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Abstract. KRECSAK et al. (2024) recently restricted the type locality of Vipera ammodytes ammodytes (LINNAEUS, 1758) to
Belgrad Forest (Belgrad Ormani), Belgrad village, Istanbul Metropolitan Municipality, Tiirkiye. This meant that the name
of the nominotypical subspecies must be applied to populations formerly known as V. a. montandoni BOULENGER, 1904
that inhabit southern Albania, northern Greece, most of Bulgaria (except the northwestern part), eastern Romania, the
Republic of North Macedonia, and the southernmost part of Serbia. As a consequence, the name V. a. illyrica (LAURENTI,
1768) is valid for the Nose-horned Viper populations from Italy, Austria, Slovenia, Croatia, Bosnia and Herzegovina, Mon-
tenegro, northern Albania, Serbia (except the southernmost part), as well as the northwestern part of Bulgaria. In this
paper we evaluate the history of V. a. illyrica, assess the status of type material, provide a complete list of synonyms and
chresonyms, and designate as the neotype the specimen NHMW 25274:6 collected at Trieste, Friuli Venezia Giulia region,
NE Italy.
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Introduction

In a recent publication KRECSAK et al. (2024) assessed the
origin of the Linnaean type material of the Nose-horned
Viper, Vipera ammodytes (LINNAEUS, 1758), and restricted
the type locality of the nominotypical subspecies to Bel-
grad Forest [Turkish: Belgrad Ormani], Belgrad Village,
Istanbul Metropolitan Municipality, Tiirkiye. Thus, V. a.
montandoni BOULENGER, 1904 became a junior synonym
of V. a. ammodytes (LINNAEUS, 1758), and populations from
the northwestern and central parts of the species’ range,
which were previously regarded as nominotypical, needed
to be referred to V. a. illyrica (LAURENTI, 1768), the oldest
name applicable to Nose-horned Vipers from this region.
We follow the recognition of four subspecific taxa with-
in V. ammodytes, sensu TomoviC (2006) and HEMPEL et al.
(2018), but because of the findings by KRECsAK et al. (2024)

the allocation of names has been modified. The subspecific
taxa recognized include V. a. ammodytes for populations in
southern Albania, northern Greece, most of Bulgaria (ex-
cept the northwestern part), eastern Romania, the Repub-
lic of North Macedonia, the southernmost part of Serbia
and European Tiirkiye; V. a. meridionalis for populations
inhabiting the Peloponnese, the Cyclades Islands, and
central Greece; V. a. transcaucasiana, comprising popula-
tions found in northeastern Tiirkiye and Georgia; and V. a.
illyrica (formerly regarded as a junior synonym of V. a.
ammodytes, as then construed), distributed in Italy, Aus-
tria, Slovenia, Croatia, Bosnia and Herzegovina, Monte-
negro, northern Albania, Serbia (except the southernmost
part), and northwestern Bulgaria (KRECSAK et al. 2024).

We here discuss the history of V. a. illyrica, assess the
status of type material and take taxonomic and nomenclat-
ural decisions based on the results.

© 2025 Deutsche Gesellschaft fur Herpetologie und Terrarienkunde e.V. (DGHT), Germany

Open access at https://www.salamandra-journal.com



The history of Vipera ammodytes illyrica

Original description and type series
of Vipera illyrica

This species name was coined by the Austrian physician
JosepHUS NicOLAUS LAURENTI (1735-1805) in one of the
oldest post-Linnaean herpetological monographs, ‘Speci-
men Medicum, Exhibens Synopsin Reptilium Emenda-
tam cum Experimentis circa Venena et Antidota Reptili-
um Austriacorum’ (LAURENTI 1768a, b), a book of sub-
stantial relevance from the perspective of herpetological
nomenclature (STEJNEGER 1936, KUzZMIN 2005, OHLER et
al. 2018). LAURENTI was a Viennese physician and pas-
sionate herpetologist. The few details that are available
about him were discussed by ADLER (1989), BISCHOFF
& HALLMANN (2001), KuzMIN (2005), and OHLER et al.
(2018). He was born to a working-class family on 5 De-
cember 1735 in Sankt Ulrich, a suburb of Vienna, and at-
tended a secondary school affiliated with the University
of Vienna, from which he graduated in 1745. Thereafter,
in line with the standard practice of the times, LAUREN-
TI acted as ‘Feldarzt’ [field surgeon] without any higher
medical education. In 1768 he obtained his medical de-
gree with ‘Specimen Medicum’ as his inaugural disserta-
tion. Presumably, the Seven Years’ War (1756-1763) was
the reason for the long period that passed before he was
able to complete his degree. Between 1769-1805 he was a
member of the Medical Faculty of the University of Vi-
enna. In 1772 LAURENTI passed the specialty examination
in obstetrics. He worked as a general practitioner and gy-
naecologist in Sankt Ulrich, where he died, aged 70, on 17
February 180s.

