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Abstract:

This study explores the distribution and status of the stone crayfish Austropotamobius torrentium and the

noble crayfish Astacus astacus within Natura 2000 protected areas in Bulgaria. Totally, 121 live crayfish were
caught, with 4. forrentium mainly found at altitudes between 410 and 1317 m a.s.1., particularly between 300
and 900 m. The highest population density of stone crayfish was observed in Ograzhden — Maleshevo, Os-
ogovska Planina and Belasitsa Mountains. Astacus astacus was detected in the Rabrovo Protected Area only.
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Introduction

Decapod crayfish are the most complex crustaceans.
There are 9280 known species of 206 families (To-
DOROV 2021). The family Astacidae Latreille, 1802
includes four genera: Astacus Fabricius, 1775, Aus-
tropotamobius Skorikov, 1907, Pacifastacus Bott,
1950 and Pontastacus Bott, 1950. They inhabit the
waters of North America, Asia and Europe. Five
native species have been established in Europe
(MacHINO & HorpicH 2006, PockL et al. 2006,
SouTY-GROSSET et al. 2006, HoLpicH et al. 2009,
BANKI et al. 2023): noble crayfish 4stacus astacus
(Linnaeus, 1758), narrow-clawed crayfish Pon-
tastacus leptodactylus (Eschscholtz, 1823), Caspi-
an crayfish Pontastacus pachypus (Rathke, 1837),
white-clawed crayfish Austropotamobius pallipes
(Lereboullet, 1858) and stone crayfish Austropota-
mobius torrentium (Schrank, 1803). In Bulgaria,
three native species of crayfish are found: 4. asta-
cus, P leptodactylus and A. torrentium, as well as
one species of freshwater crab Potamon (Pontipota-
mon) ibericum (Bieberstein, 1808) (BEcHEV 2000,

2004, Stoynov et al. 2013, TRicHKOVA et al. 2013,
Toporov et al. 2014, BANKI et al. 2023).

The noble crayfish 4. astacus is considered
widespread in Bulgaria. It has been reported many
times across the country (BULGURKOV 1961, Ko-
ZAROV et al. 1972, Russev et al. 1975, SUBCHEV 1978,
JANEVA & RUSSEV 1985, IsLaM et al. 1986, KOVACHEV
& UzuNov 1986, RUSSEV & YANEVA 1986, SUBCHEV
& STANIMIROVA, 1986, 1998, JANEVA 1987, JANEVA &
Russev 1997, KovAacHEV et al. 1999, Zaikov et al.
2010b, StoyNoOV et al. 2013, TRICHKOVA et al. 2013).
It has been assessed for the [UCN Red List of Threat-
ened Species in 2010 and is listed as “Vulnerable”
under Criteria A2ad (EDSMAN et al. 2010).

The stone crayfish 4. torrentium is widespread
in the upper and middle courses of rivers and small
mountain streams, mainly in South-west Bulgaria,
Western Rhodopes, Western and Central Stara Plan-
ina Mts. and Sredna Gora Mts. It is poorly repre-
sented in the Predbalkan and Eastern Balkan Mts.
and absent in Eastern Rhodopes Mts., Sakar Mt.,
Strandzha Mt. and the Danube River Plain (BuL-
GURKOV 1961, SUBCHEV & STANIMIROVA 1986, 1998,
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SUBCHEV 1987, JANEVA & RUSSEV 1997; HUBENOVA
etal. 2010, Zaikov et al. 2010a, ZAikov et al. 2011b,
Stoynov et al. 2013, TricHKOVA et al. 2013). The
species is not categorised in the Red Book of the
Republic of Bulgaria (GoLEMANSKI 2015) but is cat-
egorised as “Data Deficient” in the [IUCN Red List,
with a tendency for the population of the species to
decrease (FUREDER et al. 2010).

The studies on the distribution of the studied
species began during the 20" century (BULGURKOV
1961, SUBCHEV & STANIMIROVA 1998). In recent
years, new localities have been discovered and their
distribution data have been updated (BEcHEV 2000,
2004, SuBcHEV 2001, HUBENOVA et al. 2002, ZAI-
Kov 2004, Zaikov & HUBENOvVA 2007, ZAIKOV et
al. 2010a, b, Zaikov et al. 2011a, b, ToDOROV et
al. 2014).

The goal of this study is to enhance and enrich
the existing data pool, thus providing an updated
comprehensive overview of the distribution of stone
and noble crayfish in the Natura 2000 protected ar-
eas in Bulgaria, building upon the groundwork laid
by Toporov et al. (2014).

Materials and Methods

The two species of crayfish were caught using the
standard method of manual capture during the day
(MacHINO & FUREDER 2005). The presence of the
species in rivers or streams was performed by hand
capture and direct observation during a transect
walk as prescribed by the National System for Bio-
diversity Monitoring (NSMSB 2019). The chosen
sample transects along the river basins were walked
during the day, moving against the current of rivers
to avoid stirring up the water and for better visibili-
ty. Along each transect, all suitable shelters for cray-
fish (under rocks, undercut banks and vegetation)
were checked, with crayfish being caught by hand
or using a hydrobiological net. The sample units for
monitoring are permanent sample transects with a
length of 100 m and a width of 1 m (100 m?) used to
determine the abundance of crayfish (ind./m?).

