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Fauna survey methods of rural area in central Bulgaria:
comparison between camera traps and field signs

Kairi Ito, Evgeniy G. Raicuev, Stanislava PEeva, Hiroshi Tsunobpa, Yayoi KANEKO

There were no previous researches using camera traps in Bulgaria for determining regional mammal
fauna, though researches using the techniques have been rapidly increased currently. We investigated
regional mammal fauna using camera traps in a rural landscape in central Bulgaria. Moreover, we compared
the result of the camera-trapping investigation to the checklist of regional mammal fauna investigated by
animal signs (footprints, roars and/or direct observations) for past five years, to assess utility of the techniques
in the region. We detected a total of ten mammal species (six Carnivora, two Cetartiodactyla, one Lagomorpha
and Eulipotyphla species, respectively) at eight camera stations for 35 days between 10 June and 14 July in
2015 (total of 173 camera days). On the other hand, there was a total of 15 mammal species recorded in the
regional checklist: thus, we found 67 % of the regional species by the camera traps, whereas we cannot
detect five species, i.e., least weasel (Mustela nivalis), European polecat (Mustela putorius), Eurasian otter
(Lutra lutra), European wildcat (Felis silvestris silvestris) and wild boar (Sus scrofa). Moreover, we noted
daily activity patterns in three frequently-occurred carnivores (golden jackal, Canis aureus, Eropean badger,
Meles meles and stone marten, Martes foina) observed in the camera-trapping surveys. Finally, we discussed
the methodological problems for camera traps in faunal researches.

Keywords : camera trap, Carnivora, daily activity, mammal fauna, Bulgaria
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1. BC®IC

TNHY TR =1 v 250NV R BDO—E
WHREL, I—avy Xoid BEELREWSHEED
Ky FARY bO1DOTHS. BUETVHY) TIZH
W, T92ME O BERERHEE) Y, 957 O I LI A3 HERE
ENTw5 (Krystufek and Reed 2004), Eh#AH
OFE LCa—u o8, Wb YN 7RO
ByWAH % e Aadii 2 TV %o

PAEBWREZITIICH 2D, FAMSICA RS
LEYAHOLIR I L E R AGEE R TH L. B
BT 27200 FEIE—MMIZTA Y T ks
MERHEEBISE, ELRBORE, fliE, Hoc
DANDA »F 2 —=0%1F5N 5 (Voss and
Emmons 1996 ; Voss et al. 2001; Mendes Pontes
2004; Haugaasen and Peres 2005), Z 45 IHlZ
T, WAETREBHE I AT UTH27) 2F
HL7Z2HE BAF Ty 7) 8L Tw2
(Tobler, et al. 2008)c 7 X5 v v Tt L IR L
DIRPRFAE % g L 72 Lyra-Jorge et al. (2008) 1%,
HATETy TREORY) v b U CHHED» A
BOBEM OB B Z T R &, HorkiH
RWEROITEICET A HEREGONL 2L, £L
TEMNZE=%1) V7 1BV THEHEZ RS 3
ZENRTELILZLEABRTN S,

AT Ty TRHAEWHOLIELZT TR L,
BEOHMEOMAEMLEEIILEbLA TS
(Martorello et al. 2001; Trolle 2003). 77 YV ®
£ CHPHOEE 2 IICBNTH AT IT v T
A% I L7289 (Tobler et al. 2008) 3AFAET
205, TNH)TEBTFEHAT MTy TREOH
BHZEBI DO AT (Racheva et al. 2012; Georgiev et
al. 2015), FFICEMOHEREIZH AT + T v T
ZRRA LI R, LzdS> T, AT T T
AT TN TICBT 2B RHEDOR 7275 T
Tu—FD 128 LTHHT AMMEAH 2 EZERS
N5,