‘Specimen Medicum, LAURENTTs inaugural disserta-
tion in medicine, was initially published in March of 1768
as a dissertation (LAURENTI 1768a) and thereafter as a sep-
arate book (LAURENTI 1768b) (Fig. 1). The versions differ
primarily by 11 additional pages in the book that contain
no relevant information from a nomenclatural perspective
(OHLER et al. 2018). Russian and English translations of the
book were issued by KuzMIN (20052, 2005b).

The book is divided into two parts. The first, entitled
‘Classis Reptilium’ (pp. 19-110), is a systematic catalogue
of 242 amphibian and reptile species, all included in the
single class Reptilium, while the second part, entitled ‘His-
toria Reptilium Austriacorum, continens singulae speciei
differentiam, descriptionem et instituta circa venena ex-
perimenta’ (pp. 111-214), is a summary of experimental ob-
servations on amphibians and reptiles, their venom, and
the treatment of envenomings. The content of the book was
discussed in detail by STEJNEGER (1936), ADLER (1989) and
OHLER et al. (2018).

In genus XXXI. Vipera LAURENTI itemized ten species,
including Vipera Illyrica. We provide in Table 1 a trans-
lation with comments of the description on page 101 of
‘Specimen Medicuny’ (LAURENTI 1768b) (Fig. 2).

‘Aldrovand. serp. 169’ is a reference to a figure on page
169 of the book ‘Serpentum et Dracona Historiee Libri Duo’
by ALDROVANDI (1640), depicting a Vipera ammodytes in-
dividual. In his book, ALDROVANDI (1640) provided a gen-

eral description of the Nose-horned Viper, without speci-
fying specimen(s). He reported that the snake was called
the horned viper of Illyria by some, since it was frequently
seen in that region (ALDROVANDI 1640: 168). Citing MAT-
THIOLI (1565), ALDROVANDI (1640: 170) reported the range
of the taxon to include ‘Ttaly, & Illyrian places, especially in
the Gorizia Municipality, & the mountains of Iapidia’ [Ia-
podia/Japidia = Istria].

‘Museum Turrianum’ refers to the Viennese private
collection of the CouNT FrANcCISCUS ANNIBAL TUR-
RIANUS or FRANZ ANTON HANNIBAL VON THURN UND
VALSASSINA (1699-1768), official and vicar general to the
Bishop of Passau. The Passau diocese held rights to the
Passauer Hof enclave in Vienna, and as the official resi-
dent there THURN was on an equal footing with the Bish-
op of Passau (OHLER et al. 2018). The THURN Collection
in Vienna was known for its reptiles (OHLER et al. 2018)
and not only functioned as the source of knowledge for
LAURENTTs group Reptilium but included a large orni-
thological collection with the types of several new taxa
described by ScoproL1 (1769). After the count’s death in
1768, his collection probably came into possession of the
Jesuits, who were managing the University of Vienna at
that time (FITZINGER 1856: 443). FITZINGER believed that
after the abolition of the Jesuit order, part of the Thurn
Collection remained with the university’s natural history
collection. The Jesuit order and several other monastic or-
ders were banned by a Secularization Decree issued on 12
January 1782 for Austria and Hungary by JosepH II (1741-
1790), Holy Roman Emperor from 1765-1790 and ruler of
the Habsburg lands from 1780-1790. The fate of the speci-
mens from the collection is unknown (STRESEMANN 1923,
KLAVER & BOHME 1997, MCDIARMID et al. 1999, STEINHE-
IMER 2005, FRITZ & SCHMIDTLER 2020) and are probably
lost (HARTERT 1923, GREGORI 2008, HANZEL 2016, BAUER
& LAVILLA 2022).

