiphonia complanata, both of which belong to the Glossiphonidae family. The Alboglossiphonia heteroclita species is more frequently found in Lithuania [10] than previously believed, contradicting the findings of Jueg and Zettler in 2022 [11]. This species can often be overlooked during research and sampling of macrozoobenthos, as they are small and have a light yellowish color that blends in with the leaves of water plants. Additionally, the rare European species Theromyzon maculosum (Rathe, 1962) was last mentioned in Lithuania 98 years ago (Liskiewicz, 1925) but was recently found in Satarečius pond (55.674° 25.692°) (unpublished data of authors, 2023). In addition, Batracobdelloides moogi [58,59], which is a very rare species has been found in the Curonian lagoon [12]. B. moogi is only known from a few places in Europe [60], including Poland [61] and Lithuania (coll. M. Zettler, University of Rostock/Germany; det. C. Grosser). It is an important faunistic record for Lithuania.



Research on the Piscicolidae family in Lithuania is quite poor. The common species, Piscicola geometra, has been recorded by various authors (Table 2). However, it should be noted that despite common distribution, the occurrence of P. geometra is infrequent in samplings of benthos or water plants because these leeches are typically attached to their host fishes. Piscicola annae Bielecki, 1997, and Piscicola pojmanskae Bielecki, 1994, were mentioned by Zettler [12] and Jueg [11] as being found in the Curonian lagoon. However, these records are questionable since the identification was based on diagnostic morphological characteristics, which could be insufficient. For example, P. pojmanskae can be confused with P. geometra due to morphological similarity. Cichocka and colleagues [52] suggested molecular identification techniques like COI gene sequencing for the identification of P. pojmanskae. Recently, the reduction of P. pojmanskae into a synonym of the species P. geometra was supported by both the morphological and genetic data [53]. However, the findings of Piscicolidae species in Lithuanian water bodies promise a greater diversity of fish leeches than one species, P. geometra.



The family Erpobdellidae is represented by five species in Lithuania. E. octoculata is widespread and abundant, and E. nigricollis occurs frequently. Both species do not demand special needs and live in various aquatic habitats: in littoral rivers, ponds, and slow-flowing streams (Table 3). Sometimes they both coexist in the same habitat. Based on personal observations, E. octoculata can be found in almost every water body, except the large lakes with sandy bottoms and clear water, ponds with clay bottoms, and streams with strong velocity. A few rare species of the Erpobdellidae family were observed in Lithuania as well: E. monostriata [10,12], E. testaceae [11,12], and E. vilnensis [11]. E. monostriata has been found only in a lagoon (X03 habitat) [12] and in Lake Akmena [10]. The latest habitat has been assigned as more or less an oligotrophic, nutrient-poor lake (C1.14), which is not typical [62] for E. monostriata. In general, the records on this species are rare, possibly due to the low number of scarce populations, and the geographical distribution is still not clear [62].



The diversity of leeches in various regions of Lithuania has been explored to varying degrees. While the western [10,11,12] and central [10] regions have been partially studied, the diversity of leeches (except H. medicinalis) in South and Eastern Lithuania remains unknown.




3.6. Hirudo medicinalis L. in Lithuania


A study from 53 years ago, conducted by Zapkuviene [6] and Jančienė [63], provided detailed information about the distribution of medicinal leeches in North-East and South Lithuania. They found that of the 104 water bodies they investigated, 23 were inhabited by medicinal leech. During that time, the density of medicinal leech varied from 3 to 5 units per m2 in some small lakes or peat bogs [7]. After 27 years, some of the water bodies were re-examined, and it was revealed that lakes with a high population of medicinal leeches remained until 2000, while others became swampy due to intense eutrophication processes [8].



Recently, in 2020–2023, medical leeches were found in permanent eutrophic lakes (C1.3) in Alytus County (South Lithuania), where turtles (Emys orbicularis L.) reside, as well as in small eutrophic ponds (C3.2) (Ukmergė County, Vepriai, N 55.136743 E 24.54759) and two records in Vilnius County (GBIF.org (4 September 2023) GBIF https://www.gbif.org/occurrence/download/0005776-230828120925497, accessed on 10 December 2023). The two GBIF records have been verified with accompanying images. They were also found in the middle part of Lithuania (Kaunas and Trakai districts) (Satkauskienė, Rutkauskaitė-Sucilienė, 2022). Based on former and recent data, Hirudo medicinalis L. is distributed mainly in the eastern and southern regions of Lithuania. This species is rare, but in habitats containing diverse water plants, gastropods, mollusks, and frogs, they can form dense populations. Since the natural water bodies change over time due to eutrophication, as was mentioned above, and human activity, it is necessary to renew the research on H. medicinalis, especially in previously recorded habitats.




