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Abstract: The study was carried out in three geographic regions of south-eastern
Bulgaria with similar conditions: Upper Thracian Valley, Kazanlashka Valley,
Surnena Sredna Gora Mountain and Black Sea Coast. The material was collected
between 29.02.2005 — 21.03.2006 from various habitats. A total of 78 species were
registered in the otter diet, and 65 of them were new records for Bulgaria. Following
this study, a total of 101 different species of prey are known in this country. The
main food source of the otter was found to be fish (Carassius auratus gibelio, C.
carassius, Perca fluviatilis, Lepomis gibbosus, Barbus cyclolepis), but in rivers
marsh frogs (Rana ridibunda) and freshwater crabs (Potamon ibericum) were also
dominant prey. The main food source species and the trophic niche breadth of the
otter in the region studied varied through the seasons and according to different
habitats.
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INTRODUCTION

The diet of the otter in Bulgaria was poorly known. Until now (GEORGIEV, 2004) 36 food
components were reported: 2 species of molluscs (Mollusca: Bivalvia), 5 species of crustaceans
(Crustacea), 4 species of insects (Insecta), 9 fish species (Pisces), 2 amphibian species (Amphibia:
Anura), 3 species of reptiles (Reptilia: Serpentes, Chelonia), 4 bird species (Aves), 2 species of
mammals, one of them eaten as a carcass (Mammalia), fruits from 4 plant species and garbage.
Information of the seasonal variation of the diet in one urbanized habitat was also obtained, calculated
as a relative percentage of frequency. Before this study, there were only 36 species of prey known in
this country, but after this study, the number has increased to 101.

Our study was aimed on the otters’ diet when using different habitat types in south-eastern Bulgaria,
and focused on the following tasks: 1. to provide more precise data on the species spectrum of the
diet; 2. to determine the main food sources; 3. to gather some information on the seasonal variation in
the food and the trophic niche breadth.
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STUDY AREA, MATERIAL AND METHODS

The study was carried out in three geographic regions of south-eastern Bulgaria with similar
conditions: Upper Thracian Valley, Kazanlashka Valley, Surnena Sredna Gora Mountain and Black
Sea Coast. Most of the main otter habitats up to 500 meters a. s. 1. were investigated. The mean annual
temperatures in the region are 9-12° C with strong to moderate Mediterranean climate influence. The
average annual rainfall is 550 mm (GRUEV and KUZMANOV, 1999).

Habitat types were considered according to the classification of GEORGIEV (2005). Different habitat
sub-categories were also divided on the basis of the presence or lack of fish growing human activities:

1. Medium sized reservoirs combined with streams, floods, medium sized rivers and irrigation canals,
not used for fish farming. Upper Thracian Valley — artificial lake in a city park (Stara Zagora
Town, UTM: LG89); Surnena Sredna Gora Mountain - artificial lake in a park, (Starozagorski
Bani Resort, UTM: LH70), 2 microdams north of Starosel village (UTM KH91) and Matenica
village (LH90). Total spraints collected 256 (173 — spring-summer period, 83 — autumn-winter
period), and also food remains from feeding sites were gathered.

2. Medium sized reservoirs and fishponds combined with streams, floods, various sized rivers and
irrigation canals, used for fish farming. Upper Thracian Valley — microdams near the villages of
Trankovo (UTM: MGO08), Podslon (UTM: MHO00), Aprilovo (UTM: MG07), Konush (UTM:
LG35), fish farms near Plovdiv Town (UTM: LG17); Kazanlashka Valley — microdam near
Sheinovo village (UTM: LH62), fish farms near Nikolaevo Town (UTM: MHO1). Total spraints
collected 322 (130 — spring-summer period, 192 — autumn-winter period), and food remains
gathered.

3. Large reservoirs in hilly areas, without any combinations with other habitats, not used for fish
farming. Upper Thracian Valley — Trakiec Dam (UTM: LG63) and Kazanlashka Valley —
Jrebchevo Dam (UTM: MHO02). Total spraints collected 78 (45 — spring-summer period, 33 —
autumn-winter period).

4. Large reservoirs in plain areas, combined with medium sized rivers and floods, used for fish
farming. Upper Thracian Valley — Ovcharica Dam (UTM: MG27, MG37). Total spraints collected
108 (48 — spring-summer period, 60 — autumn-winter period), and food remains gathered.

