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The NRUWh AmeUican caWfiVh ± Whe black bXllhead, AmeiXUXV melaV (RafineVTXe, 1820) iV UecRUded 
fRU Whe fiUVW Wime in Whe ReSXblic Rf MacedRnia, in Pþinja RiYeU. Nine indiYidXalV Rf WhiV icWalXUid fiVh VSe-
cieV ZeUe fiVhed fURm Whe angleUV in Pþinja RiYeU Rn SeSWembeU 2015 and anRWheU 8 VamSleV Rn Ma\ 
2016 ZeUe bURXghW WR Whe InVWiWXWe Rf BiRlRg\, FacXlW\ Rf NaWXUal Science and MaWhemaWicV in SkRSje. 
AfWeU a deWailed RbVeUYaWiRn Rf Whe e[WeUnal mRUShRlRgical feaWXUeV, RVWeRlRg\ aUchiWecWXUe, iW ZaV cRn-
clXded WhaW anal\Ved indiYidXalV had all Whe diVWingXiVhing feaWXUeV Rf Whe VSecieV A. melaV. The SUeV-
ence Rf diffeUenW Vi]e claVV SeUmiWWed Whe VXSSRViWiRn WhaW Whe black bXllhead haV eVWabliVhed a Velf-
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ǾȘȕȖȚȖ ȈȔȍȘȐȒȈȕșȒȖ șȖȔȟȍ AmeiXUXV melaV (RafineVTXe, 1820) ȏȈ ȗȘȊȗȈȚ ȍ ȘȍȋȐșȚȘȐȘȈȕȖ ȊȖ 

ǸȍȗțȉȓȐȒȈ ǴȈȒȍȌȖȕȐȯȈ, ȊȖ ȘȍȒȈȚȈ ǷȟȐȱȈ. ǬȍȊȍȚ ȍȌȐȕȒȐ ȖȌ ȖȊȖȯ ȊȐȌ ȉȍȈ țȓȖȊȍȕȐ ȖȌ șȚȘȈȕȈ ȕȈ 
ȘȐȉȖȓȖȊȞȐȚȍ ȊȖ ȘȍȒȈȚȈ ǷȟȐȱȈ ȊȖ șȍȗȚȍȔȊȘȐ 2015 ȋȖȌȐȕȈ, Ȉ ȌȘțȋȐ ȖșțȔ ȍȌȐȕȒȐ țȓȖȊȍȕȐ ȊȖ ȔȈȯ 
2016 ȋȖȌȐȕȈ ȉȍȈ ȌȖȕȍșȍȕȐ ȕȈ ǰȕșȚȐȚțȚȖȚ ȏȈ ȉȐȖȓȖȋȐȯȈ, ǷȘȐȘȖȌȕȖ-ȔȈȚȍȔȈȚȐȟȒȐ ȜȈȒțȓȚȍȚ ȊȖ 
ǹȒȖȗȯȍ. ǷȖ ȌȍȚȈȓȕȈȚȈ ȈȕȈȓȐȏȈ ȕȈ ȕȈȌȊȖȘȍȠȕȐȚȍ ȔȖȘȜȖȓȖȠȒȐ ȒȈȘȈȒȚȍȘȐșȚȐȒȐ Ȑ ȖșȚȍȖȓȖȠȒȈȚȈ 
ȈȘȝȐȚȍȒȚțȘȈ ȉȍȠȍ ȏȈȒȓțȟȍȕȖ ȌȍȒȈ șȐȚȍ ȍȌȐȕȒȐ ȋȐ ȐȔȈȈȚ șȐȚȍ ȒȈȘȈȒȚȍȘȐ șȗȍȞȐȜȐȟȕȐ ȏȈ A. melaV. 
ǷȘȐșțșȚȊȖȚȖ ȕȈ ȘȈȏȓȐȟȕȐ ȊȖȏȘȈșȕȐ ȒȓȈșȐ ȕȈȊȍȌțȊȈ ȕȈ ȏȈȒȓțȟȖȒȖȚ ȌȍȒȈ ȞȘȕȖȚȖ ȈȔȍȘȐȒȈȕșȒȖ șȖȔȟȍ 
A. melaV ȐȔȈ ȊȖșȗȖșȚȈȊȍȕȖ șȚȈȉȐȓȕȈ ȗȖȗțȓȈȞȐȯȈ ȊȖ ȘȍȒȈȚȈ ǷȟȐȱȈ. 
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Introduction 
 