ZZTARMIZETIE, 1) TNHY THIRFOR Y
T - FITHBIZBOTAH AT by THEICEY
WELBMZH ST 5 28, 2) TAFYTIS
BUIBHRXAZ Ty THRERIT) BT, ZRILH
HHEIZOWTERT LI LD 2O HWE L7

2. B &

2-1. AEH

AAMIE TN ) THRREORASY S - FTF
(Stara Zagora, Jt#42:25', H#%25°38) JELEHKY
40 km*TH b, AF T - FIFIWEFIAY T - T35
MoOMETH Y, ANOKITADETTH 5. SfE
VR S & KRR A & ORI L, AR
FIRIMIZ10-13CTH %,

A5 T - I T ORI ERGT & NBIEL D
HEWETA 7RIS 5o EE TIN5
PITbhTwbZeNEL, ey, 73, =7k
eV 2REDVFHEFTINT WD, LHDEFEITR
BREDVELRIEM TH S, BIOFTAMEIIEET
EHLTHY, HATRIEEZfTo T THEER
RHITH o 72T > TV b, FEHEORLIZIZIE
HOTIHTEPREINTWT, BEHYIREN
ZRHT H72DICEFZENEDL LDV H L, T2,
FHRIEEI D AT, N ¥ — SIEEMIX % /N 7
FV—TTEHERL TWD, WAEm, RENICIE
Ry DA A X (Canis lupus familiaris), 4 T
%3 (Felis catus) SRONT=0, ZO—FT/ %
I, A XSEHEETRPT 20 kIO KERIT D
“HRMELEOTBY), EARMARTIVAEIY
(Acer monspessulanum) R ¥ 7 = —F — 7
(Quercus pubescens) 2 EDEARE, 4 r ¥4
I Y (Crataegus monogyna) 75 & DK
OBHEME L L TWb,

2-2. 74=IVRHY AL UICEZBMDENVMIEDHE
E (74— A RE)

HATNTy TRELEEIT) 72DICRT T -
YT T BB TEERHINEENIC L > TH O
B AEOAE QIR OTEH (FHETHL FTFTK
2® E. G. Raichev WL N4E L72) 28 L 72,
WZEE, SAEDINICEBI 2 EHplg, JRiF, wEm
DENZFNIC & LKA ALE W AE O B oA it &
L7zo SAEDINE U723, WoRBIMZLEN Y 1 A
HROWMENSEIHE THBILZ5FUNITREE 572
DThHs (KHEH 1976)

2-3. AXAZFIVTICKBEYERE

HAT Ty TRAED I X 51 Keep guard Cam
(KG69ONV, Keepway Industrial (Asia) Co. Ltd )
= 8 EMH L7zo APSAEIZHL 3 b 6 A% FIH Uik
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KK 6 5 HEHTEETH L. TOH X T II2BRR
MR =N SN TE Y, BB X 2 KA
T 5 L0 LINICH 2 7 2% E) L CTHBIWICHE
L, it T AT IVINKAII T4 VT HARATTH
%o ﬁ%#%bﬁﬁvuk%ﬂﬁétbL BRI
1 N> & 3 HGE ke THog S, g O M 13 i ik
w@%%<i5t%ﬁbto

20154 6 A10H 2> 520154 7 H14H »35H M1,
BHDARATHHKELI (ID1-8)c AT DRE
BT OEEIIHZ), TELHHRN L Oz
T 572012, X&7-ﬁ37ﬂ D20 km X
20 km (2L #iPHIC#¢E L 72 (Figure 1, Table 1),
gﬁﬁfiﬁﬁ%&%ﬁét WCRICA o 7R
R, NI =B H AT B RERD 727
B, BRERLADPUBLAL LRV EATH AT
TRIE L, ToHEE LRI AT 2 BNlo T

Figure 1. Location of the study area. Numbers with
solid circle on the map represent locations
of camera trap survey. Black thick line and
dotted line represent road and river, respec-
tively. Reticular square represent urban
area of Stara Zagora. A and B location ware
used by installation method survey.
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D3 ZRRICERE L, BEOBH NI T
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H