5. Medium sized rivers and similar sized soil bank canals with relatively constant water levels
combined with small canals and floods. Upper Thracian Valley — rivers Blatnica (UTM: MH10),
Oriahovica (UTM: MHO00), and Sazliika (UTM: LG98), canals near Plovdiv (UTM: LG16) and
Stara Zagora Towns (UTM: LG99). Total spraints collected 200 (84 — spring-summer period, 116
— autumn-winter period), and food remains gathered.

6. Large rivers combined with canals, microdams, and rice fields. Upper Thracian Valley — Marica
River (UTM: MG13, MG14, LG06, LG16). Total spraints collected 170 (85 — spring-summer
period, 85 — autumn-winter period), and abundant food remains gathered.

7. Black Sea coast rocky areas combined with a small freshwater river north of Carevo town (UTM:
NG67), spring-summer period only, total 21 spraints and abundant food remains collected.

The material (spraints and food remains collected between 29.02.2005 — 21.03.2006) was air-dried at
room temperature, labeled and stored in plastic bags. It was studied under binocular microscope and
dissected in 70 % alcohol. The food components were determined using keys mainly by DAY (1966),
MARZ and BANZ (1987), KARAPETKOVA and JIVKOV (1995), POPOV and SEDEFCHEV
(2003). A reference collection of fish bones and scales made especially for this study and the whole
animal collections of the Faculty of Biology of Plovdiv University were also used. In addition, the fish
(MIHAILOVA, 1965, 1970; KARAPETKOVA and JIVKOV, 1995; JIKOV and DOBREV, 2001) and
mammal (POPOV and SEDEFCHEYV, 2003) species’ distribution was considered.

For the quantification study the minimal number of individuals was accepted and measurements were
taken using a caliper.
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The inquiry method was only used for the identification of Acipenseridae species (farmed in Ovcharica
Dam) in the otters’ diet and this prey was not included in the statistics.

The trophic niche breadth was derived from the LEVIN's index (FEINSINGER et al., 1981):

B = 1/RZp/
where R is the number of food categories available (here R = 11: Mollusca, Crustacea, Myriapoda,
Insecta, Pisces, Anura, Reptilia, Aves, Mammalia, fruits and unidentified) and p; is the proportion of
each food categories.

RESULTS AND DISCUSSION

A total of 78 species were identified in the otter diet: 7 Mollusca, 9 Crustacea, 2 Myriapoda, 7 Insecta,
31 fish, 5 frogs, 5 reptiles, 4 birds, 6 mammals, and fruits from 2 plant species (Table 1, 2, 3).

We consider that some of the invertebrates were not eaten directly but were taken in the stomach
content of other prey (for example mussels, small gastropods, insects and isopods), and some (for
example Dreissena polymorpha) were present only occasionally in the spraint, as shell or chitin
remains. Larger invertebrates, we consider were taken by the otter (Helix lucorum, Gryllotalpa
gryllotalpa, Ditiscus marginalis and others). The species Scardinius erythrophtalmus, Emys orbicularis
and carcass of a domestic dog and garbage remains reported for the same region by GEORGIEV
(2004) were not found during this study, and we consider they are occasional and rare components in
the otters’ food here. The first species is relatively rare in the ichthyofauna of the area investigated
(KARAPETKOVA and JIVKOV, 1995).

In most of the habitats studied the main food source was fish and the following species seemed to be
the most important prey in the region - Carassius auratus gibelio and C. carassius (medium sized and
large reservoirs used for fish farming, large rivers), Lepomis gibbosus (the two sub-categories of
medium sized reservoirs and large dams used for fish farming), Perca fluviatilis (large and medium
sized reservoirs not used for fish farming), Barbus cyclolepis (rivers and irrigation canals, especially
during the autumn-winter period). From the marine environment fish from the families Labridae and
Gobiidae were most abundant in the diet. Only in the region of the large Marica River was the main
prey throughout all seasons the freshwater crab (Potamon ibericum), and the frog Rana ridibunda was
very common during spring—summer period in the region of medium sized rivers and the soil bank
canals.