InYaViYe fiVh VSecieV cRnVWiWXWe a majRU WhUeaW WR biR-

diYeUViW\ and ecRV\VWem inWegUiW\ and caXVe VXbVWanWial 
ecRnRmic damage (PimenWel eW al. 2000; CRSS eW al. 
2005). EnYiURnmenWal diVWXUbance iV knRZn WR gUeaWl\ 
faciliWaWe fiVh inYaViRnV. HabiWaW mRdificaWiRn and fUagmen-
WaWiRn (e.g., ZaWeU SRllXWiRn, cRnVWUXcWiRn Rf damV and 
ZaWeU diYeUViRnV) WhUeaWen naWiYe fiVh faXnaV Zhile faYRXU-
ing Whe inYaViRn Rf mRUe WRleUanW nRn-naWiYe VSecieV 
(MaUcheWWi eW al. 2004). IW iV Whe caVe fRU Whe bURZn bXll-
head AmeiXUXV nebXlRVXV (LeVXeXU, 1819) and black bXll-
head AmeiXUXV melaV (RafineVTXe, 1820) Zhich ZeUe 
inWURdXced inWR man\ cRXnWUieV in EXURSe Vince Whe nine-
WeenWh cenWXU\ (KRWWelaW and FUe\hRf 2007). BRWh VSecieV 
haYe a negaWiYe imSacW Rn naWiYe SRSXlaWiRnV Rf fiVh VSe-
cieV (RXWka\RYi eW al. 2013; CRSS eW al. 2016).  

CRnceUning Whe Balkan RegiRnV XnWil nRZ, A. nebX-
lRVXV ZaV UecRUded in SlRYenia, CURaWia, BRVnia and HeU-
]egRYina, MRnWenegUR, Albania, GUeece and BXlgaUia and 
MacedRnia, Zhile A. melaV ZaV UecRUded in SlRYenia, CUR-

aWia, BRVnia and HeU]egRYina and SeUbia (SimRnRYic eW 
al. 2013). TheiU imSacW in WheVe cRXnWUieV (b\ FISK 
Uange) ZaV calcXlaWed aV a mRdeUaWel\ high (A. melaV) 
and high (A. nebXlRVXV). 

The UecRnVWUXcWiRn Rf Whe RUigin and SaWhV Rf WheiU 
diVWUibXWiRn in EXURSe iV YeU\ difficXlW dXe WR Whe XncleaU 
Wa[RnRmic VWaWXV Rf WheVe VSecieV in Whe SaVW, RbVWacleV 
in Whe field idenWificaWiRn and XnceUWainW\ Rf Whe liWeUaWXUe 
daWa (NRZak eW al. 2010). MRUeRYeU, Whe SRVVibiliW\ Rf 
WheiU h\bUidi]aWiRn (ScRWW and CURVVman 1973) cRXld alVR 
make addiWiRnal SURblem in WheiU idenWificaWiRn. FURm Whe 
RWheU Vide, RVWeRlRgical aUchiWecWXUe, eVSeciall\ Rf Whe 
SecWRUal giUdle and SecWRUal VSine RffeU mRUShRlRgical 
clXeV fRU idenWificaWiRn Rf WhiV WZR VSecieV (RXWka\RYi eW 
al. 2013). 