A part of the collection from the university is said to
have become part of the first Vienna collection the Kai-
serliche Hof-Naturalienkabinette [Imperial Court Cabinet
of Natural Objects] (FITZINGER 1856), which existed from
1748-1889 and was transferred to the newly built Natural
History Museum, but there is no clear correspondence
between the specimens seen by LAURENTI in the Thurn
Collection and material in the current collection of the
Naturhistorisches Museum Wien (NHMW). Similarly, the
Vipera specimens from the ALDROVANDI collection are no
longer extant (BAUER et al. 2013).

Taking into account that all syntype specimens must be
considered lost, the designation of a neotype was consid-
ered necessary in order to ensure the stabilization of the no-
men Vipera ammodytes illyrica LAURENTI, 1768 (see below).

Etymology of illyrica
The species name illyrica originates from the word ‘Tllyri-
cum’ (from Ancient Greek TAMwvpia = Illyria), denoting the

geographical region in the western Balkan Peninsula in-
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habited by numerous smaller tribes, known collectively as
Ilyrians. Illyria was a Roman province from 27 BC to 69—
79 AD (WILKES 1992) and included the eastern shoreline
of the Adriatic Sea and the inland mountains of the same
region, later called Dalmatia, as well as areas further inland
in what was called Pannonia. As such, the region stretched
from the Drin River in the south to Istria and the Sava Riv-
er in the north and encompasses parts or all of the territo-
ries of present-day Albania, Kosovo, Montenegro, Serbia,
Bosnia and Herzegovina, Croatia, and Slovenia. However,
we believe that the term ‘Tllyria’ as used by ALDROVANDI
and later adopted by LAURENTI does not refer to the geo-
graphical area encompassed by the Roman province of Il-
lyria, but rather to the geographic region inhabited by Il-
lyrian tribes. The Gulf of Trieste, where the original type
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locality Castel de Duino (Duino-Aurisina Municipality,
Friuli-Venezia Giulia Region, Italy) is located, was inhab-
ited by the Iron Age tribe known as the Histri (or Istri),
in Ancient Greek “Iotpot; a purely Illyric tribe or Venetic
tribe with Illyric ties (WILKES 1992).

Synonyms and chresonyms

We here provide a listing of the synonyms and chresonyms
for Vipera ammodytes illyrica. Readers should note that
several names in the list were coined by the German ama-
teur herpetologist ALBERT FRANZ THEODOR REUSS (1879-
1958), who was known for some unusual names given to
dozens of new viperid taxa described without proper sci-
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Figure 1. Title pages of ‘Specimen Medicum;, both as the inaugural dissertation (LAURENTI 1768a) (left) and a book (LAURENTI 1768b)

(right).
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The history of Vipera ammodytes illyrica

Table 1. Translation of the description of Vipera Illyrica LAURENTI, 1768b.

Description by LAURENTI Translation

Comments

CCXX. Vipera Illyrica. Aldrovand.
serp. 169 bene! preeter dorsalem
teeniam, quam non bene notavit.

DIAGN. Nasicornis; dorso catena
macularum rhomboidearum
obliquarum, angulis acutioribus
confluentium.

Var. a. fusca.
B. pallido-ceerulescens.

Var([ietas] a fusca
B. pallido-caerulescens

Habitat in Illyrieemontosis,
maxime circa Castel de Duino.
Inde omnes varietates translatee
in Museum Turrianum.

Hac in officini Germaniae
promiscue cum Rediana ad
theriacam adhibetur. Venenum
theriacae auscultare sertur, sed

instituenda sunt experimenta. instituted.

220. Vipera Illyrica. Aldrovand. serp.
169 good! except for the dorsal band,
of which he did not well take note.

It is used, together with the Redian, in
apothecary shops in Germany for the-
riac. There are rumours on the venom
of theriac, but experiments should be

220 = species number without any further connota-
tion; taxa numbered consecutively in the book.
Aldrovand. serp. 169 =reference to ALDROVANDI 1640.

DIAGN][OSIS]: Horned nose; on the
back a chain of oblique rhomboid
spots, meeting at sharper angles.

fusca = brown variety.
pallido-caerulescens =pale blueish variety.

Lives in the mountainous places of
Illyria, mostly around the Castel de
Duino. All varieties were brought from
there to the Museum Turrianum.

