
325324 -*55&3"563"�4&31&/5*6.������ +""3("/(�70-6.&����/6..&3�/0��-*55&3"563"�4&31&/5*6.������� ������� �+""3("/(�70-6.&����/6..&3�/0��

'JHuuS 1 / GJHuSF 1. Terrarium voor adderringslangen, afmetingen 280x70x70 cm (lxbxh). Links in het terrarium ligt een 
adderringslang / Terrarium for viperine snakes, dimensions 280x70x70 cm (lxwxh). To the left of the terrarium is a viperine 
snake. Foto/Photo Paul Storm.

'JHuuS 2 / 'JHuSF 2. Klein deel van het terrarium voor adderringslangen (zie figuur 1). Op de foto zijn vijf slangen te zien, drie op 
het land, twee in het water / Small part of the terrarium for viperine snakes (see figure 1). The photo shows five snakes, three 
on land, two in the water. 
Foto/Photo Paul Storm.
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1BVM�4UPSN
XXX�XBUFSTMBOHFO�OM�

Inleiding
4JOET�JL�SPOE�EF�FFVXXJTTFMJOH�CFHPO�NFU�IFU�
WFS[PSHFO� WBO� TMBOHFO� LPO� KF� XBU� &VSPQFTF�
XBUFSTMBOHFO� CFUSFGU� JO� /FEFSMBOE� UXFF� WFS�
TDIJMMFOEF� TPPSUFO� UFHFOLPNFO� JO� EF� IPCCZ��
BEEFSSJOHTMBOHFO� 	Natrix maura
� FO� EPCCFM�
TUFFOTMBOHFO�	Natrix tessellata
��+BSFOMBOH�LPO�
KF�JO�/FEFSMBOE�BMMFFO�NBBS�ESPNFO�GBOUBTFSFO�
PG�MF[FO�PWFS�IFU�WFS[PSHFO�WBO�SJOHTMBOHFO�JO�
IFU� UFSSBSJVN� BBOHF[JFO� EF� XFU� IFU� IPVEFO�
WBO� EF[F� &VSPQFTF� XBUFSTMBOHFO� WFSCPPE��
.BBS�EF�BGHFMPQFO�KBSFO�IFCCFO�FS�UXFF�PQWBM�
MFOEF� WFSBOEFSJOHFO� QMBBUT� HFWPOEFO�� 7BOBG�
����� JT�IFU� JO�/FEFSMBOE�OBNFMJKL� UPFHFTUBBO�
PN� JOIFFNTF� am�bieën FO� SFQUJFMFO� [PBMT�
SJOHTMBOHFO�UF�WFS[PSHFO�JO�IFU�UFSSBSJVN�NJUT�
IFU� PN� EJFSFO� HBBU� EJF� MFHBBM� [JKO� HFLXFFLU��
/BBTU�EF[F�WFSBOEFSJOH�JO�XFUHFWJOH�JT�FS�PPL�
TQSBLF� WBO� FFO� UBYPOPNJTDIF� XJK[JHJOH�� %F�
PPSTQSPOLFMJKLF� SJOHTMBOH� XPSEU� UFHFOXPPS�
EJH�WFSEFFME� JO�ESJF� WFSTDIJMMFOEF�TPPSUFO��EF�
*CFSJTDIF� SJOHTMBOH� 	Natrix astreptophora
� EF�
HFWMFLUF�SJOHTMBOH�	Natrix helvetica
�FO�EF�SJOH�
TMBOH�	Natrix natrix
�	,JOEMFS�et al������
��Natrix 
megalocephala� 	0SMPW� �� 5VOJZFW� ������ ����
�
XPSEU�PQ�HSPOE�WBO�NPSGPMPHJTDI�FO�NPMFDV�
MBJS� POEFS[PFL� OJFU� BMT� FFO� HFMEJHF� TPPSU� CF�
TDIPVXE�NBBS�BMT�Natrix natrix�	+BOE[JL�������
,JOEMFS�et al.�����������
��

%JU� CFUFLFOU� EBU� FS� NPNFOUFFM� WJKG� WFSTDIJM�
MFOEF�TPPSUFO�XBUFSTMBOHFO�	GBNJMJF�/BUSJDJEBF
�
XPSEFO�POEFSTDIFJEFO�JO�&VSPQB��7PPS�[PWFS�JL�
IFC�LVOOFO�OBHBBO�PQ�CFVS[FO�FO�JOUFSOFU�[JKO�

1BVM�4UPSN�
XXX�XBUFSTMBOHFO�OM�

Introduction
4JODF�*�TUBSUFE�UBLJOH�DBSF�PG�TOBLFT�BU�UIF�UVSO�
PG�UIF�DFOUVSZ�UIFSF�XFSF�UXP�EJGGFSFOU�TQFDJFT�
PG�&VSPQFBO�XBUFS�TOBLFT�JO�UIF�IPCCZ�JO�UIF�
/FUIFSMBOET�� WJQFSJOF� TOBLFT� (Natrix maura)�
BOE� EJDF� TOBLFT� (Natrix tessellata)�� 'PS� ZFBST�
ZPV�DPVME�POMZ�ESFBN�GBOUBTJ[F�PS�SFBE�BCPVU�
UBLJOH�DBSF�PG�HSBTT�TOBLFT�JO�UIF�UFSSBSJVN�JO�
UIF� /FUIFSMBOET� BT� UIF� MBX� GPSCBEF� LFFQJOH�
UIFTF�&VSPQFBO�XBUFS�TOBLFT��#VU�UXP�OPUBCMF�
DIBOHFT�IBWF�UBLFO�QMBDF�JO�SFDFOU�ZFBST��"T�
PG������JU�JT�BMMPXFE�JO�UIF�/FUIFSMBOET�UP�UBLF�
DBSF� PG� OBUJWF� BNQIJCJBOT� BOE� SFQUJMFT� TVDI�
BT� HSBTT� TOBLFT� JO� UIF� UFSSBSJVN� QSPWJEFE�
UIBU� UIFTF�BSF� BOJNBMT� UIBU� IBWF�CFFO� MFHBMMZ�
CSFE�� *O�BEEJUJPO� UP� UIJT�DIBOHF� JO� MFHJTMBUJPO�
UIFSF� JT�BMTP�B� UBYPOPNJD�DIBOHF��5IF�OBUJWF�
HSBTT�TOBLF�JT�OPX�EJWJEFE�JOUP�UISFF�EJGGFSFOU�
TQFDJFT��UIF�*CFSJBO�HSBTT�TOBLF�(Natrix astrep-
tophora)� UIF� CBSSFE� HSBTT� TOBLF� (Natrix hel-
vetica)�BOE�UIF�HSBTT�TOBLF�(Natrix natrix)�	,JO�
EMFS�et al.,�����
��Natrix megalocephala� 	0SMPW�
��5VOJZFW�����������
�JT�OPU�DPOTJEFSFE�B�WBMJE�
TQFDJFT�PO�UIF�CBTJT�PG�NPSQIPMPHJDBM�BOE�NP�
MFDVMBS�SFTFBSDI�CVU�BT�/BUSJY�OBUSJY�	+BOE[JL�
������,JOEMFS�et al.,�����������
�

5IJT�NFBOT�UIBU�UIFSF�BSF�DVSSFOUMZ��ve EJGGFS�
FOU�TQFDJFT�PG�XBUFS�TOBLFT�	GBNJMZ�/BUSJDJEBF
�
JO�&VSPQF��"T�GBS�BT�*�IBWF�CFFO�BCMF�UP�DIFDL�
PO� GBJST� BOE� UIF� JOUFSOFU� BMM� �ve TQFDJFT� BSF�
LFQU� CZ� UFSSBSJVN� LFFQFST�� 5IFTF� �ve UZQFT�
DBO�CF� EJWJEFE� JOUP� UXP�HSPVQT�� UXP� TQFDJFT�
UIBU� NBJOMZ� GFFE� PO� �sh: UIF� WJQFSJOF� TOBLF�
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BMMF�WJKG�EF�TPPSUFO�JO�IBOEFO�WBO�UFSSBSJVNIPV�
EFST��%F[F�WJKG�TPPSUFO�[JKO�JO�UXFF�HSPFQFO�UF�
WFSEFMFO��UXFF�TPPSUFO�EJF�[JDI�WPPSBM�WPFEFO�
NFU� WJTTFO��EF�BEEFSSJOHTMBOH�FO�EF�EPCCFM�
TUFFOTMBOH��ESJF�TPPSUFO�EJF�[JDI�WBBL�WPFEFO�
NFU�am�bieën: EF�*CFSJTDIF�SJOHTMBOH�EF�HF�
WMFLUF�SJOHTMBOH�FO�EF�SJOHTMBOH�	4UPSN�����
��
%JU� POEFSTDIFJE� JT� HPFE� PN� JO� HFEBDIUFO� UF�
IPVEFO�CJK�EF�WFS[PSHJOH�WBO�EF[F�EJFSFO�JO�IFU�
UFSSBSJVN��%F�MBBUTUF�EFDFOOJB�[JKO�UIFPSFUJTDI�
HF[JFO� EF� AWJTFUFST�� EVT� MBOHFS� BBOXF[JH� HF�
XFFTU�JO�EF�/FEFSMBOETF�UFSSBSJB�EBO�EF�‘am��
CJF�FUFST���.JKO�FSWBSJOHFO�NFU�AWJTFUFST��JO�IFU�
UFSSBSJVN�[JKO�EBO�PPL�FFO�TUVL�SVJNFS�EBO�NFU�
‘am�bie-eters’. 0PL�EJU�JT�HPFE�PN�JO�HFEBDI�
UFO�UF�IPVEFO�CJK�IFU�MF[FO�WBO�EJU�BSUJLFM��

BOE� UIF� EJDF� 4OBLF�� UISFF� TQFDJFT� UIBU� PGUFO�
GFFE�PO�BNQIJCJBOT�� UIF� *CFSJBO�HSBTT�TOBLF�
UIF� CBSSFE� HSBTT� TOBLF� BOE� UIF� HSBTT� TOBLF�
	4UPSN�����
��5IJT�EJTUJODUJPO�JT�HPPE�UP�LFFQ�
JO�NJOE�XIFO�DBSJOH� GPS� UIFTF� BOJNBMT� JO� UIF�
UFSSBSJVN��*O�UIFPSZ�UIF�‘�sh FBUFST��IBWF�CFFO�
QSFTFOU� MPOHFS� JO� %VUDI� UFSSBSJVNT� UIBO� UIF�
ABNQIJCJBO�FBUFST�� JO� SFDFOU�EFDBEFT��.Z�FY�
QFSJFODFT�XJUI�‘�sh FBUFST��JO�UIF�UFSSBSJVN�BSF�
UIFSFGPSF�B�MPU�XJEFS�UIBO�XJUI�ABNQIJCJBO�FBU�
FST���5IJT�JT�BOPUIFS�HPPE�UIJOH�UP�LFFQ�JO�NJOE�
XIJMF�SFBEJOH�UIJT�BSUJDMF�

Terrarium
.BKPS�BEWBOUBHFT�PG�DBSJOH�GPS�&VSPQFBO�XB�
UFS� TOBLFT� BSF� UIF�PGUFO�HPPE� WJTJCJMJUZ� JO� UIF�

ERVARINGEN MET EUROPESE WATERSLANGEN

'JHuuS � � 'JHuSF 3. Zo verschillend en toch van dezelfde moeder. Beide slangen zijn geboren in 2009 en laten naast 
kleurverschil eveneens duidelijk seksueel dimorfisme zien; links de kleinere man met twee dorsolaterale lengtestrepen.
So different and yet from the same mother. Both snakes were born in 2009 and, in addition to colour difference, also clearly 
show sexual dimorphism; left the shorter male with two dorsolateral longitudinal stripes. 
Foto/Photo Paul Storm, 2014.
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Terrarium
(SPUF� WPPSEFMFO�WBO�EF�WFS[PSHJOH�WBO�&VSP�
QFTF�XBUFSTMBOHFO� [JKO� EF� WBBL� HPFEF� [JDIU�
CBBSIFJE�JO�IFU�UFSSBSJVN�IFU�SFMBUJFG�HF[JFO�MF�
WFOEJHF�EBHBDUJFWF�HFESBH�FO�IFU�GFJU�EBU�[F�JO�
HSPFQFO�UF�IPVEFO�[JKO��%JU�[JKO�[VMLF�HVOTUJHF�
BTQFDUFO�WBO�IFU�WFS[PSHFO�WBO�EF[F�SFQUJFMFO�
EBU� JL�PQ�FFO�HFHFWFO�PHFOCMJL�IFC�CFTMPUFO�
FFO�HSPPU�UFSSBSJVN�JO�UF�SJDIUFO�NFU�FFO�LMFJOF�
CFXPOFS� NFU� FFO� PQWBMMFOE� QSFUUJH� HFESBH��
EF� BEEFSSJOHTMBOH� 	'JH�� �� �� �
�� )FU� UFSSBSJVN�
IFFGU�EF�WPMHFOEF�BGNFUJOHFO�����Y��Y���DN�
	MFOHUF�Y�CSFFEUF�Y�IPPHUF
�NFU�EBBSJO�FFO�XB�
UFSCBL�WBO����Y��Y���DN�	MYCYI
��*O�IFU�XBUFS�
HFEFFMUF�JT�FFO�LMFJOF�binnen�lter BBOXF[JH�EJF�
IFU�XBUFSPQQFSWMBL�JO�CFXFHJOH�IPVEU�[PEBU�FS�
NFFS�[VVSTUPG�JO�IFU�XBUFS�LPNU�FO�WJTTFO�IJFSJO�
LVOOFO�MFWFO��)FU� JT�XFSLFMJKL�FFO�GBOUBTUJTDI�
HF[JDIU� BEEFSSJOHTMBOHFO� JO� IFU�XBUFS� UF� [JFO�
[XFNNFO� FO� KBHFO� FO� BMMFSMFJ� BOEFSF� HFESB�
HJOHFO� WBO�EF[F�EJFSFO� JO�EJU� SVJN�PQHF[FUUF�

UFSSBSJVN�UIF�SFMBUJWFMZ�MJWFMZ�EJVSOBM�CFIBWJPVS�
BOE�UIF� GBDU� UIBU� UIFZ�DBO�CF�LFQU� JO�HSPVQT��
5IFTF�BSF�TVDI�bene�cial BTQFDUT�PG�DBSJOH�GPS�
UIFTF�SFQUJMFT�UIBU�BU�TPNF�QPJOU� *�EFDJEFE�UP�
TFU�VQ�B�MBSHF�UFSSBSJVN�XJUI�B�TNBMM�JOIBCJUBOU�
XJUI�B� SFNBSLBCMZ�QMFBTBOU�CFIBWJPVS�� UIF�WJ�
QFSJOF�TOBLF�	'JH�������
��5IF�UFSSBSJVN�IBT�UIF�
GPMMPXJOH�EJNFOTJPOT�����Y��Y���DN�	MFOHUI�Y�
XJEUI�Y�IFJHIU
�XJUI�B�XBUFS�CPXM�PG����Y��Y���
DN�	MYXYI
�JO�JU��5IFSF�JT�B�TNBMM�JOUFSOBM��lter JO�
UIF�XBUFS�TFDUJPO�UIBU�LFFQT�UIF�XBUFS�TVSGBDF�
NPWJOH�TP�UIBU�NPSF�PYZHFO�FOUFST�UIF�XBUFS�
BOE��sh DBO�MJWF�JO�JU��*U�JT�USVMZ�B�GBOUBTUJD�TJHIU�
UP�TFF�WJQFSJOF�TOBLFT�TXJNNJOH�BOE�IVOUJOH�
JO� UIF�XBUFS�BOE�UP�PCTFSWF�BMM�LJOET�PG�PUIFS�
CFIBWJPVS� PG� UIFTF� BOJNBMT� JO� UIJT� TQBDJPVT�
UFSSBSJVN��5P�FOTVSF�PQUJNBM�WFOUJMBUJPO�JO�UIJT�
UFSSBSJVN� UIF� UPQ� BOE� UIF� UXP� TJEFT� DPOTJTU�
FOUJSFMZ�PG�QFSGPSBUFE�BMVNJOVN��5IFSF�BSF�GPVS�
MJHIU�TQPUT� UXP�PG�XIJDI�VTVBMMZ�BMTP�QSPWJEF�
IFBU��5IF�OVNCFS�PG�TOBLFT�TP�GBS�IBT�WBSJFE�

'JHuuS � � 'JHuSF 4. Contrastrijke ringslang met twee dorsolaterale lengtestrepen, Natrix natrix persa. / Grass snake rich in 
contrast with two dorsolateral longitudinal stripes, Natrix natrix persa. 
Foto/Photo Paul Storm.
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UFSSBSJVN�UF�PCTFSWFSFO��0N�WFOUJMBUJF�JO�EJU�UFS�
SBSJVN�[P�HPFE�NPHFMJKL�UF�MBUFO�QMBBUTWJOEFO�
CFTUBBO� EF� CPWFOLBOU� FO� EF� UXFF� [JKLBOUFO�
WPMMFEJH�VJU�HFQFSGPSFFSE�BMVNJOJVN��&S�[JKO�WJFS�
MJDIUTQPUT�XBBSWBO�FS�NFFTUBM� UXFF�PPL�WPPS�
XBSNUF�[PSHFO��)FU�BBOUBM�TMBOHFO�WBSJFFSU�UPU�
OV�UPF�UVTTFO�EF�ESJF�FO�[FWFO�XBBSCJK�WJKG�IFU�
JEFBMF�BBOUBM�MJKLU�UF�[JKO��UXFF�WSPVXFO�FO�ESJF�
NBOOFO��5F�WFFM�TMBOHFO�HFFGU�NFU�OBNF�JO�EF�
XBUFSCBL�FFO�POOBUVVSMJKL�HFWPFM��

7PMXBTTFO�&VSPQFTF�XBUFSTMBOHFO�LVOOFO�PPL�
WFS[PSHE� XPSEFO� JO� LMFJOFSF� UFSSBSJB� WBO� [P�O�
��Y��Y���PG����Y��Y���DN�	MYCYI
�BGIBOLFMJKL�
WBO�EF�HSPPUUF�WBO�EF�EJFSFO��7FFM�LMFJOFS�JT�BG�
UF�SBEFO�BBOHF[JFO�KF�WPMEPFOEF�SVJNUF�OPEJH�
IFCU� WPPS� FFO� SVJNF�XBUFSCBL� FO� IFU� DSFÌSFO�
WBO�FFO� UFNQFSBUVVSHSBEJÌOU�WPPS�EF[F� MFWFO�
EJHF�TMBOHFO��%JF�HSPUF�XBUFSCBL� JT�NFU�OBNF�
OPEJH�CJK�BEEFSSJOHTMBOHFO�FO�EPCCFMTUFFOTMBO�
HFO��%F[F� UXFF� TPPSUFO� [JKO� PPL� HPFE� UF� WFS�
[PSHFO� JO� FFO� BRVBUFSSBSJVN�� .JKO� FSWBSJOHFO�
MJKLFO�FSPQ�UF�XJK[FO�EBU�.JMPT�SJOHTMBOHFO�	Na-
trix natrix schweizeri
� WFFM�NJOEFS� HFCSVJL�NB�
LFO�WBO�EF�XBUFSCBL�FO�EF[F� JT�WFSIPVEJOHT�
HFXJKT�EBO�PPL�OJFU�[P�HSPPU��%F�XBUFSCBL�LBO�
KF�WBO�TDIVJMQMBBUTFO�WPPS[JFO�EPPS�NJEEFM�WBO�
	QMBTUJD
�QMBOUFO�IPVU�LVSLTDIPST�PG�EFMFO�WBO�
CMPFNQPUUFO�[PEBU�EF�TMBOHFO�OFU�[PBMT�JO�EF�
OBUVVS�POEFS�EFLLJOH�LVOOFO�KBHFO�

"MT�CPEFNCFEFLLJOH�IFC�JL�UPU�OV�UPF�IPVUTOJQ�
QFST�FO�QPUHSPOE�HFCSVJLU��%F[F�LVO�KF�WFSWPM�
HFOT�CFEFLLFO�NFU�CMBEFSFO�PG�TUFFOUKFT�WPPS�
FFO�OBUVVSMJKLFSF�VJUTUSBMJOH��0NEBU�JL�EF�EJFSFO�
ESPPH� IPVE� IFCCFO� [JDI� UPU� PQ� IFEFO� HFFO�
IVJEQSPCMFNFO� WPPSHFEBBO� FO� IFU� WFSWFMMFO�
JT� UPU�OV� UPF�[POEFS�QSPCMFNFO�WFSMPQFO��%PPS�
NJEEFM�WBO�TUFOFO�TUVLLFO�IPVU�TDIPST�EFMFO�
WBO� CMPFNQPUUFO� FO� QMBTUJD� QMBOUFO�XPSEFO� FS�
TDIVJMQMBBUTFO�HFDSFÌFSE�XBBS�EF�TMBOHFO�POEFS�
FO�UVTTFO�LVOOFO�MJHHFO��7FMEFSWBSJOH�MFFSU�EBU�
XBUFSTMBOHFO�[JDI[FMG�EPPSHBBOT�JO�[P�LMFJO�NP�
HFMJKLF�TDIVJMQMBBUTFO�PQIPVEFO��JO�IFU�UFSSBSJVN�
LBO�KF�IJFS�QSPCFSFO�SFLFOJOH�NFF�UF�IPVEFO�

*O� WFSCBOE� NFU� UIFSNPSFHVMBUJF� JT� FFO� UFN�
QFSBUVVSHSBEJÌOU� JO� IFU� UFSSBSJVN� CFMBOHSJKL��

CFUXFFO�UISFF�BOE�TFWFO�XJUI��ve BQQFBSJOH�
UP�CF�UIF�JEFBM�OVNCFS��UXP�GFNBMFT�BOE�UISFF�
NBMFT�� 5PP� NBOZ� TOBLFT� HJWFT� BO� VOOBUVSBM�
GFFMJOH�FTQFDJBMMZ�JO�UIF�XBUFS�QBSU�

"EVMU� &VSPQFBO� XBUFS� TOBLFT� DBO� BMTP� CF�
DBSFE�GPS�JO�TNBMMFS�UFSSBSJVNT�BCPVU���Y��Y���
PS� ���Y��Y��� DN� 	MYXYI
� EFQFOEJOH� PO� UIF�
TJ[F�PG�UIF�BOJNBMT��.VDI�TNBMMFS�JT�JOBEWJTBCMF�
BT�ZPV�XJMM�OFFE�FOPVHI�TQBDF�GPS�B�TQBDJPVT�
XBUFS�QBSU�BOE�DSFBUF�B� UFNQFSBUVSF�HSBEJFOU�
GPS�UIFTF�MJWFMZ�TOBLFT��5IJT�MBSHF�XBUFS�CPXM�JT�
QBSUJDVMBSMZ�OFDFTTBSZ�GPS�WJQFSJOF�TOBLFT�BOE�
EJDF�TOBLFT��5IFTF�UXP�TQFDJFT�BSF�BMTP�FBTZ�
UP� DBSF� GPS� JO� BO� BRVB�UFSSBSJVN�� .Z� FYQFSJ�
FODFT�TFFN�UP�JOEJDBUF�UIBU�.JMPT�HSBTT�TOBLFT�
(Natrix natrix schweizeri)�NBLF�NVDI� MFTT�VTF�
PG� UIF�XBUFS� CPXM� BOE� JU� JT� UIFSFGPSF� OPU� UIBU�
MBSHF��:PV�DBO�QSPWJEF�UIF�XBUFS�CPXM�XJUI�IJE�
JOH�QMBDFT�MJLF�	QMBTUJD
�QMBOUT�XPPE�DPSL�CBSL�
PS�QBSUT�PG��ower QPUT�TP�UIBU�UIF�TOBLFT�DBO�
IVOU�VOEFS�DPWFS�KVTU�MJLF�JO�OBUVSF�

"T� B� HSPVOE� DPWFS� *� IBWF� VTFE� XPPE� DIJQT�
BOE�QPUUJOH�TPJM�TP�GBS��:PV�DBO�UIFO�DPWFS�UIJT�
XJUI�MFBWFT�PS�TUPOFT�GPS�B�NPSF�OBUVSBM�MPPL��
#FDBVTF�*�LFFQ�UIF�BOJNBMT�ESZ�OP�TLJO�QSPC�
MFNT� IBWF� PDDVSSFE� TP� GBS� BOE� NPMUJOH� IBT�
HPOF�TNPPUIMZ��)JEJOH�QMBDFT�BSF�DSFBUFE�XJUI�
TUPOFT� QJFDFT�PG�XPPE� CBSL� QBSUT� PG��ow�
FS� QPUT� BOE�QMBTUJD� QMBOUT�XIFSF� UIF� TOBLFT�
DBO� MJF�VOEFS�BOE�CFUXFFO��'JFME�FYQFSJFODF�
TIPXT�UIBU�XBUFS�TOBLFT�VTVBMMZ�LFFQ�UIFN�
TFMWFT� JO� IJEJOH� QMBDFT� UIBU� BSF� BT� TNBMM� BT�
QPTTJCMF�� JO�UIF�UFSSBSJVN�ZPV�DBO�USZ�UP�UBLF�
UIJT�JOUP�BDDPVOU�

"�UFNQFSBUVSF�HSBEJFOU�JO�UIF�UFSSBSJVN�JT�JN�
QPSUBOU� JO� DPOOFDUJPO�XJUI� UIFSNPSFHVMBUJPO��
5P�BDIJFWF�UIJT�B�QMBDF�JT�DSFBUFE�XIFSF�UIF�
TOBLFT�DBO�XBSN�UIFNTFMWFT�XJUI�B�UFNQFSB�
UVSF�BCPVU����UP������$��%FQFOEJOH�PO�UIF�TJU�
VBUJPO� JODBOEFTDFOU� BOE�IBMPHFO� MBNQT�BSF�
VTFE� GPS� UIJT�XJUI�XBUUBHFT�WBSZJOH�CFUXFFO�
���BOE����XBUUT��5IF�CBTJD�UFNQFSBUVSF�WBS�
JFT� EFQFOEJOH� PO� UIF� TFBTPO� CFUXFFO� ���
BOE���� ��$�XJUI�B�QSFGFSFODF� GPS�BSPVOE����
UP������$�JO�UIF�XBSN�QFSJPE�TP�UIBU�UIF�BOJ�
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'JHuuS � � 'JHuSF 5. In het groene hart van Nederland, het verspreidingsgebied van de gevlekte ringslang (Natrix helvetica), 
komen dieren voor met twee dorsolaterale lengtestrepen. Het ziet ernaar uit dat in het verleden exotische ringslangen buiten in 
Nederland zijn losgelaten / In the green heart of the Netherlands, the distribution area of the barred grass snake (Natrix helve-
tica), animals with two dorsolateral longitudinal stripes occur. It seems that exotic grass snakes were released outside in the 
Netherlands in the past. 
Foto/Photo Paul Storm.

0N�EJU� UF�CFSFJLFO�XPSEU�FFO�QMFL�HFDSFÌFSE�
XBBS�EF�TMBOHFO�[JDI�PQ�LVOOFO�XBSNFO�JO�EF�
CVVSU�WBO�[P�O���� UPU����$��)JFSWPPS�XPSEFO�
BGIBOLFMJKL�WBO�EF�TJUVBUJF�HMPFJMBNQFO�FO�IB�
MPHFFOMBNQFO�HFCSVJLU�NFU�XBUUBHFT�WBSJÌSFOE�
UVTTFO�EF����FO����XBUU��%F�CBTJTUFNQFSBUVVS�
WBSJFFSU�BGIBOLFMJKL�WBO�IFU�TFJ[PFO�UVTTFO�EF�
��� FO� ���$�XBBSCJK� JO� EF�XBSNF�QFSJPEF� EF�
WPPSLFVS�VJUHBBU�OBBS�[P�O����UPU����$�[PEBU�
EF� EJFSFO� IVO� WPPSLFVSTUFNQFSBUVVS� [FMG� [P�
HPFE�NPHFMJKL�LVOOFO�LJF[FO��

Kleurvariaties 
(FLXFFLUF�LMFVSWBSJÌUFJUFO�CFO�JL�OPH�OJFU�UF�
HFOHFLPNFO�CJK�&VSPQFTF�XBUFSTMBOHFO��%BU�JT�

NBMT�DBO�DIPPTF� UIFJS�QSFGFSSFE� UFNQFSBUVSF�
BT�CFTU�BT�QPTTJCMF�

Colour variations
*�IBWF�OPU�ZFU�FODPVOUFSFE�CSFE�DPMPVS�WBSJFUJFT�
JO�&VSPQFBO�XBUFS�TOBLFT��5IJT�JT�OPU�TVSQSJT�
JOH�BT�UIFTF�TOBLFT�BSF�LFQU�BOE�CSFE�SFMBUJWF�
MZ�MJUUMF��5IJT�NBLFT�UIF�DIBODF�PG��nding NV�
UBUJPOT�TNBMM��5IJT�EPFT�OPU�BMUFS�UIF�GBDU�UIBU�
QBSU�PG�UIF�DPMPVS�WBSJBUJPO�UIBU�PDDVST�JO�OBUVSF�
DBO�CF�GPVOE�JO�UIF�UFSSBSJVNT��5IFSF�JT�WBSJB�
UJPO�OPU�POMZ�CFUXFFO�TQFDJFT�BOE�TVCTQFDJFT�
CVU� BMTP�XJUIJO�QPQVMBUJPOT�� 5IJT� DBO�QSPWJEF�
B�WJWJE�QJDUVSF�JO�UIF�UFSSBSJVN��*U� JT�BO�BUUSBD�
UJWF�TJHIU�UP�TFF�B�HSPVQ�PG�WJQFSJOF�TOBLFT�XJUI�
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'JHuuS � � 'JHuSF 6. Melanistische naast een gebruikelijk getekende dobbelsteenslang / Melanistic next to a normally patterned 
dice snake. Foto/Photo Paul Storm.