Man\ \eaUV agR iW ZaV eVWabliVhed WhaW Whe bURZn 
bXllhead, A. nebXlRVXV and IcWalXUXV SXncWaWXV, ZeUe Whe 
Rnl\ icWalXUid VSecieV inWURdXced inWR MacedRnian ZaWeUV 
(NaXmRYVki 1995; KRVWRY eW al. 2011). HRZeYeU, UecenW 
ichWh\RlRgic VXUYe\V bURXghW WR aWWenWiRn Whe inWURdXc-
WiRn Rf anRWheU icWalXUid VSecieV. In aWWemSW WR faciliWaWe 
Whe idenWificaWiRn Rf Whe neZl\ inWURdXced icWalXUid VSe-
cieV in MacedRnia, WhiV VWXd\ SUeVenWV a deWail RVWeRlRgi-
cal anal\ViV Rf AmeiXUXV melaV fURm Pþinja RiYeU.   

 



Material and Methods  
 
In 2015, nine indiYidXalV Rf icWalXUid fiVh ZeUe fiVhed 

b\ Whe angleUV in Pþinja RiYeU in SeSWembeU 2015 and 
anRWheU 8 VSecimenV in Ma\ 2016 and all ZeUe bURXghW WR 
Whe labRUaWRU\ fRU CRmSaUaWiYe AnaWRm\ in Whe InVWiWXWe 
Rf BiRlRg\, FacXlW\ Rf NaWXUal Science and MaWhemaWicV in 
SkRSje. 

Pþinja RiYeU VRXUceV RXW fURm VeYeUal VWUeamV Rn Whe 
ZeVWeUn VlRSeV Rf Whe DXkaW MRXnWain Zhich meeW aW Whe 
Yillage Rf RadRYnica (SeUbia), and flRZV inWR Whe VaUdaU 
RiYeU in TaRU GRUge, halfZa\ beWZeen Whe ciWieV Rf SkRSje 
and VeleV. The UiYeU¶V lengWh iV 135 km, Rf Zhich 100 km 
aUe in ReSXblic Rf MacedRnia. SeYenWeen indiYidXalV Rf A. 
melaV fURm Pþinja RiYeU ZeUe fiVhed b\ Whe angleUV and 
accRUding WR Whem indiYidXalV ZeUe fiVhed in Whe SaUWV Rf 
Whe UiYeU VecWiRn named ³BadaU´, chaUacWeUiVed b\ a nXm-
beU Rf Vand-e[WUacWiRn SiWV (Fig. 1). 

DeWailed mRUShRmeWUic anal\VeV ZeUe SeUfRUmed ac-
cRUding WR HRlþtk (1998) (Fig. 2) aV Zell aV Whe meUiVWic 
cRXnWV (Tab. 1 and 2). SeYen VSecimenV Rf A. melaV ZeUe 
cleaUed and VWained accRUding WR Ta\lRU and Van D\ke'V 
(1985) SURWRcRl fRU deWailed Rf RVWeRlRgical anal\VeV. A 
CameUa LXcida aWWached WR a Wild M3C micURVcRSe ZaV 
XVed fRU e[aminaWiRn Rf VSecimenV and dUaZingV (Fig 2; 
Fig 4-10). The anaWRmical VWUXcWXUeV in Whe figXUeV aUe 
Vhaded and labelled a cRnViVWenW manneU (daUk, mediXm, 
and cleaU) WR faciliWaWe Whe Ueal SRViWiRn. The nRmenclaWXUe 
Rf VkeleWal elemenWV fRllRZV RRjR (2013) and RXWka\RYi 
eW al. (2013). 