Two of the dominant species in the otter’s food, Potamon ibericum and Barbus cyclolepis, occur in
Europe mostly in the Balkans and no reference papers for their preying on these species were found.
The marsh frog (Rana ridibunda) has a southern distribution and is not a typical prey species for most
of the regions of northern countries (TUMANOV and SMELOV, 1980; MCFADDEN and FAIRLEY,
1984; WEBER, 1990; OTTINO and GILLER, 2004; BRZEZINSKI et al., 1993; TAASTROM and
JACOBSEN, 1999; SIDOROVICH, 1995; SIDOROVICH et al., 1998). The marsh frog was reported
from neighboring countries like Albania (PRIGIONI et al., 1986) and Hungary (LANSZKI et al.,
2001) as one of the otter’s main prey.

The food niche breadth calculated was rising from 0,10 to 0,24. It had highest levels in the medium
sized reservoirs and fishponds during the autumn-winter period and in large rivers during spring and
summer. The narrowest trophic niche was estimated for all of the types and seasons in the large dams.
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Table 1. Invertebrates in the diet of the otter (Lutra lutra) from different habitats in south-eastern Bulgaria.
The habitat numbers correspond to those mentioned in the text, n-minimal number of individuals,
%-percent of occurrence, a-spring-summer, b-autumn-winter.

la 1b 2a 2b 3a |3b | 4a | 4b 5a 5b 6a 6b 7

Diet component N % n| % |n| % n|%nN%N%nN%N% n| % n| % n|% n| %|n|%
Dreissena polymorpha -l - -l - - --1-14/56]-|- - 13134 - o I e R e e
Mitilus galloprovincialis RN - -l -] - -] - - | -1 -15]59
Mytilaster edulis e I N A R e R e e o e o -11]1.2
Pomatias elegans -l - |-l -1-1-11]05-]-]-|- - -l -] R
Oxyloma elegans R - -l -] - - -1 - 13126|-|-]-] -
Monacha sp. I I R A B A R e o L e - |-l - 1-]-1108/ -] -
Helix lucorum 1104 -] - |-1-1-1-I|-1-1°1- - -l -] - - /-1 -11/09|1/08]-]| -
Total Mollusca 1/04|-] - |-|-]1]0,5/4/56|-]- - 1334 - | - |-] -14|84|2|15/6|71
Gammaridae spp. 1/04|-| - |1|05/-]-1(2/63]-]- - -l -12]09]-] - ]2]17]|5|38/2|24
Isopoda sp. R I D A R e R B e e il Rl A - -l - 1-l - -1 -125[29.4
Astacus leptodactylus 19|76/8|73/6(30/6(29|-| - |-|- R - |- - J1{09 -] -1-] -
Astacus/Austropotamobius| 1 0,4 | - | - |2|1,0| - | - [-| - |-|- - - - S e e e R N
sp.
Potamon ibericum 18/ 7,24 13,7|6(3,0/4|19|-| - |-|- - |- -]117|50,4/30{24,4|11/9,5|2 |15 - | -
Cancer pagurus R R - -l -] - - -l - - - -T2
Xantho poressa R R R RN - -l -] L I R R R N B I N I A
Pachygrapsus S I N e R N T S B Y - -] - L e T A R I 2 P i
marmoratus
Eriphia verrucosa R - -l -] - - -l - -l - -2
Decapoda sp. L I B N B e e R e R o e I N R R N I O I Y4
Total Crustacea 39(15,7|12|11,0/15|7,5/10(4,8|-| - |-]|- - |-] - |119]51,3/30|24,4|14|12,1| 7 |5,4/43|50,6
Diplopoda indet. 1104 -] - |-[-1-1-1-]-1-I- - -l - ] - i R I N e e I
Myriapoda indet. 1104 -] - |-[-1-1-1-1]-1-I- - -l - ] - I e N e e
Total Myriapoda 2108 -] - |- -|-[-|-]-1-]~ - -l -] - R R R
Coleoptera spp. /small/ 7/28/1/09/3|15/3|14|-| - |-|-]1]3,7|-| -] 7 |30|-| - [10/86|7|54|-]| -
Coleoptera spp. /large/ 1/04|-| - |-|-]2]05[-|-]|-|- - -l -] - - |- - 13[26]-]-]-]|-
Dityscus marginalis-larvs |1 /04 |- | - |- |- -] -|-]-|-|- - -l - N
Dityscus marginalis 21084374204 /19|-| - |[-|-|1{,,7]-] - | - - -1 - 11]09 -] -]-]|-
Gryllotalpa gryllotalpa 1/04|-] - |1]05/1]05/-] - |-|- - l-l -1 2109 -] - |- - |-1-1-]-
Forficula sp. - - 11109 - - -1 -1-1-1-1- e i R I N e e I
Orthoptera sp. - - 11109 - - -1 - 1-1-1-1- - -l - 12004 -] - |- - |-1-1-]-
Anisoptera - larvs -l - -l - - - 15124 - |-~ - l-l-11j04 -] - - - -]
Insecta indet. -1 - 132821 |3|14|-| - |-|- -|/-l-11/04|-] - ]1]09|3|15 -] -
Total Insecta 12/ 4,8 |10/ 9,2 |10/5,0{17/8,1|-| - |-|-]2|3,3|-| - |12 /52| -| - |15/12,9|10|7,7| - | -
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Table 2. Fish in the diet of the otter (Lutra lutra) from different habitats in south-eastern Bulgaria.
The habitat numbers correspond to those mentioned in the text, n-minimal number of individuals,
%-percent of occurrence, p-presence but not included in the statistics, a-spring-summer, b-autumn-winter
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Table 3. Various food components in the otter’s diet (except Invertebrates and Fish) from different habitats in
south-eastern Bulgaria. The habitat numbers correspond to those mentioned in the text, n-minimal number of
individuals, %-percent of occurrence, a-spring-summer, b-autumn-winter. Total number of individuals/objects for
a given habitat registered and the whole food niche breadth calculated is represented.