Redian = Vipera Francisci Redi in LAURENTI 1768: 99.
theriac = multi-ingredient preparation used as an
antidote to all known poisons including snakebite
envenoming.

entific work (for a review see KRECSAK 2007, KRECSAK &
BoHLE 2008). His taxa within the synonymy of V. a. illyrica
are highly questionable. Reference to the relevant articles
of the ‘International Code of Zoological Nomenclature’
(hereafter Code) (ICZN 1999) are provided for emenda-
tions, incorrect and unavailable names.

Vipera Illyrica LAURENTI, 1768b: 101.

[Vipera Illyrica] var. fusca LAURENTI, 1768b: 101

[Vipera Illyrica)] var. pallido-caerulescens LAURENTT, 1768b:
101 [justified emendation as per Article 33.2.2 of the
Code (ICZN 1999) Vipera illyrica pallidocaerulescens.]

Vipera ammodytes - SONNINI & LATREILLE (1801: 306)

[Vipera (Echidna)] Ammodytes (part.) - MERREM (1820: 151)

C.[obra] Ammodytes — FITZINGER (1826: 62)

[Pelias] C.[oluber] ammodytes — BOIE (1827: 558)

Vip.[era] (Rhinechis) Ammodytes — FITZINGER (1843: 28)

V.lipera] (Vipera) ammodytes (part.) — JAN (1863: 121)

Vipera amodytes — ERBER 1863: 130 [incorrect subsequent
spelling of ammodytes, hence unavailable as per Article
33.3 of the Code (ICZN 1999)]

Vipera ammodytes (part.) - BOULENGER (1893: 485)

[Vipera ammodytes] var. steindachneri WERNER, 1897: 84

Vipera ammodytes (ammodytes) - BOULENGER, 1903: 185

Teleovipera ammodytes — REUSs 1927: 125 [unavaila-
ble name as per Article 11.6 of the Code (ICZN 1999);
KRECSAK 2007]

Teleovipera transversovirgata REUSS 1927: 125 [unavaila-
ble name as per Article 11.6 of the Code (ICZN 1999);
KRECSAK 2007]

Vipera ammodytes ammodytes — MERTENS & MULLER,
1928: 51

Rhinaspis ammodytes — REUSS, 1930: 61 [nomen nudum,
failing to comply with Article 12 of the Code (ICZN
1999); KRECSAK 2007]

Rhinaspis ammodytes velebitensis REUSS, 1932: 5

Rhinaspis ammodytes littoralis REUSS, 1933a: 284 [nomen
nudum, failing to comply with Article 12 of the Code
(ICZN 1999); KRECSAK 2007]

Rhinaspis illyrica - REUSS, 1933b: 349

Rhlinaspis]. illyrica velebitensis REUSS, 1935: 513

Rh[inaspis]. illyrica illyrica REUSS, 1935: 513

Rhlinaspis]. illyrica litoralis REUSS, 1935: 513

Rhlinaspis]. illyrica littoralis - REUSS, 1937: 1795 [incorrect
subsequent spelling of litoralis, hence unavailable as per
Article 33.3 of the Code (ICZN 1999)]

Rhinaspis illyrica forma melanura REUSS, 1937: 1789 [justi-
fied emendation as per Article 33.2.2 of the Code (ICZN
1999) Rhinaspis illyrica melanura; KRECSAK 2007]

Vipera ammodytes ammodytes - SCHWARZ, 1936: 166

[Vipera illyrica] var. B pallido-coerulescens - SCHWARZ,
1936: 225 [incorrect subsequent spelling of pallidocaeru-
lescens, hence unavailable as per Article 33.3 of the Code
(ICZN 1999)]

Vipera illyrica pallidocoerulescens — BRUNO, 1968: 294
[incorrect subsequent spelling of pallidocaerulescens,
hence unavailable as per Article 33.3 of the Code (ICZN
1999)]

Vipera ammodytes ruffoi BRUNO, 1968: 295

Vipera ammodytes ammodytes - BRUNO, 1968: 294

Vipera ammodytes gregorwallneri SOCHUREK, 1974: 3

Vipera [(Rhinaspis)] ammodytes ammodytes — OBST, 1983:
232
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Table 2. Taxa in the synonymy of Vipera ammodytes illyrica and the location of the type material.