ID6 il (XN N—=V A7) ORBICEE L.
YIUN—=L A ZI3AEOBEBMP IO TY
L7280, T HUTIZHABHY LD L

Db,

ID7 @ RN, AR IS E R E B AR LAk %
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ID 8 : #ER600 m (T & DR H 72 kMo

BHEIZBITEH AT ORELFITIIETITLD
BEICEREL, »22A5%2#EE70cm 25150 cm

DOMIZERE L7z ARRAETIE, FolH (XA ) &
HOFIHGE 21T o720 TE BB #iggih ok

FUELGZVWIIIZERE LD, AT IEEE %

FAZT T REMEDS D B AR FETHY Brva7z

H AT NTy TRETHSNT— 7 RO E
HEERLTBLT, Mg Az gL
72 (I A7 DR TH 5 3 HGEHHREZIE 1 1] & A7z
L72)o WAt RIE N X SHICHREERL, %
[F% L7z [F%ETE &2 - 7213 Unidentified & L
72 72, AT ORI OB HE % camera

Table 1. Habitat types surrounding to location of camera setting, sampling period (day) and sum of captures of

eadch camera.

Camera ID Habitat type Sampling period Sum of captures
1 Hedge 6/10-6 /25 (16) 9
2 Shrub 6/10-6 /25 (16) 5
3 Scrub/Close to a river 6/10-6 /25 (16) 57
4 Shrub 6/11-6 /25 (15) 2
5 Shrub 6/11-7 /14 (34) 35
6 Shore of a lake 6/12-7/14 (33) 11
7 Scrub/Close to a main road 6/22-7/14 (23) 2
8 Shrub 6/25-7 /14 (20) 2
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days (LIFCD) & L7z
3. &% B

3-1. Z14—IVKNH 1 RE

ARABICEoTEF 10Ty vy AN (C. aureus,
UTFTYxvyHhn), I3—uv X7+ 7~ (Meles
meles, WTFT7F 7<), 2—537H9%7Y (Lutra
lutra, AT ), £ 4 XF (Mustela nivalis),
LFvas v (Martes foina), 33— 37 FHA
% F (Mustela putorius, NV FH A %F), /4
2, ThHEY A (Vulpes vulpes), I3 —1 3% < 4
a (F. silvestris, LFY~%3), /%23, Thih
(Cervus elaphus), / 1 %1 (Capreolus capreolus),
£ 7 ¥ ¥ (Sus scrofa), & b A @y R X3
(Erinaceus concolor, L FNNY XX 3), 7r—7/
Y F (Lepus capensis, VLT 7% F) OI5fED
WG SNz (Table 2)o T HY <4 TILIEF
DORHOEBRERRT, MoMIZEEELIC X % 4 BHE
AR INTz, T2, BEFICKBZEBMEI I N
MY v v hn, 7THFYER, 74X, J42a04
HTH o7

3-2. WX Iy THE

AR TIZ173CD OFEM B 2R Sz, Mk
EROHHE BHGeA /CD) 120. 711TH 1,
AFN23BOBEE R S, sz
v AN, TFI<, rFvury, JAX, T
HEVR, ¢, THAYH, JaIVH, NYERR
I, JUHFEDIOETH -7z (Table 2)0 H X T

|

FF v TR, 74—V YA Y THEREROES
NizhIoI, A4XF, r+HH48F, ¥Y~%2,
A7V VOSBRI EN ol LIz o T,
TA =NV A P EHKRLTHHBDOI AT T
TREIZEL>TRAY T - I FRBICAERT 5
B OKI6T% H R LTz L DA A T ITER) R
WSIEEA LR THITHRE L T iz2s, —Hoh
AFIWEFIHIZE o TARICLBZ R DH o720 77,
i SNTB O T, KRR T O ¥ >
I AYE DI AR 2 o — A 259 B S 7z,