When monitoring a specific river, at least one
transect in the upper, middle and lower courses were
selected, thus recording the presence and number of
the respective species in separate sectors of the river
in order to make a more accurate estimate of the size
of the population in a given river. The transect walk
was recorded with a GPS, which allowed to be visu-
alised on a map, with GPS points being taken at the
start and the end. After the crayfish were identified
and counted, they were released back to the loca-
tions where they were caught.
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Results

During the period May 2020 — June 2022, 121 alive
crayfish were caught (4. torrentium — 110, A. asta-
cus — 10, P. leptodactylus — 1). The study covered
219 transects in 56 rivers and streams in 28 Natura
2000 protected areas in Bulgaria (Table 1, Fig. 1),
thus providing a comprehensive overview of the
distribution of the species in these regions. Data
on the abundance and frequency of occurrence of
A. torrentium in protected areas are presented in
Table 2.

The localities where alive specimens were
caught were located in 27 rivers from 12 protected
areas. The number of dead individuals was four:
stone crayfish and at places, exuviae, body remnants
and claws (unspecified species) were found. Preda-
tor faeces with visibly distinguishable crayfish parts
were identified in the Bunovska River. The largest
population was established in the Osogovska Plan-
ina protected area (BG0001011), where 39 alive
stone crayfish individuals were observed.

Austropotamobius torrentium was found at al-
titudes from 410 m (Koznichka River) to 1317 m
a.s.l. (Skokova River). BULGURKOV (1964) recorded
the species at altitudes from 200-300 to 1700 m a.s.I.
while SUBCHEV & STANIMIROVA (1998) reported the
lowest records at altitudes from 100-200 m a.s.l. to
1600 m a.s.l. In the present study, based on the total
number of transects, the species was mostly found at
altitudes from 300 to 900 m a.s.l. (5.9% of the total
number of transects) and less frequently from 1000
to 1300 m a.s.l. (5.0%). The stone crayfish was not
found at altitudes below 200 m and above 1300 m
a.s.l. According to Toporov et al. (2014), 4. tor-
rentium was found across an altitude range from 189
m to 1342 m a.s.l., predominantly inhabiting areas
between 300 and 900 m a.s.l.

Narrow-clawed crayfish were found at an
altitude of 170 m a.s.l. in the Chernyalka River
(N43.19783° E24.32985°). Although this species
is typically found at 0-200 m a.s.l. (BULGURKOV
1964, SUBCHEV & STANIMIROVA 1998), examples of
records up to 858 m a.s.l. have been noted, presum-
ably due to releases from aquacultures (ZAIKOV et
al. 2009).

The data on the average abundance of 4. tor-
rentium from the studied protected areas showed
the highest abundance in Ograzhden — Maleshevo
(0.056 ind./m?), Osogovska Planina (0.026 ind./m?)
and Belasitsa Mts. (0.017 ind./m?). The frequency
of occurrence was highest (100%) in Belasitsa,
Vrachanski Balkan, Ograzhden — Maleshevo and
Osogovska Planina.
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Table 2. Abundance of Austropotamobius torrentium in protected areas.

No. of No. of tran- No. of Frequency

Protected areas observed A(t:::;c/l;l:)c | sectswith | examined of occur-

specimens crayfish transects rence (%)
gggzigslam 15 0.017 9 9 100.0
ggggg‘llzlg Balkan 4 0.013 3 3 100.0
gté%%oolfo;faﬂovo 3 0.003 6 9 66.7
ﬁggggﬁoitgra Planina i Predbalkan 3 0.01 5 3 66.7
glggglgil g;;lom ~ Rzhana 11 0.006 4 18 22
ggggg 0_316116“‘1““ 1 0.00083 1 12 8.3
g érggggggg Maleshevo 17 0.056 3 3 100.0
gg’ogo"ovls(l)‘flp lanina 39 0.026 15 15 100.0
g‘(’}%%lgl’ofgpadm 5 0.003 2 18 1.1
;régz% f (;rzlg —Alibotush 8 0.0053 3 15 20.0
Ergggj‘) g%r;‘ Mis 2 0.001 2 18 10.5
]T;ggggllzng? alkan — Buffer 7 0.004 2 15 133

Astacus astacus was found with ten alive
specimens in only one protected area — Rabrovo
(BG0000339). The average abundance was 0.03
ind./m? and the frequency of occurrence was 100%.