la 1b 2a 2b 3a 3b 4a 4b 5a 5b 6a 6b 7

Dietcomponent | n | % | n | % | n ]| % |[n]|%[n]%|n]|%|n]|%|n[[n|[%|[n]|%|Nn]|%|n]|%|n]|%
Bombinavariegata | - | - | - [ - 16|05 - | - |- - [-[-{-L-|1-1-[-1-|-1[-1- - -[-1-1-
Rana ridibunda 7 (28| 9(83|20]|10(23(110/-] - [1]31|2|33[-]| - |11]4,7]| 3 123|20]|17,2[{12(9,2(1]1,2
Rana dalmatina 11041200921 |- -1-[-d-1-1-1-01-1-1-0{-L-10-1- - - -0-1-
Rana spp. 6 124| 5146|5125 5(24(-]1-[-1-1-1-|-[-[21]|0o4|2]|16|/4|34]1]08]|-]|-
Bufo bufo 3 (12| - - J17|85(1(o5- -(-|-|-[-[-1-|-1-01-1-01-1-40L-"0L-1-1-
Bufo viridis - -L-l - -1 - 1rqo5-1-0-0-12033(-1-1-1-1-1-1-1-11/o8-]-
Bufo spp. -{-f{1fo9)12)05 - -[-1-1-L-1-1-0{-1-1-1-1-1-1-1-11fo8f-]-
Anura spp. 1104] - - - - - - (-1 -f{-1-1-1-1-/-13]13]1]08]2|17]3]|15]|-] -
Total Anura 18 |7,2| 16 (14,7 46 |23,0130 |14,3[ - | - |1(3,1(4|6,7|-| - [15(6,5] 6 [4,9|26]224] - | - [1]12
Lacertacf. trilineata | - | - | - | - [ - [ - |- | - {-|-|-l-[-|-|-{-{t-{-[-1-117)09]-1-1-|-
Lacerta viridis I EE R B R B B I B I L I B N B B B B I I A A1 I B N
Natrix tessellata 1104 - - [ -1 -0t-1-1-L-dt-1-t1-1-d4-1-t1r04f -{-f{-L-1-1-1-1-
Natrix natrix 1104 - - [ - -(-1-1-L-df-1t-t1-L-d1-1-1-t1-t-d{-L-0L-1-1-1-1-
Natrix sp. 4116(1109|14 (2 2|2 [-[-]-1-|-1-[-L-013133[{-1-[-1-1-"01-1-1-
Elaphe longissima | 1 {04] - [ - - - I I I L e I -1l -L-1-1-
Colubridae sp. -] - - 11[1]- - -1 - - -l --r-11q04 - 0-] - - - -1 -
Total Reptilia 7128[1]09|5125[2[10]-]-[-|-|-[-[-1-15122|-|-12|37{-[-/[-]-
Gallinula chloropus | - | - | - - 11[05] - - 1-1-d-1-1-f-1-1-11104] 108 1(09]-|-1[-[-
Anas platyrhinchos | 1 [0,4] - | - - - R e I e e e e e -l - -1 -
f. dom.
Anatinae sp. 1104 - - - -0t-1-1-f-f-1t-t-4t-t1-1t-t-t-t-t-ft-r-1-1-1-1L-
Acrocephalus sp. 11]04] - - - - - - -1 -1-] - - l-l - -1 -1 -1 - -1 - 1-] -
Ralliformes sp. 11]04] - - 1f{o5f21fo5]-[-[-]-1]113,7]12]|23] - | -] -]-]- - - - -] -
Charadriiformes sp. | 1 |10,4]| - - - - - - -l - - -y -1 120 -1 - - -1 -1-] -
Anseriformes sp. - -] - - - - frf{o5-{-f-1-(|-1-1-1-1-1-1-1-1-+ - - - -] -