WERNBS RO EhoTo0idrFYary, 7F
DKW, RIZY X v ANDAURTH o720 —
W, Boph B RD Ve olcDE /AR, THY
AO2E, WFND)AXZXIDIETH -7 (Table
3)o T, THIHIRT XY AINDLI) BAKMD
MO N)AX IO L) BAOM T4 AR
A ZDOBWIEAN T & 720 M X o THoZ U
EBA LN BZELFYaTy: g, &
R r26em, 3 (ID: 3,4, 6), Yy v A
24In], 5Hp (ID.1,2,3,5,6), /A4 X: 2, 1
e ID: 5)).

HAT Ty TRAETIONZ MRS 5 DICLExR
H#1329H CTd - 7= (Figure2 ). 3 H HIZ1x50%
ZBZAH6H (TFT~, AFVury, VYxvh
WV, THFXYR, /43, Jadh) PHERINT,
4 HHUBEIZAEBDHER S N7-HE & iR T TICEL
HEWE, NV AXIN6HE, /oy FERT7THEA,
ThAYHDP0HE, /74 XI29HEBTHo70 HEL
DFE T BIZONTHMBMOMEZ IIERL IR - 72
(Figure 2 )

Table 2. The results of interview survey on fauna in the study area, observed by Dr. E. G. Raichev (Trakia

University).
Common name Scientific name Direct observation Track  Roar
European badger Meles meles O O
Stone marten Martes foina O O
Eurasian otter Lutra lutra O O
Least weasel Mustela nivalis O O
European polecat Mustela putorius O O
Golden jackal Canis aureus O O O
Red fox Vulpes vulpes O O O
Dog Canis lupus familiaris O O O
Cat Felis catus O O O
European wild cat Felis silvestris O
Roe deer Capreolus capreolus O O
Red deer Cervus elaphus O O
Wild boar Sus scrofa O @)
Southern white-breasted hedgehog Erinaceus concolor O O
Brown hare Lepus capensis O O
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Table 3. Sum and frequency of captures for all species during camera trap survey.

Order Family Scientific name Common name Sum of captures Capture frequency
Carnivore
Mustelidae Meles meles European badger 26 0.150
Martes foina Stone marten 26 0.150
Lutra lutra Eurasian otter 0
Mustela nivalis Least weasel 0
Mustela putorius European polecat 0
Canidae Canis aureus Golden jackal 24 0.153
Vulpes vulpes Red fox 7 0.045
Canis lupus familiaris Dog 2 0.013
Felidae Felis catus Cat 12 0.076
Felis silvestris European wild cat 0
Aritiodactyla
Elaphurus Capreolus capreolus Roe deer 5 0.032
Cervus elaphus Red deer 2 0.013
Sus scrofa Wild boar 0
Erinaceidae
Erinaceidae Erinaceus concolor Southern white-breasted 3 0.019
hedgehog
Lagomorpha
Leporidae Lepus capensis Brown hare 7 0.045
Unidentified 9
Total 123 0.7110
12 4
3" 570 (ID1~3,5, 6) TIX3MNH L 2HMPLE
2°] DA — DU THSE SNz 2 TP DSBS — 4
gs' DEEIEEENZ L3 o2, Hho 1k
3 4 4 N b / =
N A 2K 1 R LANIC 3 Mo it % 1 [nlig iz
= 21 N £ LE B S
S L7ze F72, 1 EFHILAPINC 2 FE o Wi H321 K57
D ’ J i ! T r — o~
3 o 5 10 5 20 25 30 55 EEOMICI0m H - 720 w/ADNDIRFERIEIET 57

Days

Figure 2. Relationships between cumulative number
of species occurred and sampling period for
camera trap survey.