FXUWheUmRUe, alUead\ cRllecWed and VWRUed VamSleV Rf 
A. nebXlRVXV fURm TikYeã ReViUYRiU ZeUe XVed fRU cRmSaU-
iVRn. DiVVecWiRn Rf VRme SaUWV Rf Whe bRd\ (finV, bUanchial 
aUcheV) fURm A. nebXlRVXV, aV Zell aV WechniTXe Rf maceU-
aWiRn ZiWh KOH VRlXWiRn Rf feZ VkeleWal VWUXcWXUeV ZaV 
SeUfRUmed accRUding WR GUeen (1952). In addiWiRn, liWeUa-
WXUe daWa abRXW RVWeRlRgical chaUacWeUV Rf A. nebXlRVXV 
ZaV XVed fRU cRmSaUiVRn ZiWh A. melaV fURm Pþinja RiYeU 
(RRjR 2013; RXWka\RYi eW al. 2013).  
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Figure 1.  LRcaWiRn maS VhRZ ing Whe fiUVW 
UecRUd Rf AmeiXUXV melaV in R. MacedRnia 

Figure 2. MRUShRmeWUic meaVXUemenWV Rf A. melaV. AbbUeYiaWiRnV aUe giYen in Table 1.  



30 VRl. 19, iVVXe 1: 28-35 (2017) 

FiUVW UecRUd Rf Whe Black BXllhead AmeiXUXV melaV (PiVceV, IcWalXUidae) in Whe ReSXblic Rf MacedRnia  

Table 1. MRUShRmeWUic meaVXUemenWV fRU AmeiXUXV melaV fURm Pþinja RiYeU.  

Measurement min max mean SD  
(TL) TRWal lengWh 91.43 153.40 112.30 21.59  
(FL) FRUk lengWh 86.99 150.43 101.75 16.40  
(L) BRd\ lengWh 76.60 133.90 95.69 19.88  
(SL) SWandaUd lengWh 73.08 130.50 91.52 18.83  
 % Rf SL  
(SD) PRVWdRUVal lengWh 40.97 70.82 50.78 10.60 55.48 
(dh) DRUVR-h\SXUal diVWance 45.24 85.13 59.85 12.99 65.40 
(Sl) CaXdal SedXncle lengWh 9.73 26.52 15.75 4.52 17.20 
(C1l) CaXdal fin XSSeU lRbe lengWh 17.35 27.79 21.33 3.57 23.30 
(C2l) CaXdal fin lRZeU lRbe lengWh 16.09 27.78 20.56 3.82 22.47 
(aD) PUedRUVal lengWh 28.26 52.23 36.60 8.10 40.00 
(HL) Head lengWh 21.92 41.54 28.52 6.00 31.16 
(dHL) DRUVal head lengWh 19.24 34.49 23.50 4.63 25.68 
(SV) PUeSelYic lengWh 35.24 62.62 44.60 8.95 48.73 
(SA) PUeanal lengWh 44.52 81.20 56.17 12.00 61.38 
(PV) PecWRUal WR SelYic fin baVe 17.52 33.75 24.43 5.14 26.69 
(VA) PelYic WR anal fin baVe 8.91 21.30 13.11 3.41 14.32 
(Van) PelYic fin baVe WR anXV 2.57 6.05 4.17 1.18 4.56 
(anA) AnXV WR anWeUiRU mRVW anal fin 2.56 3.88 3.36 0.47 3.67 
(Dl) LengWh Rf dRUVal fin 5.78 11.44 8.00 1.62 8.74 
(Dh) HeighW Rf dRUVal fin 9.87 24.28 18.10 4.01 19.78 
(Al) lengWh Rf Whe anal fin 15.17 29.88 20.18 3.98 22.05 
(Ah) HeighW Rf Whe anal fin 14.53 31.80 17.94 4.58 19.60 
(Pl) LengWh Rf Whe SecWRUal fin 3.40 22.60 9.19 6.81 10.04 
(Vl) LengWh Rf Whe SelYic fin 3.33 19.38 8.80 6.24 9.62 
(Z) CaXdal SedXncle ZidWh 3.17 7.96 4.89 1.41 5.34 
(W) BRd\ ZidWh 11.36 22.83 16.08 3.44 17.57 
(H) BRd\ deSWh 15.63 27.50 20.26 2.97 22.14 
(h) CaXdal SedXncle deSWh 7.72 14.60 10.49 2.47 11.46 
(bld) BaUbelV lengWh (medial mandibXlaU). 10.72 20.12 16.04 3.44 17.53 
(bll) BaUbelV lengWh (laWeUal mandibXlaU) 13.78 24.28 19.48 4.60 21.29 
(bln) BaUbelV lengWh (naVal) 9.99 19.86 15.32 3.82 16.74 
(blm) BaUbelV lengWh (ma[illaU) 21.94 32.90 28.15 4.87 30.75 