3.7. General Notes on the Taxonomic Richness of Leeches in the Baltic States


Based on research conducted on leeches in Baltic countries, it has been found that the composition of common and widespread species (Table 1, Table 2 and Table 3) is similar.



However, the region is particularly interesting due to the presence of rare and questionable Piscicolidae species, which are significant for taxonomy and further research. At present, 19 species of Piscicola inhabiting the Palearctic region are known [50,64]. Four of them were recorded by Zettler and Daunys [12], Jueg and Zettler [11] in the Curonian lagoon in Lithuania: Caspiobdella fadejewi, Epshtein; Piscicola annae, Piscicola pojmanskae, Bielecki, 1994; and Pawloskiella stenosa, Bielecki. The three latter species are questionable and should be confirmed by applying molecular identification. In addition, more effective sampling methods in field surveys [65] could increase the Piscicolidae species diversity in Baltic countries.



Moreover, a high number of species were recorded in neighboring countries; for example, 47 species were recorded in Poland [61], which suggests that the list of leech species in Baltic states is far from complete. Glossiphonia verucata, Dina apathyi, Haemopis elegans, and additional Piscicolidae species are expected to be found.



Hirudo medicinalis L. has been recorded in Estonia, Latvia, and Lithuania. Previous research on the purposeful distribution of this species in the area was conducted an average of 15–20 years ago. Recent data mainly consists of observations and does not provide information on species abundance or habitat type. While it can be said that H. medicinalis is distributed through Estonia, Latvia, and Lithuania, further research is necessary to determine changes in population over time. Currently, there are no special tools for protecting and saving the water bodies that serve as habitats for H. medicinalis.



Based on available data, the following conclusions can be drawn: (1) the largest gap of knowledge is related to the distribution and diversity of Piscicolidae leeches in the Baltic states; (2) the presence of some species, such as Piscicola annae, P. pojmanskae, and Erpobdela vilnensis, is questionable and requires additional field work to confirm their existence; (3) few species (Glossiphonia verucata (Müller, 1844), Cystobranchus mammilatus (Malm, 1863), Cystobranchus respirans (Troschel, 1850)) known from neighboring countries are expected to be found in the Baltic states, which will increase the number of known species; (4) it is necessary to review and update the research on Latvian and Estonian leech fauna; (5) the virtual database has the most information on leeches in Estonia, while data on leeches in Latvia and Lithuania are rather limited; and (6) Hirudo medicinalis is rare, but found in all Baltic countries and until now is the most extensively studied species. There are no special tools for protecting and saving the water bodies that serve as habitats for H. medicinalis.
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Table 1. Glossiphoniidae leech species of the Baltic state, found and mentioned by various authors from 1958 to 2022 (abbreviations of species records: VR—very rare; R—rare; C—common; VC—very common and widespread species; DD—data deficient; E—expect to be found). Species whose findings are based on numerous references (not all are listed here due to space constraints) are marked with an asterisk.
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Habitat

	
Family Glossiphoniidae Vaillant, 1890




	
Estonia

	
Latvia

	
Lithuania




	
Record

	
Source

	
Record

	
Source

	
Record

	
Source






	
Alboglossiphonia hyalina (Müller, 1774)

	
C1.22, X03

	
R

	
[22,23]

	
E

	
[24]

	
R

	
[11,12]




	
Alboglossiphonia striata (Apáthy, 1888)

	
C1.22, X03

	
DD

	

	
E

	
[24]

	
R

	
[12]




	
Alboglossiphonia heteroclita (O.F. Müller, 1774)

	
C1.22, X03

	
C

	
[17,25,26]

	
C

	
[14,19,24,27,28]

	
C

	
[10,12,29]




	
Hemiclepsis marginata (O.F. Müller, 1774)

	
C1.22, C1.23, C2.33, X03

	
C

	
[17,26,30,31]

	
C

	
[14,19,24,32]

	
R

	
[10,12]




	
Placobdella costata (Müller, 1846)

	
C1.22, C1.23, C2.31

	
R

	
[22,26,33,34]

	
C

	
[19,24,27,28,32]

	
C

	
[10,11,12]




	
* Glossiphonia complanata (Linnaeus, 1758)

	
C1.14, X03, C1.24, C1.23, C1.31, C2.32,

C2.33

	
VC

	
[17,25,26]

	
VC

	
[14,19,24,28]

	
VC

	
[10,11,12,29,35,36,37,38,39,40]




	
Glossiphonia concolor (Apathy, 1888)

	
C1.21, C2.32, X03

	
R

	
[17,25]

	
R

	
[24,28]

	
R

	
[11,12,14,38]




	
Glossiphonia verucata (Müller, 1844)

	
C1.22, C2.31, X03

	
VR

	
[25,31,33,34]

	
E

	
[24]

	
VR

	
[11]




	
Helobdella stagnalis (Linnaeus, 1758)

	
C1.21, C1.32, C1.33

	
C

	
[17,23,26]