3-3. WMEHDS L >/-3EICHTHEEERD
ST

HRAXT LTy TRAETHERE DS ho 7oL
WHOY x v N, TFHr<, AFryur  IZEH
L. #oghli e o SR IO oW TEhEh
L7z (Figure 3). Y ¥ v B VIZ128 0 5 145,
16/ 7 5 180 D[ % B 72 BE S & C T S,
6 /24KHS 6 KA 5 S RFD I Tz SNz T 7
~IF200E 0 6 6 D[ T S, 8 /26MA3241
Mo 2RO T I Nz A F T a T VIZ20W0
H4KE, 6WED D SHEORM T S, 8 /260878
LN S2UREOM TH SN THI~ELFY
07 VIZHROHEsA %, BRPOHFEI% L %
ALEMBHE OGN, TO—FHT, V¥ v hIVITHEK
z bR Sz,

R-AFTVUFUMTIES S, Yy v AN AFY
a7 YETIE39, Yy v TFIIRBTIELG

ﬁ"(“d’?)o f:o
z B
4-1. 225 - ¥OSADOEIELENME DR

AFEOA BRI, £&THI—a v SR
i CTh o720 TOHTDH, I—T v 305 HE
TITEPTTCL—= v 7T KERCLESART S
T v AV (IUCN 2015), i3 —u v 8234l
EFT77VARLELHGHTEN)AAIL ) THF
D3IMWEPERT A EVPHLNI o7z T
R7 ITRT 7 AKEIGENT VA Y T OB
FE R L7-8WHHTH S, Px v AVED LK
Moy L) 253+ Hh3 (C lupus, LFFF 5 3)
R 7= (Ursus arctos) b 7IWVAY 7 EMNIZIZAE
B 50, A% 7 - ¥ B0 -ERIHO N
Lholze AY T - HFITT XD IEBD NIV H VLR
WW3AERT 5729 (E. G Raichev i1, #AE),
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Figure 3. Relationships between the observed time
period (each 2h) and number of captures
for three frequent species (European badg-
er, stone marten and golden jackal).

DSBS AIBICE L > T hoizlcdbEE R

bNb, TS, HHEOE,N-7-MICEHL,
BT b,
VX v AN RY T WTITEBIZERT S

DXy HOVIZ12WED S 148, 16WED S 18KF D [ % B
W TORMN TG Sz, ZofEIE, 7

AT DAY F 77 =F ILIRDE L AEICBT 556
132 (Georgiev et al. 2015) & —F L7z0 WU A
AFRTH LA F B JEAMIGE O HIE T IE AR
T, ®ATHEEZRT (Vilaet al 1995) Z &H5,
Ty ANVSFE UM ERLTREENEZ OR
o BAMMETHRWHEBELT, A5 - FII5FHU

DERERF VY v ANVICESTHELVWRETH- /2
WEEMDLH Do VX v HIVIMEARK, FARNPE LS
B, R EEARKORE L2 E Y v RS
(Salek et al. 2014). % 7z, Raichev et al. (2013)
k2o TEAMBkOREY (KE DL
) 2L KFHLTBY, EEME T2 RASET
WBZWAY T - FITFHBIY v v A IVITE ST
HELWERBMTHLLEEZONS,
LrFvary i Ay T - FITEIZAERT S A
Frar I 5 4K, 6 KD 8 IFD M THx
WHEANT, WO — 71320005 4ROMTH
D, FIEATHEDOTEENNY — 2R Lize TN
TIZBT B LF YT ORI ANZE THID
THLDPIZ R o720 47 TIZBIT B ARMIZHT S
JeATE5E (Posillico et al. 1995) TIIATHE D IGE)
INF —UPRRENTWD, F72, Santos-Reis et
al. (2005) 1%, FHWRLF Y a T OIFERGLS
HOAY 04950#, EBO#b 1 A5H o 0415511
THY, HHEOREIEL %5 B0 08I0 T Tif
BESEEmML, HOMCHPOEHZ -2 L%
WE LTS, RIFETH HOAD itk I#REIS
<, HOWREIRBRICHENP R bRy, MO
e FAARDOFE R Z R L7z,
7%77:1&7-$j5ﬂL”$%¢67%ﬁ
< IX20WED 5 6 RED RIS, DY — 71k
2205 2O TH Y, &KAT ﬁ@éﬁﬂ&—y
ZRL72 (Figure3)o ZVH) 7OV 7 4 T DI
IR & AHC BT 5 5E4THE%E (Racheva et al. 2012)