% Rf HL  
(ch) Head deSWh aW RcciSXW 15.10 24.58 18.15 2.80 63.63 
(eh) Head deSWh aW e\e 8.14 11.75 10.22 1.44 35.84 
(iR) InWeURUbiWal ZidWh 9.91 21.03 13.48 3.52 47.27 
(V) SnRXW lengWh 7.92 15.87 10.90 2.45 38.21 
(e ) E\e diameWeU 3.72 6.03 4.45 0.65 15.61 
(Shl) PRVWRUbiWal lengWh Rf Whe head 11.69 23.43 15.20 4.02 53.28 
(lM[) USSeU jaZ lengWh 5.88 14.01 8.48 2.98 29.72 
(lMd) Mandible lengWh 5.88 14.61 8.52 3.06 29.86 
(S) PXSilla 1.21 2.72 1.97 0.42 6.91 
(Uh) Head deSWh aW e\e (fURm Whe URRf) 8.68 18.93 12.08 3.39 42.35 
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Results and discussion 
 
In VSiWe Rf Whe gUeaW mRUShRlRgical VimilaUiW\ in man\ 

feaWXUeV, accRUding WR MRYchan eW al. (2014) A. nebXlRVXV 
VignificanWl\ diffeUV fURm A. melaV b\ Whe nXmbeU Rf gill 
UakeUV, VeUUaWiRn Rf Whe fiUVW VSine Rf Whe SecWRUal fin and 
cRlRUaWiRn Rf Whe fin membUane. HRZeYeU, accRUding WR 
KRWWelaW and FUe\hRf (2007) Whe cRlRXU and anWeUiRU VeU-
Uae Rn SecWRUal VSine aUe nRW Ueliable chaUacWeUV and haYe 
led WR mXch cRnfXViRn UegaUding Whe idenWificaWiRn Rf 
WheVe VSecieV in EXURSe.  

In Whe caVe Rf A. melaV (Pþinja RiYeU) and A. nebX-
lRVXV (TikYeã ReVeUYRiU), Whe UeVXlWV VhRZ WhaW WheVe Ve-
lecWed mRUShRlRgical chaUacWeUV YaU\. The baVe Rf Whe 
anal fin in A. melaV fURm Pþinja RiYeU (Fig. 3A) iV lighWl\ 
cRlRXUed and WhickeU cRmSaUed WR Whe fin Rf A. nebXlRVXV 
fURm TikYeã ReVeUYRiU (Fig. 3B). HRZeYeU, Whe membUane 
beWZeen Whe Ua\V Rf Whe anal and caXdal finV iV black in 
bRWh VSecieV cRnWUaU\ WR Whe fRXndlingV Rf MRYchan eW al. 
(2014). 

The fiUVW VSine Rf Whe SecWRUal fin in A. melaV iV cRY-
eUed ZiWh a feZ VhaUS denWicleV Rnl\ in Whe middle SaUW 
(Fig. 4B) Zhile in A. nebXlRVXV Whe denWicleV e[Wend alRng 
and almRVW Ueach Whe end Rf Whe VSine (Fig. 4A). AnWeUiRU 
VeUUaWiRn iV abVenW in A. melaV Xnlike Whe VamSleV Rf A. 

nebXVlRVXV fURm TikYeã ReVeUYRiU. BXW iW VhRXld be 
VWUeVVed RXW WhaW WhiV anWeUiRU VeUUaWiRn in A. nebXlRVXV 
VSecimenV ZaV nRW RbVeUYed in all VamSleV, WhXV making 
WhiV chaUacWeU TXeVWiRnable fRU idenWificaWiRn SXUSRVeV. 