Taxon Type locality Location of the specimen Comments
Vipera ammodytes Banat, Romania NMW 23397 Exact collection locality not known.
steindachneri WERNER, 1897 Purchased by FRANZ WERNER from a
collector and dealer.
Locality outside the geographic area of
Illyria sensu ALDROVANDI/LAURENTI.
Rhinaspis ammodytes Velebit Mountains, SMF 56627 According to the description the speci-

velebitensis REUSS, 1932 Croatia

Rhinaspis illyrica litoralis Dalmatian coast
REeuss, 1935

Rhinaspis illyrica melanura Unlocated.

REuUss, 1937

Region of Castel de
Duino, Trieste, Italy

Monte Pozza,
Bolzano, Italy

Vipera ammodytes ruffoi
Bruno, 1968

Not designated.

Holotype and allotype unlocated.
The collection of SiLvio BRUNO
is stored I the Fondazione Museo

men was born in captivity in 1928.

According to SCHWARZ (1936), this
taxon was based on specimens from
the surrounding of Zadar, Croatia.

The holotype is unlocated (KRECSAK
2007).

Locality outside the the geographic
area of Illyria sensu ALDROVANDI/
LAURENTI.

Civico di Rovereto, Rovereto (Italy)
but the type material is not present
(G. STANCHER, pers. comm.).

Vipera ammodytes Friesach, Carinthia,

gregorwallneri SOCHUREK, 1974 Austria 43557.

Syntypes: ZMB 43556 and ZMB

Locality outside the geographic area of
Illyria sensu ALDROVANDI/LAURENTI.

REPTITLIUM 1ol

Habitat in Delpbinatuy in agvo Lugdunenfy
& Piftavienfi. "
CCXX. Vipera lllyrica. Aldrovand. ferp. 169-

bene ! prater dorfalem taniam, quam non
bene notavit,

Diacnw, :
Naficornis; dorfo catena macularum rhom-
boidearum obliquarum, angulis acutioribus
confluentium.

Var. «. fufca.
£2. pallido- cerulefcens.

Habitat in Dlyrie montofis , maxime civca
Caftel de Duino. Inde ommes varietates
translate in Mufeum Turyianum.

Hzc in officinis Germaniz promifcue cum Re-
diana ad theriacam adhibetur. Venenum
theriacee aufcultare fertur , fed inftituenda
funt experimenta.

Figure 2. The original description of Vipera illyrica from the book
by LAURENTI (1768b).
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Considerations on the neotype designation

We initially considered designating a neotype (arguments
supporting the designation itemized below) from the type
material of taxa in the synonymy of V. a. illyrica. Therefore,
we critically assessed the existing type material to comply
with the following four criteria: (1) its origin could be appro-
priately validated, (2) the locality was known specifically, (3)
specimens are housed in a widely accessible collection, and
(4) collection data are consistent with the geographic term
Illyria as used by ALDROVANDI and later adopted by Lau-
RENTIL Table 2 summarizes the taxa in the synonymy of V.
a. illyrica with remarks on the location of the type material
and comments on the origin on the specimens. Following a
thorough assessment of the available type material, we were
unable to select a neotype from the type material of taxa in
the synonymy of V. a. illyrica since they have not met the re-
quirements of the Code due to the following reasons:

1. The types of Vipera ammodytes steindachneri WERNER,
1897 and Rhinaspis ammodytes velebitensis REUSS, 1932 have
questionable, unverifiable origins and, in addition, the type
locality for V. a. steindachneri (Banat, Romania) lies outside
the geographic area of Illyria sensu ALDROVANDI/LAUREN-
TI and might intersect with the range for V. a. ammodytes.

2. The type material of Rhinaspis illyrica litoralis REUSS,
1935 and Rhinaspis illyrica melanura REUSs, 1937 is unlo-
cated, most probably lost.
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3. The type localities of Vipera ammodytes ruffoi BRUNO,
1968 (Monte Pozza, Bolzano, Italy) and Vipera ammodytes
gregorwallneri SOCHUREK, 1974 (Friesach, Carinthia, Aus-
tria) lie outside the the geographic area of Illyria sensu AL-
DROVANDI/LAURENTI.