	
C

	
[14,19,20]

	
C

	
[10,11,12]




	
Batracobdelloides moogi (Nesemann and Csanyi, 1995)

	
X03

	
DD

	

	
DD

	

	
VR

	
[12]




	
Theromyzon tessulatum (O. F. Müller, 1773)

	
C1.13, C1.22, C1.32

	
C

	
[17,25,34]

	
C

	
[19]

	
R

	
[10,12,37]




	
Theromyzon maculosum (Rathe, 1862)

	
C1.32

	
R

	
[17,23,25,31,34]

	
R

	
[19,24,41]

	
VR

	
[41], this study




	
Total number of species

	

	
10

	

	
8

	

	
12

	











 





Table 2. Piscicolidae leech species of the Baltic states were found and mentioned by various authors from 1958 to 2022 (abbreviations of species records: VR—very rare; R—rare; C—common; VC—very common and widespread species; DD—data deficient; E—expected to be found).
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Species

	
Habitat

	
Family Piscicolidae Johnston, 1865




	
Estonia

	
Latvia

	
Lithuania




	
Record

	
Source

	
Record

	
Source

	
Record

	
Source






	
Piscicola geometra (Linnaeus, 1758)

	
C1.12, C2.31, X03

	
C

	
[17,25,26]

	
C

	
[14,19,20,32]

	
C

	
[10,12,29,35,37,38,39]




	
Piscicola annae (Bielecki, 1997)

	
X03

	
R/DD

	
[42]

	
DD

	

	
VR

	
[11]




	
Piscicola fasciata (Kollar, 1842)

	
C1.22, C1.23, C2.33, X03

	
VR

	
[43]

	
DD

	
[28]

	
VR

	
[14,41]




	
Piscicola pojmanskae (Bielecki, 1994)

	
C2.31, X03

	
DD

	

	
DD

	

	
R

	
[12]




	
Caspiobdella fadejewi (Epshtein, 1958)

	
X03

	
DD

	

	
DD

	

	
VR

	
[12,42]




	
Pawlowskiella stenosa (Bielecki, 1997)

	
X03

	
DD

	

	
DD

	

	
VR

	
[11]




	
Cystobranchus mammilatus (Malm, 1863)

	
C1.21, C1.32, C1.33, X03

	
R

	
[25]

	
E

	
[24]

	
E

	
[11]




	
Cystobranchus respirans (Troschel, 1850)

	
X03

	
R

	
[22,33]

	
E

	
[24]

	
DD

	




	
Total number of species

	

	
5

	

	
1

	

	
6

	











 





Table 3. Erpobdellidae, Hirudinidae, and Haemopidae leech species of the Baltic states found and mentioned by various authors from 1958 to 2022 (abbreviations of species records: VR—very rare; R—rare; C—common; VC—very common; DD—data deficient; E—expect to be found. Species whose findings are based on numerous references (not all are listed here due to space constraints) are marked with an asterisk.
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Habitat

	
Family Erpobdellidae Moore, 1908




	
Estonia

	
Latvia

	
Lithuania




	
Record

	
Source

	
Record

	
Source

	
Record

	
Source






	
* Erpobdella octoculata (Linnaeus, 1758)

	
C1.22, X03 C2.31, C2.34

	
C

	
[17,25,26]

	
C

	
[14,19,20,24]

	
VC

	
[10,11,12,29,35,36,37,38,39]




	
Erpobdella nigricollis (Brandes, 1899)

	
C1.22, C2.32

X03

	
R

	
[25,33]

	
R

	
[14,19,20,24,28,32]

	
C

	
[10,11,12,37]




	
Dina lineata (O.F. Müller, 1773)

	

	
R

	
[17,25]

	
R

	
[14]

	
DD

	




	
Erpobdella testacea (Savigny, 1822)

	
C1.22, X03

	
C

	
[17,25,26,31,44]

	
C

	
[14,24,28]

	
R

	
[11,12]




	
Erpobdella monostriata (Lindenfeld and Pietruszynski, 1890)

	
C1.22, X03

	
DD

	

	
E

	
[24]

	
VR

	
[10,11,12]




	
Erpobdella vilnensis (Liskiewicz, 1925)

	

	
DD

	

	
E

	
[24,41]

	
VR

	
[11]




	

	

	
Family Hirudinidae Whitman, 1886




	
Hirudo medicinalis

(Linnaeus, 1758)

	
C1.12, C1.22,

C5, C6, C7, C8, G1, H3.4, H.5

	
R

	
[17,25,31,45]

	
R

	
[9,17,21,26,32]

	
R

	
[10,17], this study




	

	

	
Family Haemopidae Richardson, 1969




	
* Haemopis sanguisuga

(Linnaeus, 1758)

	
C1.22, C1.32, C2.33, C2.32

	
C

	
[17,25,45]

	
VC