The nXmbeU Rf gill UakeUV aW Whe fiUVW ceUaWRbUanchial 
in A. melaV YaU\ fURm 15 WR 19 (Fig. 5B), Zhile in A. nebX-
lRVXV XVXall\ WhiV nXmbeU iV 15 (Fig. 6). HRZeYeU, in Rne 
Rf Whe VamSleV Rf A. nebXlRVXV Whe nXmbeU Rf Whe gill 
UakeUV ZaV 17.  

The SlaVWic chaUacWeUiVWicV anal\Ved in WhiV VWXd\ aUe in 
accRUdance ZiWh Whe daWa SXbliVhed abRXW RWheU EXURSean 
SRSXlaWiRnV Rf WheVe WZR VSecieV. The RVWeRlRgical fea-
WXUeV VWill Sla\ an imSRUWanW URle in Whe V\VWemaWicV and 
idenWificaWiRn Rf icWalXUid fiVheV (PaUXch 1986; LXndbeUg 
1982; TUa\nRU eW al. 2010; RRjR 2013, RXWka\RYi eW al. 
2013) and WhXV Ze made a cRmSleWe RVWeRlRgical anal\ViV 
Rf A. melaV in addiWiRn WR Whe VWandaUd mRUShRmeWUic 
meaVXUemenWV. MRUShRmeWUic meaVXUemenWV and meUiVWic 
cRXnWV inclXding RVWeRlRgical RneV aUe SUeVenWed in Tab. 1 
and 2. 

WiWhin Whe SUeVenWed RVWeRlRgical UeVXlWV and in RUdeU 
WR diVWingXiVh A. melaV in Pþinja RiYeU fURm A. nebXlRVXV 
Ze SURSRVe an idenWificaWiRn ke\ UegaUding WheiU VkeleWal 
VWUXcWXUal diffeUenceV: 

IW iV Zell knRZn WhaW Whe nXmbeU Rf YeUWebUaV and Whe 

Ameiurus melas Ameiurus nebulosus 

PRVVeVVeV a VecRndaU\ cRUacRid keel aW Whe SecWRUal giUdle 
(Fig. 8); 

SecRndaU\ cRUacRid keel iV alZa\V abVenW in A. nebXlRVXV 
(RXWka\RYi eW al. 2013); 

ShRUWeU SRVWeUiRU SURceVV Rf cleiWhUXm; LRngeU SRVWeUiRU SURceVV Rf cleiWhUXm (RRjR 2013; RXWka\-
RYi eW al. 2013); 

PecWRUal VSine Rf A. melaV SRVVeVVeV VhRUWeU and WhinneU 
WeeWh iUUegXlaUl\ VSaced (Vee Fig. 4); 

Well deYelRSed lRngeU and ZideU WeeWh UegXlaUl\ VSaced in 
A. nebXlRVXV fURm TikYeã ReViUYRiU and RXWka\RYi eW al. 
(2013); 

Median nRWch in anWeUiRU maUgin Rf VXSUaeWhmRid bRne aW 
leaVW WZice Zide aV deeS (Fig. 7); 

The median nRWch in anWeUiRU maUgin Rf VXSUaeWhmRid 
bRne iV aV deeS aV Zide; 

EnWRSWeU\gRid bRne in A. melaV iV mXch ZideU and higheU, 
Ueaching Whe enWiUe VXUface Rf Whe anWeUiRU maUgin fURm Whe 
meWaSWeU\gRid bRne (Fig. 9). 

EnWRSWeU\gRid (=ecWRSWeU\gRid) bRne (RRjR 2013), iV mXch 
VmalleU, ZiWh heighW abRXW Rne WhiUd Rf Whe heighW Rf anWe-
UiRU maUgin Rf Whe meWaSWeU\gRid bRne. 