'JHuuS � � 'JHuSF 7. Bij Milos-ringslangen komt melanisme voor / Melanism occurs in Milos grass snakes. 
Foto/Photo Paul Storm.
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OJFU�[P�WSFFNE�BBOHF[JFO�EF[F�TMBOHFO�SFMBUJFG�
HF[JFO�XFJOJH�XPSEFO�HFIPVEFO�FO�HFLXFFLU��
)JFSEPPS�JT�EF�LBOT�PQ�IFU�BBOUSFGGFO�WBO�NV�
UBUJFT� LMFJO�� %JU� OFFNU� OJFU� XFH� EBU� FFO� EFFM�
WBO�EF�LMFVSWBSJBUJF�EJF�JO�EF�OBUVVS�WPPSLPNU�
JO�EF�UFSSBSJB�JT�UFSVH�UF�WJOEFO��&S�JT�OJFU�BMMFFO�
WBSJBUJF�UVTTFO�TPPSUFO�FO�POEFSTPPSUFO�NBBS�
PPL�CJOOFO�QPQVMBUJFT��%JU� MBBUTUF�LBO�FFO�MF�
WFOEJH�CFFME�PQMFWFSFO�JO�IFU�UFSSBSJVN��)FU�JT�
FFO�BUUSBDUJFG�HF[JDIU�PN�FFO�HSPFQ�BEEFSSJOH�
TMBOHFO�NFU�IVO�[JH[BHUFLFOJOH�WFSTDIJMMFOEF�
HSPOELMFVSFO�FO�EFFMT�HFTUSFFQUF�EJFSFO�EPPS�
FMLBBS�IFFO�UF�[JFO�LSVJQFO�PG�MFHFSHSPFOF�FO�
[XBSUF�EPCCFMTUFFOTMBOHFO�HF[BNFOMJKL�POEFS�
EF�MBNQ�UF�[JFO�MJHHFO�

4MBOHFO�NFU�UXFF�EPSTPMBUFSBMF�MFOHUFTUSFQFO�
	ACJMJOFBUB��WPSN
�[JKO�CFLFOE�CJK�UXFF�TPPSUFO��
EF� BEEFSSJOHTMBOH� 	'JH�� �
� FO� FFO� POEFSTPPSU�
WBO� EF� SJOHTMBOH� 	Natrix natrix persa� 'JH�� �
��
#FJEF�TPPSUFO�LPNFO�WPPS�JO�EF�IPCCZ��*O�IFU�
BSUJLFM�A%F�BEEFSSJOHTMBOH�	Natrix maura
� JO�EF�
OBUVVS�FO� JO�IFU� UFSSBSJVN�� 	4UPSN�����
� JT�FS�
PWFS�IFU�WPPSLPNFO�WBO�HFTUSFFQUF�BEEFSSJOH�
TMBOHFO�CVJUFO�JO�'SBOLSJKL�XBU�CFUSFGU�NJKO�FJ�
HFO�XBBSOFNJOHFO�FFO�GPVU�HFTMPQFO��IFU�NPFU�
OJFU�[JKO�IFU�A[VJEXFTUFO��NBBS�IFU�A[VJEFO��WBO�
'SBOLSJKL��&S�[JKO�UXFF�GPUP�T�HFQVCMJDFFSE�WBO�
EPCCFMTUFFOTMBOHFO�NFU�FFO�OFJHJOH�UPU�MFOH�
UFTUSFQFO� 	.FCFSU� ����
��.BBS� WPPS� [PWFS� UF�
CFPPSEFMFO�WBMU�PQ�EF[F� GPUP�T�[JKO�[F�OJFU� UF�
WFSHFMJKLFO�NFU�EF�EVJEFMJKLF�MFOHUFTUSFQFO�EJF�
XF�UFHFO�LVOOFO�LPNFO�CJK�EF�BEEFSSJOHTMBOH�
FO�EF�SJOHTMBOH�	'JH�������
�

*O� IFU� HSPFOF� IBSU� WBO�/FEFSMBOE� EVT� JO� IFU�
WFSTQSFJEJOHTHFCJFE� WBO� EF� HFWMFLUF� SJOH�
TMBOH� 	Natrix helvetica
� LPNFO� EJFSFO� WPPS�
NFU� UXFF�EPSTPMBUFSBMF� MFOHUFTUSFQFO� 	'JH���
��
5PDI�LBO�EJU�OJFU�XPSEFO�HF[JFO�BMT�FFO� JOEJ�
DBUJF� EBU� EF[F� MFOHUFTUSFQFO� PPL� WPPSLPNFO�
CJK�HFWMFLUF�SJOHTMBOHFO��8BU�JT�IFU�HFWBM �(F�
OFUJTDI�POEFS[PFL�XJKTU�VJU�EBU�IFU�WPPSLPNFO�
WBO�UXFF�JO�/FEFSMBOE�BBOHFUSPGGFO�Natrix na-
trix�NU%/"�DMBEFT� OJFU� LBO�XPSEFO� WFSLMBBSE�
EPPS� OBUVVSMJKLF� QSPDFTTFO�� AUIF� BQQFBSBODF�
PG�CPUI�TUSJQFE�BOE�VOTUSJQFE�TOBLFT�JO�UIPTF�
QPQVMBUJPOT�QPTTFTTJOH�OBUJWF�BOE�OPO�OBUJWF�

UIFJS� [JH[BH� QBUUFSO� EJGGFSFOU� HSPVOE� DPMPVST�
BOE�QBSUMZ�TUSJQFE�BOJNBMT�DSBXMJOH�UPHFUIFS�PS�
UP�TFF�BSNZ�HSFFO�BOE�CMBDL�EJDF�TOBLFT�MZJOH�
UPHFUIFS�VOEFS�UIF�MBNQ�

4OBLFT�XJUI�UXP�EPSTPMBUFSBM�MPOHJUVEJOBM�TUSJQFT�
	ACJMJOFBUB��TIBQF
�BSF�LOPXO�JO�UXP�TQFDJFT��UIF�
WJQFSJOF�TOBLF�	'JH���
�BOE�B�TVCTQFDJFT�PG�UIF�
HSBTT� TOBLF� (Natrix natrix persa� 'JH�� �
�� #PUI�
UZQFT�DBO�CF�GPVOE�JO�UIF�IPCCZ��*O�UIF�BSUJDMF�
A5IF�WJQFSJOF�TOBLF�(Natrix maura)�JO�OBUVSF�BOE�
JO�UIF�UFSSBSJVN��	4UPSN�����
�UIFSF�JT�BO�FSSPS�
BCPVU� UIF� PDDVSSFODF� PG� WJQFSJOF� TOBLFT� XJUI�
UXP�TUSJQFT�PVUTJEF�JO�'SBODF�SFHBSEJOH�NZ�PXO�
PCTFSWBUJPOT�� JU� TIPVME�OPU�CF� UIF� ATPVUIXFTU��
CVU�UIF�ATPVUI��PG�'SBODF��5XP�QIPUPT�IBWF�CFFO�
QVCMJTIFE� PG� EJDF� TOBLFT� XJUI� B� UFOEFODZ� UP�
MPOHJUVEJOBM�TUSJQFT�	.FCFSU�����
��#VU�BT�GBS�BT�
DBO�CF�KVEHFE�PO�UIFTF�QIPUPT�UIFZ�DBOOPU�CF�
DPNQBSFE�XJUI�UIF�DMFBS�MPOHJUVEJOBM�TUSJQFT�UIBU�
XF�DBO�FODPVOUFS�JO�UIF�WJQFSJOF�TOBLF�BOE�UIF�
HSBTT�TOBLF�	'JH�������
�

*O� UIF� TP�DBMMFE� HSFFO� IFBSU� PG� UIF� /FUIFS�
MBOET�TP�JO�UIF�EJTUSJCVUJPO�BSFB�PG�UIF�CBSSFE�
HSBTT� TOBLF� (Natrix helvetica)� BOJNBMT� XJUI�
UXP�EPSTPMBUFSBM�MPOHJUVEJOBM�TUSJQFT�PDDVS�	'JH��
�
�� )PXFWFS� UIJT� DBOOPU� CF� TFFO� BT� BO� JOEJ�
DBUJPO� UIBU� UIFTF� MPOHJUVEJOBM�TUSJQFT�BMTP�PD�
DVS�JO�CBSSFE�HSBTT�TOBLFT��8IBU�JT�UIF�DBTF �
(FOFUJD�SFTFBSDI�JOEJDBUFT�UIBU�UIF�PDDVSSFODF�
PG�UXP�Natrix natrix�NU%/"�DMBEFT�GPVOE�JO�UIF�
/FUIFSMBOET� DBOOPU� CF� FYQMBJOFE� CZ� OBUVSBM�
QSPDFTTFT�� AUIF� BQQFBSBODF� PG� CPUI� TUSJQFE�
BOE� VOTUSJQFE� TOBLFT� JO� UIPTF� QPQVMBUJPOT�
QPTTFTTJOH�OBUJWF�BOE�OPO�OBUJWF�NU%/"�IBQ�
MPUZQFT�TVHHFTUT�IZCSJEJ[BUJPO�PDDVST�CFUXFFO�
OBUJWF� BOE� OPO�OBUJWF�Natrix� JOEJWJEVBMT� A	7BO�
3JFNTEJKL�et al.,������QBHF���
��*O�PUIFS�XPSET�
JU�BQQFBST�UIBU�FYPUJD�HSBTT�TOBLFT�XIJDI�BSF�
OPX�classi�ed BT�CFMPOHJOH�UP�B�EJGGFSFOU�TQF�
DJFT�(Natrix natrix)�IBWF�CFFO�SFMFBTFE�PVUTJEF�
JO�UIF�/FUIFSMBOET�BOE�NJYFE�XJUI� MPDBMMZ�PD�
DVSSJOH�TOBLFT�(Natrix helvetica)�PWFS�UJNF�

#MBDL� 	NFMBOJTUJD
� QBUUFSOMFTT� 	DPODPMPS
� BOE�
AZFMMPXJTI�� 	WBS�� Glavescens
� BOJNBMT� BSF� DPMPVS�
WBSJBUJPOT� LOPXO� JO� EJDF� TOBLFT�� #MBDL� EJDF�
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TOBLFT�IBWF�FNFSHFE�BU�POF�QPJOU�JO�UIF�IPC�
CZ� 	'JH�� 6
�� 5IJT� QIFOPNFOPO� JT� BMTP� LOPXO�
JO�PUIFS�&VSPQFBO�XBUFS� TOBLF�TQFDJFT� TVDI�
BT� UIF� *CFSJBO�HSBTT�TOBLF� 	4UPSN�����
�BOE�
UIF�HSBTT�TOBLF� 	'JH���
��"DDPSEJOH�UP�.FCFSU�
	����
� QBUUFSOMFTT� EJDF� TOBLFT� 	'JH�� �
� MJLF�
NFMBOJTUJD� BOJNBMT� DBO� CF� MPDBMMZ� BCTFOU� UP�
WFSZ�BCVOEBOU��#PM�	����
�SFQPSUT�B�DPNQMFUFMZ�
VOTQPUUFE�TQFDJNFO�BNPOH�DBQUJWF�CSFE�BOJ�
NBMT�BU�BO�FOUIVTJBTU��5IF�DPMPVS�WBSJBUJPO�fla-
vescens�JT�B�XIJUJTI�UP�ZFMMPXJTI�DPMPVS�LOPXO�
GSPN� EJDF� TOBLFT� GSPN� $SPBUJB� 	+FMJć� �� -FMP�
����
��*�IBWF�DPNF�BDSPTT�UIJT�POF�BU�B�GBJS�

Length
&VSPQFBO�XBUFS�TOBLFT�BSF�OPU�CJH��#Z�&VSP�
QFBO�TUBOEBSET�UIFZ�BSF�OPU�QBSUJDVMBSMZ�TNBMM�
CVU� TFFO� XPSMEXJEF� BOE� XJUIJO� UIF� UFSSBSJVN�
IPCCZ�XJUI�HJBOUT�TVDI�BT�SFUJDVMBUFE�QZUIPOT�
UIFZ� BSF� XJUIPVU� B� EPVCU� BNPOH� UIF� TNBMMFS�
TQFDJFT��*O�BMM�TQFDJFT�UIF�GFNBMFT�DMFBSMZ�HSPX�
TPNFXIBU� MBSHFS� UIBO� UIF�NBMFT� 	'JH�� �
�� 5IF�
TNBMMFTU�NFNCFS�PG�UIF�&VSPQFBO�GBNJMZ�JT�UIF�
WJQFSJOF�TOBLF��#BTFE�PO�PXO�NFBTVSFNFOUT�
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NU%/"� IBQMPUZQFT� TVHHFTUT� IZCSJEJTBUJPO� PD�
DVST� CFUXFFO� OBUJWF� BOE� OPO�OBUJWF�Natrix� JO�
EJWJEVBMT�� 	7BO� 3JFNTEJKL� et al�� ����� QBHJOB�
��
��.FU�BOEFSF�XPPSEFO��IFU�[JFU�FSOBBS�VJU�EBU�
FYPUJTDIF� SJOHTMBOHFO� EJF� UFHFOXPPSEJH� UPU�
FFO� BOEFSF� TPPSU�XPSEFO� HFSFLFOE� 	Natrix na-
trix
�CVJUFO�JO�/FEFSMBOE�[JKO�MPTHFMBUFO�FO�[JDI�
JO� EF� MPPQ� WBO� EF� UJKE� IFCCFO� WFSNFOHE� NFU�
MPLBBM�WPPSLPNFOEF�TMBOHFO�	Natrix helvetica
��

;XBSUF� 	NFMBOJTUJTDIF
� QBUSPPOMP[F� 	DPODPMPS
�
FO� AHFFMBDIUJHF�� 	WBS�� flavescens
� EJFSFO� [JKO�
LMFVSWBSJBUJFT� EJF� CFLFOE� [JKO� CJK� EPCCFMTUFFO�
TMBOHFO�� ;XBSUF� EPCCFMTUFFOTMBOHFO� [JKO� PQ�
FFO�HFHFWFO�PHFOCMJL�PQHFEPLFO� JO�EF�IPCCZ�
	'JH�� 6
�� )FU� WFSTDIJKOTFM� JT� PPL� CFLFOE� CJK� BO�
EFSF� &VSPQFTF� XBUFSTMBOHTPPSUFO� [PBMT� EF�
*CFSJTDIF� SJOHTMBOH� 	4UPSN� ����
� FO� EF� SJOH�
TMBOH� 	'JH�� �
�� 7PMHFOT� .FCFSU� 	����
� LVOOFO�
QBUSPPOMP[F� EPCCFMTUFFOTMBOHFO� 	'JH�� �
� OFU�
[PBMT� NFMBOJTUJTDIF� EJFSFO� MPLBBM� BGXF[JH� [JKO�
UPU� [FFS� PWFSWMPFEJH� BBOXF[JH� [JKO�� #PM� 	����
�
NBBLU� NFMEJOH� WBO� FFO� WPMMFEJH� POHFWMFLU�
FYFNQMBBS� UVTTFO�OBLXFFLEJFSFO�CJK� FFO� MJFG�

'JHVVS�����'JHVSF����1BUSPPOMP[F�EPCCFMTUFFOTMBOH���1BUUFSOMFTT�EJDF�TOBLF��
'PUP�1IPUP�1FUFS�$BSBUJ��
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IFCCFS��#JK�EF�LMFVSWBSJBUJF�flavescens�HBBU�IFU�
PN� FFO� XJUBDIUJHF� UPU� HFFMBDIUJHF� LMFVS� CF�
LFOE�WBO�EPCCFMTUFFOTMBOHFO�VJU�,SPBUJÌ�	+FMJć�
��-FMP�����
��%F[F�CFO�JL�XFM�FFOT�UFHFOHFLP�
NFO�PQ�FFO�CFVST��

Lengte 
&VSPQFTF� XBUFSTMBOHFO� [JKO� OJFU� HSPPU�� /BBS�
&VSPQFTF� NBBUTUBWFO� HFSFLFOE� [JKO� [F� OJFU�
CJK[POEFS� LMFJO� NBBS� XFSFMEXJKE� HF[JFO� FO�
CJOOFO� EF� UFSSBSJVN� IPCCZ�NFU� SFV[FO� [PBMT�
OFUQZUIPOT� CFIPSFO� [F� [POEFS� UXJKGFM� UPU� EF�
LMFJOFSF� TPPSUFO�� %F� WSPVXFO� XPSEFO� CJK� BMMF�
TPPSUFO� EVJEFMJKL� XBU� HSPUFS� EBO� EF� NBOOFO�
	'JH���
��)FU�LMFJOTUF�MJE�WBO�EF�&VSPQFTF�GBNJMJF�
JT�EF�BEEFSSJOHTMBOH��(FCBTFFSE�PQ�FJHFO�NF�

JO�OBUVSF�BOE� UFSSBSJVN�FYQFSJFODFT� UIF� UZQJ�
DBM�UPUBM�MFOHUI�GPS�BO�PVUHSPXO�GFNBMF�WJQFSJOF�
TOBLF�JT�CFUXFFO�6��BOE����DN��5ZQJDBM�UPUBM�
MFOHUI� GPS� HSPXO�NBMF� WJQFSJOF� TOBLFT� JT� CF�
UXFFO����BOE�6��DN��5IF�BCPWF�MFOHUIT�BSF�B�
SPVHI�JOEJDBUJPO� JOEJWJEVBM�BOJNBMT�NBZ�EFWJ�
BUF�GSPN�UIJT��'PS�FYBNQMF�UIF�MPOHFTU�WJQFSJOF�
TOBLF�GFNBMF�*�NFBTVSFE�XBT����DN�MPOH�	'JH��
�
 BOE�UIF�MPOHFTU�NBMF�6��DN�

5IF� SFMBUJWFMZ� TMJNNFS� EJDF� TOBLF� JT� PO� BWFS�
BHF� MPOHFS� UIBO� UIF� WJQFSJOF� TOBLF�� "� EJDF�
TOBLF� GFNBMF� UIBU� *� IBE� GPS� UFO� ZFBST� IBE� B�
UPUBM� MFOHUI� PG� ��� DN�XIFO� MBTU�NFBTVSFE� JO�
'FCSVBSZ�������4IF�XBT�QSPCBCMZ�UXFMWF�ZFBST�
PME��#VU�GFNBMF�EJDF�TOBLFT�FBTJMZ�SFBDI�B�UPUBM�

EXPERIENCES WITH EUROPEAN WATER SNAKES

Figuur 9 / Figure 9. De langste adderringslang die ik heb gemeten was 81 cm. lang. Een fraaie forse vrouw met een ‘adder-
achtige’ uitstraling / The longest viperine snake I have measured was 81 cm. long. A beautiful, sturdy female with a ‘viper-like’ 
appearance. Foto/Photo Paul Storm.
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UJOHFO�JO�EF�OBUVVS�FO�UFSSBSJVNFSWBSJOHFO�MJHU�
EF�UZQJTDIF�UPUBMF�MFOHUF�WPPS�FFO�VJUHFHSPFJEF�
WSPVXFMJKLF�BEEFSSJOHTMBOH�UVTTFO�EF�6��FO����
DN� 5ZQJTDIF� UPUBMF� MFOHUF� WPPS� VJUHFHSPFJEF
NBOOFMJKLF�BEEFSSJOHTMBOHFO�MJHU�UVTTFO�EF���
FO�6��DN��#JK�CPWFOTUBBOEF� MFOHUFT�HBBU�IFU
PN�FFO�HSPWF�JOEJDBUJF�JOEJWJEVFMF�EJFSFO�LVO�
OFO�IJFSWBO�BGXJKLFO��;P�XBT�EF�MBOHTUF�BEEFS�
SJOHTMBOH�WSPVX�EJF�JL�IFC�HFNFUFO����DN�MBOH
	'JH���
�FO�EF�MBOHTUF�NBO�6��DN�

%F�SFMBUJFG�TMBOLFSF�EPCCFMTUFFOTMBOH�XPSEU�HF�
NJEEFME� HF[JFO� MBOHFS� EBO�EF� BEEFSSJOHTMBOH��
&FO�EPCCFMTUFFOTMBOH�WSPVX�EJF�JL�UJFO�KBBS�MBOH�
IFC�WFS[PSHE�IBE�CJK�EF�MBBUTUF�NFUJOH�JO�GFCSV�
BSJ������FFO�UPUBMF� MFOHUF�WBO����DN��;F�XBT�
XBBSTDIJKOMJKL�UXBBMG�KBBS�PVE��.BBS�WSPVXFMJKLF�
EPCCFMTUFFOTMBOHFO� CFSFJLFO� HFNBLLFMJKL� FFO�
UPUBMF�MFOHUF�WBO�NFFS�EBO�EF����DN�	#PM�����
��
&S� [JKO� FDIUFS� WSPVXFMJKLF� EPCCFMTUFFOTMBOHFO�
BBOHFUSPGGFO�EJF�MFOHUFT�IFCCFO�CFSFJLU�UVTTFO�
EF�����FO�����DN�	$BSMTTPO�et al��������"KUJć�et 
al�� ����
��0PL� SJOHTMBOHFO�XPSEFO�HFNJEEFME�
HF[JFO� MBOHFS�EBO�BEEFSSJOHTMBOHFO��;P�CFSFJ�

MFOHUI�PG�NPSF� UIBO����DN� 	#PM�����
��)PX�
FWFS� GFNBMF�EJDF�TOBLFT�IBWF�CFFO� GPVOE� UP�
IBWF� SFBDIFE� MFOHUIT� CFUXFFO� ���� BOE� ����
DN� 	$BSMTTPO� et al.,� ������ "KUJć et al.,� ����
��
(SBTT�TOBLFT�BSF�BMTP�PO�BWFSBHF�MPOHFS�UIBO�
WJQFSJOF�TOBLFT��#BSSFE�HSBTT�TOBLF� GFNBMFT�
GPS�FYBNQMF�VTVBMMZ� SFBDI�B� MFOHUI�PG����� UP�
���� DN�� MBSHFS� TQFDJNFOT� EP� PDDVS� CVU� BSF�
QSPCBCMZ�SBSF�	$SFFNFST���7BO�%FMGU�����
�

Food
%FQFOEJOH� PO� UIF� TQFDJFT� &VSPQFBO� XBUFS�
TOBLFT�DBO�CF�GFE�MJWF�PS�EFBE��sh, BNQIJC�
JBOT� 	GPS� FYBNQMF� TNBMM� BYPMPUMT
� NJDF� BOE�
XPSNT� 	'JH����
��%JDF�TOBLFT�BSF�TQFDJBMJ[FE�
�sh IVOUFST�BOE�UIFSFGPSF�NBJOMZ�HFU��sh. 7J�
QFSJOF� TOBLFT� TFFN� UP� IBWF� B� CSPBEFS� EJFU�
UIBO� UIF� QSFWJPVT� �sh IVOUFST� BOE� JO� BE�
EJUJPO� UP��sh, BMTP� HFU�XPSNT� B� GFX� UJNFT� B�
ZFBS�� (SBTT� TOBLFT� BSF� VTVBMMZ� ABNQIJCJBO�
FBUFST�� CVU� GPSUVOBUFMZ� .JMPT� HSBTT� TOBLFT�
FBTJMZ� BDDFQU� B� WBSJFE�EJFU� PG��sh BOE�NJDF��
"EVMU�TOBLFT�BSF�PGUFO�GFE�PODF�B�XFFL�PS�UXP�
XFFLT�CVU�JG�DJSDVNTUBODFT�SFRVJSF�JU�GPS�FY�

Figuur 10 / Figure 10. Dobbelsteenslang en muskietenvisjes in het watergedeelte van een aquaterrarium. Deze van 
oorsprong Noord-Amerikaanse subtropische visjes kom je buiten regelmatig tegen in het biotoop van adderringslangen en 
dobbelsteenslangen / Dice snake and mosquito fish in the water part of an aqua terrarium. These originally North American 
subtropical fish are regularly encountered outside in the biotope of viperine snakes and dice snakes. 
Foto/Photo Paul Storm.
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LFO�HFWMFLUF�SJOHTMBOHWSPVXFO�JO�EF�SFHFM�FFO�
MFOHUF�WBO�����UPU�����DN��HSPUFSF�FYFNQMBSFO�
LPNFO�WPPS�NBBS� [JKO�XBBSTDIJKOMJKL� [FME[BBN�
	$SFFNFST���7BO�%FMGU�����
��

Voedsel
"GIBOLFMJKL� WBO� EF� TPPSU� LVOOFO� &VSPQFTF�
XBUFSTMBOHFO�HFWPFSE�XPSEFO�NFU�MFWFOEF�PG�
EPEF� WJTTFO� am�bieën 	CJKWPPSCFFME� LMFJOFSF�
BYPMPUMT
�NVJ[FO�FO�XPSNFO�	'JH����
��%PCCFM�
TUFFOTMBOHFO�[JKO�HFTQFDJBMJTFFSEF�WJTKBHFST�FO�
LSJKHFO� EBO� PPL� WPPSBM� WJT�� "EEFSSJOHTMBOHFO�
MJKLFO�XBU�IFU�EJFFU�CFUSFGU�XBU�CSFEFS�JOHFTUFME�
EBO�EF�WPPSHBBOEF�WJTKBHFST�FO�LSJKHFO�OBBTU�
WJT�PPL�FFO�BBOUBM�LFSFO�QFS�KBBS�XPSNFO��3JOH�
TMBOHFO� [JKO� EPPSHBBOT� ‘am�bie-eters’, NBBS�
HFMVLLJH�BDDFQUFSFO�.JMPT�SJOHTMBOHFO�HFNBL�
LFMJKL�FFO�BGXJTTFMFOE�EJFFU�WBO�WJTTFO�FO�NVJ�
[FO��7PMXBTTFO�TMBOHFO�XPSEFO�WBBL�FFOT� JO�
EF�XFFL�PG�UXFF�XFLFO�HFWPFSE�NBBS�BMT�EF�

BNQMF�JO�HSPXJOH�ZPVOH�TOBLFT�UIJT�GSFRVFO�
DZ�NBZ�CF�IJHIFS��)PMJEBZT�BSF�OPU�B�QSPCMFN�
BMTP�&VSPQFBO�XBUFS� TOBLFT�DBO�FBTJMZ�HP�B�
MJUUMF�MPOHFS�XJUIPVU�GPPE�

'SP[FO� �sh TVDI� BT� TNFMU� JT� PGUFO� BWBJMBCMF�
BU� BRVBSJVN� TUPSFT� BT� TNBMM� �sh BCPVU� 6����
DN�MPOH��'PS�TNBMMFS�TOBLFT�TNFMU� JT�FBTZ�UP�
DVU� JOUP�QJFDFT��4NFMU� VOMJLF�PUIFS��sh TQF�
DJFT� JT�TPNFUJNFT�EJG�cult UP�BDDFQU�BT�GPPE�
BU��rst. 5IJT��sh JT�RVJUF�EJGGFSFOU�XJUI� JUT�DV�
DVNCFS�TNFMM��&YQFSJFODF�TIPXT�UIBU�TPPOFS�
PS� MBUFS� UIFZ�BMTP�BDDFQU� UIJT��sh TQFDJFT�BT�
GPPE�� *U� NBZ� CF� NPSF� EJG�cult GPS� &VSPQFBO�
XBUFS�TOBLFT�UP�BDDFQU�EFBE�GPPE�JG�ZPV�HJWF�
UIFN�EFWJBUJOH�GPPE�UIBO�XIBU�UIFZ�BSF�VTFE�
UP�JO�OBUVSF�TVDI�BT�TNFMU��6OUJM�OPX�BMM�UISFF�
Natrix� TQFDJFT� XFSF� 	FWFOUVBMMZ
� QSFQBSFE� UP�
BDDFQU� EFBE� QSFZ� BT� GPPE�� 0OF� FYQMBOBUJPO�
DPVME�CF�UIBU�DBSSJPO�FBUJOH�JT�QSPCBCMZ�QBSU�PG�

Figuur 11 / Figure 11. Adderringslang man die een zonnebaars naar binnen werkt / Viperine snake male eating aO American 
sunfish. Foto/Photo Paul Storm.
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PNTUBOEJHIFEFO�EBBSPN�WSBHFO�CJKWPPSCFFME�
CJK� PQHSPFJFOEF� KPOHF� TMBOHFO� LBO� EF[F� GSF�
RVFOUJF�IPHFS�MJHHFO��7BLBOUJFT�[JKO�HFFO�QSP�
CMFFN� PPL� &VSPQFTF� XBUFSTMBOHFO� LVOOFO�
HFNBLLFMJKL�XBU�MBOHFS�[POEFS�WPFETFM�

%JFQWSJFTWJT�[PBMT�TQJFSJOH�JT�WBBL�WFSLSJKHCBBS�
CJK� BRVBSJVNXJOLFMT�BMT�LMFJOF�WJTKFT�WBO�[P�O�
6�Æ����DN�MBOH��7PPS�LMFJOFSF�TMBOHFO�JT�TQJF�
SJOH�HPFE�JO�TUVLKFT�UF�LOJQQFO��4QJFSJOH�XPSEU�
JO� UFHFOTUFMMJOH� UPU� BOEFSF� WJTTPPSUFO� JO� FFS�
TUF�JOTUBOUJF�OPH�XFMFFOT�MBTUJH�HFBDDFQUFFSE�
BMT�WPFETFM��-BBUTUHFOPFNEF�WJT�XJKLU�NFU�[�O�
LPNLPNNFSMVDIU� OPHBM� BG�� &SWBSJOH� MFFSU� EBU�
[F�WSPFH�PG�MBBU�PPL�EF[F�WJTTPPSU�BDDFQUFSFO�
BMT�WPFETFM��.PHFMJKL�HBBU�IFU�BDDFQUFSFO�WBO�
EPPE� WPFETFM� EPPS� &VSPQFTF� XBUFSTMBOHFO�
MBTUJHFS�XBOOFFS�KF�[F�BGXJKLFOE�WPFETFM�HFFGU�
EBO�IFUHFFO�[F�JO�EF�OBUVVS�HFXFOE�[JKO�[PBMT�
TQJFSJOH��"MMF�ESJF�EF�WFS[PSHEF�Natrix�TPPSUFO�
XBSFO�UPU�OV�UPF�	VJUFJOEFMJKL
�CFSFJE�PN�EPEF�
QSPPJEJFSFO�UF�BDDFQUFSFO�BMT�WPFETFM��&FO�WFS�
LMBSJOH� [PV� LVOOFO� [JKO� EBU� IFU� FUFO� WBO� BBT�
XBBSTDIJKOMJKL�FFO�POEFSEFFM�JT�WBO�IFU�OBUVVS�
MJKL� HFESBH� WBO� FFO� BBOUBM� &VSPQFTF� XBUFS�
TMBOHTPPSUFO�	"ZSFT�������4UPSN����6
��

A7JTFUFST�� [PBMT� BEEFSSJOHTMBOHFO� FO� EPCCFM�
TUFFOTMBOHFO�IFCCFO�JO�IFU�UFSSBSJVN�am�bieën,�
[PBMT�BYPMPUMT�HFHFUFO��8BOOFFS�JL�POUEPPJEF�
OBBLUF�NVJTKFT�UVTTFO�EF�WJTKFT�MFH�XPSEFO�[F�
PPL�[POEFS�QSPCMFNFO�HFBDDFQUFFSE�EPPS�FFO�
BBOUBM� BEEFSSJOHTMBOHFO� FO� EPCCFMTUFFOTMBO�
HFO�� "EEFSSJOHTMBOHFO� IFC� JL� [FMGT� XFM� FFOT�
LBUUFOWPFS�MBUFO�FUFO��+F�LBO�EJU�EPFO�EPPS�IFU�
JO�CFHJOTFM�UF�WFSNFOHFO�NFU�WPFETFM�EBU�[F�BM�
BDDFQUFSFO�[PBMT�XPSNFO�PG�TUVLKFT�WJT��8PS�
NFO�[JKO�FFO�QSJNB�BBOWVMMJOH�PQ�IFU�NFOV�WBO�
BEEFSSJOHTMBOHFO��+F�LBO�[F�[FMG�[PFLFO�LXF�
LFO�PG�LPQFO�JO�EF�IFOHFMTQPSU[BBL��;F�LVOOFO�
XPSEFO�HFCSVJLU� PN� UF�QSPCFSFO�XBU� MBTUJHFSF�
FUFST�[PBMT�OFU�VJU�IFU�FJ�HFLPNFO�TMBOHFO�BBO�
IFU�FUFO�UF�LSJKHFO��-FU�FS�XFM�PQ�XBOOFFS�KF�XPS�
NFO�JO�EF�IFOHFMTQPSU[BBL�LPPQU�EBU�KF�[PHF�
OBBNEF�ATQSJOHFST��LBO�LSJKHFO��&S� JT�FFO�LBOT�
EBU�EF[F�OJFU�XPSEFO�HFHFUFO�EPPS�EF�TMBOHFO��
6JUFSBBSE�LBO� KF�XPSNFO�PPL�[FMG� WBOHFO�BE�
EFSSJOHTMBOHFO�FUFO�EJF�HPFE��

UIF�OBUVSBM�CFIBWJPVS�PG�TPNF�&VSPQFBO�XBUFS�
TOBLF�TQFDJFT�	"ZSFT�������4UPSN����6
�

A'JTI�FBUFST��TVDI�BT�WJQFSJOF�TOBLFT�BOE�EJDF�
TOBLFT�IBWF�FBUFO�BNQIJCJBOT�TVDI�BT�BYP�
MPUMT�JO�UIF�UFSSBSJVN��8IFO�*�QVU�UIBXFE�OBLFE�
NJDF�BNPOH� UIF��sh, UIFZ�BSF�BMTP�BDDFQUFE�
XJUIPVU�BOZ�QSPCMFNT�CZ�B�OVNCFS�PG�WJQFSJOF�
TOBLFT�BOE�EJDF�TOBLFT��*�WF�FWFO�MFU�WJQFSJOF�
TOBLFT�FBU�DBU�GPPE��:PV�DBO�EP�UIJT�CZ�CBTJ�
DBMMZ�NJYJOH� JU�XJUI� GPPE�UIFZ�BMSFBEZ�BDDFQU�
TVDI�BT�XPSNT�PS�QJFDFT�PG��sh. 8PSNT�BSF�B�
HSFBU�BEEJUJPO�UP�UIF�WJQFSJOF�TOBLF�NFOV��:PV�
DBO�TFBSDI�CSFFE�PS�CVZ�UIFN�ZPVSTFMG�JO�UIF�
�shing UBDLMF� TIPQ�� 5IFZ�DBO�CF�VTFE� UP� USZ�
UP�HFU�NPSF�EJG�cult FBUFST� TVDI�BT�IBUDIFE�
TOBLFT�UP�FBU��#F�BXBSF�XIFO�ZPV�CVZ�XPSNT�
JO�UIF��shing UBDLMF�TIPQ�UIBU�ZPV�DBO�HFU�TP�
DBMMFE�ATQSJOHFST���5IFSF�JT�B�DIBODF�UIBU�UIFTF�
XJMM� OPU� CF� FBUFO� CZ� UIF� TOBLFT�� 0G� DPVSTF�
ZPV� DBO� BMTP� DBUDI�XPSNT� ZPVSTFMG� WJQFSJOF�
TOBLFT�FBU�UIFN�XFMM�

Natural hunting behaviour in the terrarium
"�CJH�BEWBOUBHF�PG� UBLJOH�DBSF�PG�&VSPQFBO�
XBUFS� TOBLFT� JT� UIF� GBDU� UIBU� ZPV� DBO� TFF�
UIFN� IVOUJOH� MJWF� QSFZ� TVDI� BT� �sh, XPSNT�
BOE� BNQIJCJBOT� 	BYPMPUMT
� XJUIPVU� UIF� SJTL�
PG� EBNBHJOH� UIF� TOBLFT� UIFNTFMWFT�� 'PPE�
BOJNBMT� GFE� UP� NBOZ� TOBLF� TQFDJFT� TVDI�
BT�NJDF�BOE�SBUT�JG�GFE�MJWF�DBO�EBNBHF�UIF�
TOBLFT��'FFEJOH�MJWF��sh TUJNVMBUFT�UIF�OBUV�
SBM� GPSBHJOH� CFIBWJPVS� PG� �sh IVOUFST� TVDI�
BT� WJQFSJOF� TOBLFT� BOE� EJDF� TOBLFT� XIJDI�
JT� B� QSFUUZ� TJHIU�� 5IF� MBSHFS� UIF�XBUFS� CPXM�
UIF�NPSF�FGGPSU� UIF� TOBLFT�IBWF� UP�NBLF� UP�
HFU�IPME�PG� B��sh. 5PP�TNBMM��sh XJMM� OPU�CF�
DBVHIU� DSFBUJOH� B� MJWFMZ� TJHIU� JO� UIF� XBUFS�
BSFB� 	'JH�� ��
�� 5IF� JNQSFTTJPO� TP� GBS� JT� UIBU�
.JMPT�HSBTT�TOBLFT�BSF�NVDI�NPSF�DMVNTZ�BU�
DBUDIJOH��sh; FWFO�JO�B�SFMBUJWFMZ�TNBMM�XBUFS�
CPXM�JU�TFFNT�EJG�cult GPS�UIFTF�TOBLFT�UP�HFU�
IPME�PG�B��sh. *O� UIJT� SFHBSE� JU� JT� JOUFSFTUJOH�
UP�OPUF�UIBU�SFTFBSDI�TIPXT�UIBU�VOEFSXBUFS�
HSBTT�TOBLFT�EP�OPU�BDDPNNPEBUF� UIF� MFOT�
PG� UIF� FZF� XIJMF� WJQFSJOF� TOBLFT� BOE� EJDF�
TOBLFT�DBO�BEFRVBUFMZ�GPDVT�JO�CPUI�BJS�BOE�
XBUFS�	4DIBFGGFM���.BUIJT�����
�
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Natuurlijk jachtgedrag in het terrarium 
(SPPU� WPPSEFFM� WBO� EF� WFS[PSHJOH� WBO� &VSP�
QFTF� XBUFSTMBOHFO� JT� IFU� GFJU� EBU� KF� [F� LVOU�
[JFO� KBHFO� PQ� MFWFOEF� QSPPJFO� [PBMT� WJTTFO�
XPSNFO�FO�am�bieën 	BYPMPUMT
�[POEFS�EBU�EF�
TMBOHFO�EBBSCJK�IFU�SJTJDP�MPQFO�[FMG�UF�CFTDIB�
EJHFO�� 7PFETFMEJFSFO� EJF� BBO� WFFM� TMBOHFO�
TPPSUFO�XPSEFO�HFWPFSE�[PBMT�NVJ[FO�FO�SBU�
UFO�LVOOFO�JOEJFO�[F�MFWFOE�XPSEFO�HFWPFSE�
EF�TMBOHFO�CFTDIBEJHFO��.FU�IFU�WPFSFO�WBO�
MFWFOEF�WJTTFO�TUJNVMFFS�KF�IFU�OBUVVSMJKLF�GPF�
SBHFFSHFESBH� WBO� WJTKBHFST� [PBMT� BEEFSSJOH�
TMBOHFO�FO�EPCCFMTUFFOTMBOHFO�IFUHFFO�FFO�
GSBBJ�HF[JDIU�JT��)PF�HSPUFS�EF�XBUFSCBL�JT�EFT�
UF�NFFS�NPFJUF� EF� TMBOHFO�NPFUFO�EPFO�PN�
FFO�WJT�UF�CFNBDIUJHFO��5F�LMFJOF�WJTKFT�XPSEFO�
OJFU�HFQBLU�IFUHFFO�FFO�MFWFOEJH�HF[JDIU�PQ�
MFWFSU�JO�IFU�XBUFSHFEFFMUF�	'JH����
��%F�JOESVL�
UPU�EVTWFS�JT�EBU�.JMPT�SJOHTMBOHFO�WFFM�POIBO�

5IF�BEWBOUBHF�PG�&VSPQFBO�XBUFS�TOBLFT� JT�
UIBU� UIFZ� DBO�CF� LFQU� JO� HSPVQT� 	'JH�� �
� BM�
UIPVHI� ZPV� NVTU� QBZ� BUUFOUJPO� XIFO� GFFE�
JOH�� 5IF� TOBLFT� DBO� QBSUJBMMZ� PS� DPNQMFUFMZ�
FBU� FBDI� PUIFS� EVSJOH� B� XJME� GFFEJOH� GFBTU�
	'JH�� ��
�� "T� SPVHI� BT� UIJT� NBZ� MPPL� JU� IBT�
OFWFS� CFFO� GBUBM� VOUJM� OPX�� 'PS� FYBNQMF� *�
TBX�UIBU�B�TNBMMFS�WJQFSJOF�TOBLF�XBT�DPN�
QMFUFMZ�TXBMMPXFE�CZ�B� MBSHFS�WJQFSJOF�TOBLF�
EVSJOH� GFFEJOH�� )JT� IFBE� XFOU� JO� �rst. #VU�
IF� UVSOFE� JO� UIF� JOUFTUJOBM� USBDU�PG� UIF� MBSHFS�
conspeci�c BOE�DBNF�PVU��rst XJUI�UIF�IFBE�
BHBJO��5IJT�IBT�BMTP�CFFO�PCTFSWFE�ZFBST�BHP�
JO� UIJT� TOBLF� TQFDJFT� CZ�)BJMFZ� 	����
�� 5IJT�
NBZ�FYQMBJO�XIZ�JO�BMM�UIFTF�ZFBST�B�WJQFSJOF�
TOBLF�IBT�OFWFS�CFFO�FBUFO�CZ�B�CSPUIFS�PS�
TJTUFS�� 5IJT� EPFT� OPU� BMUFS� UIF� GBDU� UIBU� JU� JT�
PCWJPVTMZ�HPPE�UP�SFNBJO�WJHJMBOU��*�IBWF�TFFO�
UXP� EJDF� TOBLFT� TUSVHHMJOH� XJUI� FBDI� PUIFS�

EXPERIENCES WITH EUROPEAN WATER SNAKES

Figuur 12 / Figure 12. Europese waterslangen, in dit geval dobbelsteenslangen, zijn goed samen te huisvesten, maar opletten 
bij het voeren is aan te raden / European water snakes, in this case dice snakes, can be housed together, but paying attention 
during feeding is recommended. Foto/Photo Paul Storm.
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EJHFS�[JKO�JO�IFU�WBOHFO�WBO�WJTTFO��[FMGT�JO�FFO�
SFMBUJFG�LMFJOF�XBUFSCBL�MJKLU�IFU�WPPS�EF[F�TMBO�
HFO�NPFJMJKL�PN�FFO�WJT�UF�CFNBDIUJHFO��*O�EJU�
WFSCBOE�JT�IFU�JOUFSFTTBOU�PN�PQ�UF�NFSLFO�EBU�
VJU�POEFS[PFL�CMJKLU�EBU�SJOHTMBOHFO�POEFSXBUFS�
EF�PPHMFOT�OJFU�BDDPNNPEFSFO�UFSXJKM�BEEFS�
SJOHTMBOHFO� FO� EPCCFMTUFFOTMBOHFO� JO� [PXFM�
MVDIU�BMT�XBUFS�BEFRVBBU�LVOOFO�TDIFSQTUFMMFO�
	4DIBFGGFM���.BUIJT�����
��

7PPSEFFM� WBO� &VSPQFTF� XBUFSTMBOHFO� JT� EBU�
[F�HPFE�JO�HSPFQFO�HFIPVEFO�LVOOFO�XPSEFO�
	'JH���
�BMIPFXFM�IFU�XFM�PQMFUUFO�CMJKGU�CJK�IFU�
WPFSFO��%F�TMBOHFO�LVOOFO�FMLBBS�OBNFMJKL�UJK�
EFOT�FFO�XJME�WSFFUGFTUJKO�HFEFFMUFMJKL�PG�DPN�
QMFFU�OBBS�CJOOFOXFSLFO�	'JH����
��)PF�SVJH�EJU�
FS�PPL�VJU�LBO�[JFO�IFU�IFFGU� UPU�OV� UPF�OPPJU�
FFO�GBUBMF�a�oop HFIBE��;P�IFC�JL�HF[JFO�EBU�
FFO� LMFJOFSF� BEEFSSJOHTMBOH� UJKEFOT� IFU� WPF�
SFO�DPNQMFFU�XFSE� JOHFTMJLU�EPPS�FFO�HSPUFSF�
BEEFSSJOHTMBOH�� ;JKO� LPQ� HJOH� BMT� FFSTUF� OBBS�
CJOOFO��.BBS�IJK�LFFSEF�[JDI�JO�IFU�EBSNLBOBBM�
WBO� EF� HSPUFSF� TPPSUHFOPPU� PN� FO� LXBN� FS�
NFU�EF�LPQ�BMT�FFSTUF�XFFS�VJUHFLSPQFO��%JU�JT�
PPL�KBSFO�HFMFEFO�XBBSHFOPNFO�CJK�EF[F�TMBO�
HFOTPPSU�EPPS�)BJMFZ�	����
��.PHFMJKL�JT�EJU�FFO�
WFSLMBSJOH�XBBSPN�FS� JO�BM�EJF� KBSFO�OPH�OPPJU�
FFO�BEEFSSJOHTMBOH�CJK�IFU�WPFSFO�JT�PQHFHFUFO�
EPPS�FFO�CSPFS�PG�[VT��/FFNU�OJFU�XFH�EBU�IFU�
VJUFSBBSE�HPFE� JT�PN�XBBL[BBN� UF�CMJKWFO�� *L�
IFC� XFM� FFOT� UXFF� EPCCFMTUFFOTMBOHFO� [JFO�
XPSTUFMFO�NFU�FMLBBS�FO�EBU�XFSE�FFO�CMPFEFSJ�
HF�BBOHFMFHFOIFJE��&ÊO�WBO�EF�EJFSFO�CMPFEEF�
IFWJH�BBO�[�O�LPQ�FO�JL�EBDIU�IFU�EJFS�UF�WFSMJF�
[FO�IFUHFFO�HFMVLLJH�OJFU�JT�HFCFVSE�
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