Discussion

In this study, 4. torrentium was registered in 12 out
of 28 Natura 2000 protected areas. The species was
represented by a relatively small number of indi-
viduals (110), found in 24 out of 55 studied rivers
and streams. The data showed that there was a rela-
tively limited and uneven distribution in Bulgaria
and its populations were characterised by relatively
low abundance. The abundance of 4. torrentium was
higher in areas characterised by a rocky bottom and
the presence of pieces of wood, serving as a refuge
for this crayfish species. This result supports previ-
ous observations (P6CKL & STREISSL 2005) showing
a correlation between such environmental character-
istics and the abundance of A. torrentium. According
to Toporov et al. (2014), the species is extremely
rare or completely absent in the open parts of rivers
and areas with predominant coniferous vegetation.
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The present studies showed that the distribution of
the species was limited and uneven throughout the
country and its populations were characterised by
relatively low abundance (0.00083—0.056 ind./m?).
According to PEHLIVANOV & BISERKOV (2010), there
is also a trend of limited distribution of stone cray-
fish compared to the middle and the end of the 20™
century.

In this study, no mixing of populations of 4.
torrentium and A. astacus was identified. However,
co-occurrence of the two species had been reported
in another study (Stoynov et al. 2013).

The presence of the noble crayfish in the Rabro-
vo (BG0000339) protected area, Rabrovska River, is
reported by TRICHKOVA et al. (2013) and TopOROV
(2014). The occurrence of the narrow-clawed cray-
fish in Chernyalka River (Studenets protected area)
was reported by Russev et al. (1998) and TopOROV
(2014). These findings confirm the importance of
ongoing studies for understanding and conserving
crayfish populations in Bulgaria, especially within
protected areas.

This study covered 28 protected areas in Bul-
garia; in 14 of them, no specimens of the three na-
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Fig 1. A-B. Common and ventral view of an individual of Austropotamobius torrentium from Karadjadere (Sarnena
River): claws broad with coarse granulation, brownish on top and beige underneath. Rostrum short and blunt, with a tri-
angular shape. There is one pair of postorbital tubercles and carapace smooth, without cervical spines. C—D. Common and
ventral view of an individual of Astacus astacus from Rabrovska River: rostrum elongated and sharpened, with parallel or
trapezoidal non-serrated lateral edges. There are two pairs of postorbital tubercles, with a few spines behind the cervical
groove. E—F. Dorsal view of an individual of Pontastacus leptodactylus from Chernyalka River: rostrum elongated and
sharp, with parallel and serrated lateral edges. There are many spines around and behind the cervical groove.

259



Viadov K.

tive crayfish species were found. In 12 of these ar-
eas, only A. torrentium was present, with its current
distribution differing in some zones compared to
the data by Toporov et al. (2014). In the protected
area of Vrachanski Balkan (BG0000166), according
to the data of TopoOROV et al. (2014), no specimens
were found along six transects; the present studies
showed a population with low density, with four
recorded alive specimens in three transects. In the
protected area of Karlukovo (BG0001014), neither
by Toporov et al. (2014) nor by the present obser-
vations any specimens were found. In the protected
area of Konyavska Planina (BG0000298), according
to TopoROV et al. (2014), 13 live specimens were re-
corded from 18 transects, while recent observations
show no presence of this species. In the protected
area of Reka Gorna Luda Kamchiya (BG0000136),
a significant decrease in the number of alive speci-
mens was observed: from six according to TODOROV
et al. (2014) to none found in recent years. In the
protected areas of Rila (BG0000495) and Rodopi—
Sredni (BG0001031), both latest observations and
those by Toporov et al. (2014) showed no presence
of alive specimens. In the protected areas of Reka
Mesta (BG0001021), Yadenitsa (BG0001386) and
Koprinka Reservoir (BG0000261), recent observa-
tions did not show the presence of noble crayfish, thus
contrasting with the data of Toporov et al. (2014).
No presence of crayfish was reported in the protect-
ed areas of Nikopolsko Plato (BG0000247), Porti-
tovci — Vladimirovo (BG0000517), Fakiyska Reka
(BG0000230), Tsibritsa (BG0000509) (MOEW
2022) as well as in Reka Lom (BG0000503) and
Reka Yantra (BG0000610) (Toporov et al. 2014).
These results represent the dynamics in the popu-
lations across different zones. Some zones show a
decrease in the number of alive specimens, while
others indicate an increase. In some zones, no speci-
mens were found which could be due to various fac-
tors, including environmental changes or human im-
pact. The main threats observed during the present
study include water pollution from industrial waste
and domestic wastewater.

The results of this study do not reveal the pres-
ence of invasive crayfish species in the country,
which is encouraging news. However, the situation
requires constant attention as such species have
already been observed in neighbouring countries
like Serbia, Romania and Greece. E.g., Faxonius
limosus (Rafinesque, 1817) documented in Bulgaria
(Toporov et al. 2020) and Pacifastacus leniusculus
(Dana, 1852) spotted in Greece and Serbia are clear
examples of this. Studies by P6ckL et al. (2006),
Koutrakis et al. (2007), HoLpicH et al. (2009),
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Zorié¢ et al. (2020) and HorvatovIC et al. (2022)
confirm the need to remain vigilant and continue
monitoring these species to prevent their potential
spread in further countries.

The identified threats, coupled with the poten-
tial emergence of new ones, necessitate proactive in-
itiatives to mitigate and forestall future challenges.
The insights gained by the present study could act
as a stepping-stone for more comprehensive surveil-
lance of the crayfish populations and could serve to
evaluate the status of species conservation in Bul-
garia with heightened precision.
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