Table 2. MeUiVWic cRXnWV Rf AmeiXUXV melaV fURm Pþinja RiYeU and AmeiXUXV nebXlRVXV fURm TikYeã 
ReViUYRiU  

Character range range 

NXmbeU Rf caXdal fin Ua\V 17-20 17-20 

NXmbeU Rf YeVWigal and dRUVal VSineV in Whe dRUVal fin 1+1 1+1 

NXmbeU Rf bUanched dRUVal fin Ua\V 5-6 6-7 

NXmbeU Rf anal fin Ua\V 19-21 20-21 

NXmbeU Rf SelYic fin Ua\V 8 8 

NXmbeU Rf bUanched SecWRUal fin Ua\V 7-8 7-8 

NXmbeU Rf VSineV in SecWRUal fin 1 1 

nXmbeU Rf bUanchiRVWegal Ua\V aUe RfWen XVed aV Wa[R-
nRmic ke\ chaUacWeUV (KRWWelaW and FUehRf, 2007). OXU 
UeVXlWV VhRZ WhaW WheVe chaUacWeUV RffeU XVefXl infRU-
maWiRn WhaW can be cRnVideUed fRU Wa[RnRmic diVcUimina-
WiRn beWZeen A. melaV and A. nebXlRVXV. Namel\, in all 
e[amined VSecimenV Rf A. melaV fURm Pþinja RiYeU, Whe 

nXmbeU Rf SUecaXdal YeUWebUa ZaV 16, Zhile caXdal RneV 
cRXnWed 25-26, cRUUeVSRnding ZiWh UeVXlWV fRU A. melaV 
deVcUibed b\ LXndbeUg (1982). In A. nebXlRVXV deVcUibed 
b\ RRjR (2013), Whe nXmbeU Rf SUecaXdal (abdRminal) 
YeUWebUa YaUieV fURm 12 WR 16, Zhile Whe nXmbeU Rf caXdal 
RneV fURm 22 WR 29. In all e[amined VSecimenV Rf A. me-
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Figure 3. Anal fin in A. AmeiXUXV melaV and B. AmeiXUXV nebXlRVXV  

Figure 4. PecWRUal VSine in A. AmeiXUXV nebXlRVXV and B. AmeiXUXV melaV (ac ± anWeUiRU cRnd\le Rf 
SecWRUal VSine; ald ± anWeUR-laWeUal denWiWiRnV Rf SecWRUal VSine; dc ± dRUVal cRnd\le Rf SecWRUal VSine; Smd - 
SRVWeUR-medial denWiWiRn Rf SecWRUal VSine; Yc - YenWUal cRnd\le Rf SecWRUal VSine).  

Figure 5. A. BUanchial aUcheV and B. gill UakeUV in AmeiXUXV melaV (bb - baVibUanchialV; cb - ceUaWR-
bUanchialV; eb - eSibUanchialV; gU - gill UakeUV; hb - h\SRbUanchialV; Sb - ShaU\ngRbUanchialV; XdS - XSSeU den-
Wal SlaWe).  
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Figure 6. Gill UakeUV (gU) in AmeiXUXV 
nebXlRVXV.  

Figure  8. PecWRUal giUdle in AmeiXUXV melaV. A. DRUVal YieZ and B. YenWUal YieZ (cl - cleiWhUXm; dSc1 - 
fiUVW dRUVal SURceVV Rf cleiWhUXm; dSc2 ± VecRnd dRUVal SURceVV Rf cleiWhUXm k1 - SUimaU\ cRUacRid keel; k2 - 
VecRndaU\ cRUacRid keel; meV - meVRcRUacRid; SSc - SRVWeUiRU SURceVV Rf cleiWhUXm; SV - SecWRUal VSine; Va ± 
aUWicXlaWiRn gURRYe Rf SecWRUal VSine; VVcR - VcaSXlR-cRUacRid).  