Passeriformes sp. -1 -11109] - - (rf{o5 - -f[-1-01-1-01-1-1-1-1-1-1-"+ - -1 -1-] -
Aves indet. - -[{1/09]1]05|1(05|1]14]2|31|-|-[-]-]121]04]2 | -1237[-{[-/[-]-+-
Total Aves 5(20(2 18| 3 |15(4(19]|1]14(1|31|1|17[-|-]2]09]2 16|33 |26 -[-[-]-
Talpa cf. europaea | 1 |0,4] - - - - - - -1 -] - - - -f-r-1-1- - - -] -
Neomys anomalus | - | - | 1 [09] - - - - - - -ttt lr-l12fy7)p2 |15(-4 -
Neomys sp. -f-f-f-1rj1050 - (- 0-1-01-0L-1-0t-I1-1-1-1-1-1-1-1t-4t-0L-1-1-
Crocidura leucodon | - | - | 1 ]0,9 - I N R N B RN RN N N RN N - - -0-1-
Crocidura sp. I B I R N I I L I B N B N S N B I R I I
Mus sp. -f-f(1fo09) - -0 -L -1 -0-t-1-t-0-rt-1l-1-1-1-1rj09f-f(-1-1-
Microtus sp. -f-frjo9l -1 - -l -ttt -121rrf2f15(- -
Arvicola terrestris 3 [1,2] - - | 1]05] - - -l -t -r-1r-121147)1(08)-1 -
Rodentia sp. 1104[1(09] - - [1f{o5]-[-f231|-]-1]-1-1-1-1-1-101]09]2]|15[-]-
Total Mammalia 52 |5]|46|2|10[1(05]-]-(2|31|-[-[-]-|-]1-1-1-18169(-[-1[-]-+-
Prunus cerasifera -1 - - - - - - - - -ttt f-rrfo9l - -
Rosa sp. 1104 - - [ - - (-1 -1-L-d{-1t-t1-4L-d1-1-1-1-t-d{-{-L-1-1-1-1-
Total Fruits 19104 - - [ - --1-01-L-f{-1-1-1-1-1-1-1-1-{-f{2]fo9]-]-1-]-
Unidentified - - -l - -1 - 1rqo5-1-1-1-12133[-]l-]1-1-1-1-12109{-(-1-1-
Total 249|100/109| 100 (200{ 100 |210|100|71{100(32|100|60{100|88|100|232(100{123(100(116( 100 |130/100|85(100
individuals/objects
Trophic niche 0,21 0,24 0,22 0,18 0,10 | 0,10 | 0,22 | 0,10 | 0,24 0,17 0,24 0,19 | 0,23
breadth
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CONCLUSIONS

A total of 78 species were registered in the otter diet, and 65 of them were new records for Bulgaria.
Until now 101 different species of prey were known for this country. The main food source of the
otter in the lowland and hilly areas of south-eastern Bulgaria was fish, but in rivers frogs and
freshwater crabs were also dominant prey. The main food source species and the trophic niche breadth
of the otter in the region studied varied throughout the seasons and with different habitats.
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