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Figure 2. Natrix natrix from List/Sylt, Germany. (A) adult individual, 13 May 2020, photo by MARGoT BoHM; (B, C) recently hatched
individuals, total length approximately 15-20 cm; (B) 30 September 2018, photo by Jan Borr; (C) 6 October 2020, photo by Tim
KRrEss; (D) roadkill, June 2020, photo by TATYANA ROMANOVA.
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Table 1. Records of Natrix natrix on Sylt, in chronological order for vouchered records and sightings. Geographic coordinates of Kei-
tum and List only indicate the villages, as the exact collection sites are unknown (BOHME & GRELL 2013). T First documented records
for Sylt (dead specimens; BOHME & GRELL 2013), * originally reported as from Keitum (BOHME & GRELL 2013), however, the snake
was collected at List (R. KLOCKENHOFF pers. comm.), ** first record of a life grass snake, + records from social media. Abbreviations:
AWT - Alfred-Wegener Institut, Wattenmeerstation Sylt, MTD D - Museum of Zoology (Museum fiir Tierkunde), Senckenberg

Correspondence

Dresden (Herpetological Collection), ZFMK - Zoologisches Forschungsmuseum Alexander Koenig, Bonn.

Date n  Voucher Age/size Locality Coordinates

2007F 1 ZFMK 93780 Subadult Keitum 54°53°24”N, 8°22°24”E
2007F 1 ZMFK 93781 Adult List* 55°01’12”N, 8°25’40”E
2/09/2013 1 ZMFK 95280 Juvenile Keitum 54°53°24”N, 8°22°24”E
30/09/2018** 2 Photo Juvenile List, Alte Dorfstrafle 55°01’16”N, 8°26’00”E
07/04/2020 1+ Photo Adult List, near Mévenbergdeich 55°01’29”N, 8°25°49”FE
12/04/2020 1+ Photo Adult List, Alte Dorfstraf3e 55°01’14”N, 8°25°53”E
13/05/2020 1+ Photo Adult List, near Mévenbergdeich ~ 55°01°24”N, 8°25’56”E
19/05/2020 1+ Photo Adult List, Am Briink’ 55°01’22”N, 8°25°41”E
31/05/2020 1  Photo Juvenile List, Am Loo’ 55°01°26”N, 8°25’10”E
2/06/2020 1 MTD D 49957 Subadult List, Movengrund 55°00°38”N, 8°24’56”E
17/06/2020 1+ Photo Subadult List, south of ferry terminal ~ 55°00’56”N, 8°26’12”E
23/06/2020 1+ Photo Adult Westerland, town hall square 54°54’33”N, 8°18’24”E
04/07/2020 1+ Photo Adult List, west of “Am Briink” 55°01’27”N, 8°25°43”E
08/07/2020 1+ Photo/video Adult List, ‘Landwehrdeich’ 55°01’21”N, 8°25’°30”E
21/09/2020 1 MTD D 49958 Juvenile List, Am Loo’ 55°01’26”N, 8°25’12”E
06/10/2020 Photo Juvenile, 15-17 cm  List, AWI 55°01’16”N, 8°26’15”E
Sightings

2006 1 - ? List ?

2011 1 - Adult Wenningstedt-Braderup ?

18/07/2011 1 - Adult List, Frischwassertal 55°00’41”N, 8°25’28”E
05/07/2012 1 - Adult Wennigstedt-Braderup 54°55’58”N, 8°21'27”E
04/06/2019 1 - Juvenile, ~17 cm List, Am Buttgraben’ 55°01’26”N, 8°25°22”E
07/2019 1+ - Adult List, near Movenbergdeich ~ 55°01'29”N, 8°25’49”E
05/2020 1+ - Adult (roadkill) List, ‘Alte Dorfstrafle 55°01’14”N, 8°26’00”E
01/09/2020 1+ - Subadult, 30-40 cm  List, near ‘Alte Dorfstrale’ 55°01’19”N, 8°25°55”E

22/09/2020 1
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List, near AWI
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Figure 3. Graphic presentation showing genotypic identity of the studied 25 grass snakes. The mitochondrial lineage of each sample is
shown below the STRUCTURE diagram for microsatellite data. Colours correspond to haplotypes of mtDNA lineage 3 (yellow) and
mtDNA lineage 4 (red) of Natrix natrix. In the STRUCTURE diagram (top), an individual is represented by a vertical segment that
reflects its ancestry (yellow = N. n. natrix; red = N. n. vulgaris). Asterisks highlight admixed snakes from Sylt (Germany). Numbers