WCBWTHEICEBIZHRZEEINTBY, Hhok
WA wiEm i —% L7, ¥ 72, Neal and

Cheeseman (1996) ZX i, 7F 7 <3RS
BN 2 L BRSO M TET 2 1R, 1HBIRER I
HHRERERO0RE, #EEL, S, SoBEEME, Th
ZNORROHIBR OB L 2T TELT %, S
512, 5HPLIHIZRTFTIEHOAD IZEDET
WEBRGEARONE Z L H 5> Twb (Neal and
Cheeseman 1996) . AHBIZEIZHBWVTH HOAD I
W% <Y, AT & FkoBEm %2R L7z,

4-2. TFIVHUT
SHOEME
Ho SN O T, RERLIFICERSOE
YN BED TN SKHEER s — AR ST
O, THIEWOFEFATENCH A T2 L &1
TWEWI EILEBHDEEEZOEND, TORKE

ICBTBDHDAST NSy THRED
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I b OB EY) % X B OB B EE Z 25
5 (FEHS 2006), HwE— FEEHEMLETF
2D (B RK3EF), LI Yy vy —
A= FORNH AT HMHT L EVHERIZEE
AbNb,

BHEDHN AT OMEMMIZZDIZEALED 1 7 H
K O HIE (Tablel) THo72DIZHbEDbS
¥, 173CD THEM 2K DFK67% (10/157H) % fif
AL WHIEW MV o#HE (Albayrak et
al. 2012) Tid# #* 745", 2055CD T#63% (9 /11
i, SHHOAKR), LV EBEELHHYWHOTIT VN
(Silveira et al. 2003) TiE A X 7297, 1035CD T
#157% (16/28%#H) TH Y, LELOLATHIE & LK
LTk L7z A 2 7 B0 W o /BB 70 AR AT
%L OMBHMREIN, TVH)TIBTEHRXT
Ny TOERMERL LML, AT - %I
F AR 2 HABWAHO TR CTIFIEETE 4
Motzic®, WRAMEIART 5 EART AR
By RdTwnin)yfli—FHLTwi FHS
2006) A1 AT +T v THRAICBU D WS 3
A7 ZATEC R B 0 5B (B 20, B Rk
WM, AXRYYVAPEVATYRL) R, A
BTN O 4 B O BB 2 2\ 5]
MDA 5 (Trolle and Kery 2005), F 72, 17H)
PATK & L, YA 2o K& WHIZHIEHE Y 1
LR ERDLZENDHDH (Tobler et al. 2008) o

X5 RFFETIEA & FEHOBEI R L, HH
ETERDP TP ERELIZZENS, AAT |
T v T3 & SRR OHR S L % N
HBHEH) e THIA FFRHOERDPHER IR T
LHIBOHAS bT v FI2X BEATHEICIBNT
b, A FHOWED R VIHEDH Y (Gompper
et al. 2006; FHL - BLEE 2011), FIEEOMEIN %2R L 72,0

Meek et al. (2014) 1%, 71 X 5 OB KR X E
HMEEZLILE, HDHVIEIANT My TREHL
REDORLLFHEOHH R E, FAZER WIS
C7-FHTEEASRD b b LB RT Wb, KRIFEIX
B O, FEIC PRI FLE R & N RS A
L7285, FICL > TR IR T SITRE R L
72728, WHET B HIICIE UTREED TR
VETHIEEZONDL, S5IT, RAXIIEFR
EDHCHEMM CTH - 72720, 4%, HENEZ
g 2 & THEDPEDL AR5 H 5.
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