Figure 7. EWhmRid UegiRn in AmeiXUXV me-
laV (e - eWhmRid; f - fURnWal; n - naVal; Sm -
SUema[illaU\).  

laV fURm Pþinja RiYeU Whe nXmbeU Rf Whe bUanchiRVWegal 
Ua\V iV 9 (Fig. 10), VhRZing diffeUence Zhen cRmSaUed 
ZiWh A. nebXlRVXV deVcUibed b\ RRjR (2013) ZheUe WhiV 
nXmbeU ZaV 8 bUanchiRVWegal Ua\V in 16 Rf 17 e[amined 
VSecimen, Zhile 9 bUanchiRVWegal Ua\V ZeUe deWecWed in 
Rnl\ Rne VSecimen.  

The deWailed anal\ViV Rf Whe VkeleWal feaWXUeV Rf Whe 
icWalXUid fiVh VSecieV fURm Pþinja RiYeU in cRmSaUiVRn ZiWh 
VamSleV fURm TikYeã ReVeUYRiU and Whe liWeUaWXUe daWa, 
UeYealed Whe SUeVence Rf A. melaV in R. MacedRnia. OVWe-
RlRgical RbVeUYaWiRnV and UeVXlWV baVed Rn Wheme VWURngl\ 
VXSSRUW Whe imSRUWance Rf RVWeRlRgical maUkeUV in ViWXa-
WiRn Zhen e[WeUnal mRUShRlRg\ iV nRW cRnclXViYe. The 
SUeVence Rf diffeUenW Vi]e claVVeV Rf A. melaV in Pþinja 
RiYeU SeUmiWV Whe VXSSRViWiRn WhaW Whe black bXllhead haV 

eVWabliVhed a Velf-VXVWaining SRSXlaWiRn in WhiV UiYeU. The 
RUigin and inWURdXcWiRn SaWhZa\ Rf Whe black bXllhead WR 
Whe Pþinja RiYeU UemainV XncleaU, bXW knRZing Whe facW 
WhaW miVidenWificaWiRn Rf A. melaV RccXUUed in man\ cRXn-
WUieV, iW iV UeaVRnable WR aVVXme WhaW Whe VSecieV mighW 
haYe been Zidel\ diVWUibXWed WhURXghRXW MacedRnia fRU a 
lRng SeUiRd. AV man\ VWXdieV in EXURSe VhRZed WhaW diV-
WUibXWiRn Rf A. melaV in Whe ZaWeU bRdieV iV UelaWed WR fad-
ing Rf A. nebXlRVXV, iW iV neceVVaU\ WR XndeUWake XUgenW 
VXUYe\V WR aVceUWain Whe cXUUenW diVWUibXWiRn and Whe ecR-
lRgical imSacWV Rf WhiV inYaViYe VSecieV in MacedRnian 
ZaWeUV. The SUeVence Rf WhiV VSecieV in MacedRnian Za-
WeUV VhRXld be cRnVideUed in fXWXUe managemenW and 
cRnVeUYaWiRn VchemeV.  

 



Figure 9. SXVSenVRUiXm in AmeiXUXV melaV (aa ± angXlR-aUWicXlaU; ah - aWWachmenW cUeVW Rf addXcWRU 
h\RmandibXlaUiV mXVcle; d - denWal; dVSR ± dRUVal VXSUaSUeRSeUcle; enS - enWRSWeU\gRid; h - h\RmandibXlaU; 
hS - anWeUiRU SURceVV Rf h\RmandibXlaU; mSW -meWaSWeU\gRid; RS -RSeUcXlaU; SRS -SUeRSeUcXlaU; UaU - UeWURaU-
WicXlaU; T - TXadUaWe; YVSR ± YenWUal VXSUaSeURSUecle). 

Figure 10. H\Rid aUch Z iWh bUanchiRVWegal Ua\V in AmeiXUXV melaV (bU ± bUanchiRVWegal Ua\V; cha - 
anWeUiRU ceUaWRh\al; chS ± SRVWeUiRU ceUaWRh\al; hh - h\SRh\al; Xh ± XURh\al).  

FiUVW UecRUd Rf Whe Black BXllhead AmeiXUXV melaV (PiVceV, IcWalXUidae) in Whe ReSXblic Rf MacedRnia  
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