*

indicate individuals described in BOHME & GRELL (2013): 1 = ZFMK 93780, 2 = ZFMK 93781.
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Table 2. Natrix natrix samples used in the present study. The hybrid threshold for microsatellites (determined in HYBRIDLAB 1.0)
was both for N. n. natrix and N. n. vulgaris 93%. The vertical sequence in this table matches the horizontal sequence of samples in
Figure 3. * Haplotype newly identified in the present study. Abbreviations: MTD D - Museum of Zoology, Senckenberg Dresden
(Herpetological Collection), MTD T - Museum of Zoology, Senckenberg Dresden (Tissue Collection), NHMW - Naturhistorisches
Museum Wien, ZFEMK - Zoologisches Forschungsmuseum Alexander Koenig, Bonn, ZMH - Zoologisches Museum Hamburg.

mtDNA data  Microsatellite data
Voucher Locality Clade It\;II)\;lA: cytb ng,lg?; BENOMIC peference
ZFMK 93780 Germany: Schleswig-Holstein: Sylt, Keitum r30 13 This study
ZFMK 95280 Germany: Schleswig-Holstein: Sylt, Keitum r3g* 13 This study
ZFMK 93781 Germany: Schleswig-Holstein: Sylt, List 3 yl yl admixed This study
MTD D 49957 Germany: Schleswig-Holstein: Sylt, List 3 yl  y20 admixed This study
MTD D 49958 Germany: Schleswig-Holstein: Sylt, List 3 yl yl admixed This study
MTD T 9652 Denmark: Funen: NNW Svendborg 3 yl yl  N. n. natrix KINDLER et al. (2013)
MTD T 9913 Denmark: Jutland: SE Gammel Rye 3 yl  y38 N. n. natrix KINDLER et al. (2013)
ZMH R09204 Denmark: Zealand: Fredensborg 3 y20 - N n natrix KINDLER et al. (2017)
MTD T 14070 Germany: Schleswig-Holstein: Daldorf: 3 yl  y20 N. n. natrix KINDLER et al. (2017)
Kiebitzholmer Moor
ZFMK 85184 Germany: Schleswig-Holstein: Kiel- 3 yl  y20 N. n. natrix KINDLER et al. (2013)
Elmschenhagen
ZMH R09338 Germany: Schleswig-Holstein: Langenhorst 3 yl  y19 N. n. natrix KINDLER et al. (2017)
MTD T 13936 Germany: Schleswig-Holstein: Liibeck: 3 yl  y20 N. n. natrix KINDLER et al. (2017)
Schellbruch
MTD T 10920 Sweden: Oland: Halltorps Hage 3 y36 yl7 N.n. natrix KINDLER et al. (2014)
MTD T 11579 Sweden: Sodermanland: near Nykoping 3 yl  y17 N. n. natrix KINDLER et al. (2014)
MTD T 14860 Sweden: Vistergotland: Vegby 3 yl yl  N. n. natrix KINDLER et al. (2017)
NHMW 39266 (2) Austria: Burgenland: Apetlon r3 rl8 KINDLER et al. (2017)

MTD T 12066 Austria: Lake Neusiedl: Jois
NHMW 40084 (1) Austria: Lower Austria: Stopfenreuth
NHMW 36405 (1) Austria: Upper Austria: St. Ulrich bei Steyr

MTD T 14562 Austria: Vienna

ZFMK 61029 Hungary: Gy6r

MTD T 12759 Hungary: near Tokaj
MTD T 12761 Hungary: near Tokaj
MTD T 12765 Hungary: near Tokaj
MTD T 12777 Hungary: near Tokaj

r4 - KINDLER et al. (2017)
r3 r3 KINDLER et al. (2017)
r3 r21 KINDLER et al. (2017)
r3 r10 KINDLER et al. (2017)
r3 r10 KINDLER et al. (2013)
r3 r3 KINDLER et al. (2017)
r27 r3 KINDLER et al. (2017)
r3 r3 KINDLER et al. (2017)
r3 r4 KINDLER et al. (2017)

land, and Austria (Anonymus 2020, HOLMs 2020). The
Netherlands can be ruled out as source region because
there occurs another species of grass snake, N. helvetica
(Lacepede, 1789). However, many of the other regions lie
within the hybrid zone of N. n. natrix and N. n. vulgaris
that can reach a width of approximately 700 km (KINDLER
et al. 2017). Pure populations of N. n. vulgaris are current-
ly only known from southern Central Europe, including
Hungary and Austria (KINDLER et al. 2017, SCHULTZE et al.
2019, FRITZ & SCHMIDTLER 2020).

In any case, our results provide unambiguous evidence
for the introduction and naturalization of grass snakes on
Sylt from founder individuals some of which, at least, orig-
inated far away. This highlights that grass snakes can easily
disperse across long distances as “stowaways” and are well
suited for establishing new populations. This finding poses
considerable challenges for nature conservation that aims

to maintain native pure populations wherever grass snakes
are naturally distributed.
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