Arguments supporting the designation of the neotype in-
clude:

1. no name-bearing type specimens from the LAURENTI
type series (i.e., the primary syntypes from the THURN Col-
lection and secondary syntypes from the ALDROVANDI col-
lection) are believed to be extant [Article 75.1 of the Code
(ICZN 1999)] as shown in the ‘Original description and type
series of Vipera illyrica’ section above [Article 75.3.4 of the
Code (ICZN 1999)];

2. the former range and multiple type locality restrictions
of the Nose-horned Viper populations that are to be referred
as V. a. illyrica (LAURENTI, 1768) necessitate the designation
of a name-bearing type in order to exclusively and objective-
ly define the nominal taxon [Article 75.1 of the Code (ICZN
1999)];

3. aneotype is designated to stabilize the usage of the spe-
cies name illyrica and the type locality of the taxon [Article
75.3.1 of the Code (ICZN 1999)];

4. characters differentiating V. illyrica from the other taxa
in the species-group are summarized under ‘Results of the
statistical analysis’ section below [Article 75.3.2 of the Code
(ICZN 1999)];

5. the neotype is described under the ‘Description of the
neotype’ section below [Article 75.3.3 of the Code (ICZN
1999)];

6. the selected specimen is consistent with the species-
group formerly described as Vipera illyrica as summarized
under the ‘Results of the statistical analysis’ section below
[Article 75.3.5 of the Code (ICZN 1999)];

7. the neotype selected was collected at Trieste on the Gulf
of Trieste, a locality in the immediate vicinity of Duino (the
single precise locality in the description by LAURENTI), both
part of the same large Nose-horned Viper metapopulation,
as discussed in the ‘Results of the statistical analysis’ section
below [Article 75.3.6 of the Code (ICZN 1999)];

8. the neotype selected is housed of one the oldest and
most prestigious natural history collections, the Natural
History Museum Vienna [Article 75.3.7 of the Code (ICZN
1999)].

In order to stabilize the usage of the species name illyrica as
used for a Nose-horned Viper we here designate specimen
NHMW 25274:6 in the Natural History Museum Vienna,
collected at Trieste, Friuli Venezia Giulia autonomous re-
gion, NE Italy the neotype for the taxon in compliance with
the Articles 72.2 and 75 of the Code (ICZN 1999).

Materials and methods

We added morphological data of the proposed neotype
to an extensive dataset from ToMovi¢ (2006) to evaluate

morphological evidence for its placement among popula-
tions from throughout the range of the species. The follow-
ing measurements were recorded to the nearest 0.1 mm.
Characters marked with an asterisk were measured/count-
ed on both sides (left/right).

Morphometric characters included snout-vent length
(SVL), tail length (TL), body length without head (L cor),
body width (Lt cor), body height (Alt cor), head length
(L cap), head width (Lt cap), eye diameter (Do"), distance
between the eye and upper labial (Dols"), horn height (Alt
corni), snout height (Alt r), height of rostral plate (L scr),
width of rostral plate (Lt scr). Scalation characters in-
cluded number of preventrals (PreV), number of ventrals
(Ventr), number of dorsal scale rows on the neck (DorsN),
number of dorsal scale rows at midbody (DorsMb), num-
ber of dorsal scale rows at the tail (DorsT), number of
subcaudals (Scd”), number of supralabials (SupL’), num-
ber of sublabials (SubL"), number of scales forming the
horn (Horn), number of canthals (Canth’), number of
apicals (Apic’), number of loreals (Lor), number of cir-
cumoculars (CircO"), number of scales in second row of
circumoculars (CircO2"), second circumocular row com-
plete (1) or incomplete (2) (CircO2C*), number of subla-
bials contacting one inframaxillary scale (IM/SL), num-
ber of gulars (Gul’). Coloration: colour of dorsal and ven-
tral parts of the trunk, colour of the tip of the tail, num-
ber of zigzags on the body dorsum from the head to the
level of the vent (ZZW"), number of zigzags on the tail
(ZZW?2"). Qualitative traits (ToMoVIC 2006): number of
suprarostral plates (I), connection of nasorostral plates
with canthus rostralis (II), nasorostral plates (III), rostral
height/width ratio (IV), relation between the rostral and
nasorostral plates (V), type of dorsal trunk pattern (VI),
type of head pattern (VII), type of lower lip spots (VIII)
and presence of large scales on the dorsal side of the head
(IX).

For a more detailed description of the characters, see
ToMmovi¢ (2006) and KRECSAK & WAHLGREN (2008).

Statistical analyses of morphometric, meristic, and
qualitative traits were done following the procedures de-
scribed in ToMmovi¢ (2006). In total, we used 452 males (+
neotype specimen), but for analyses of morphometric and
meristic traits, we used 400 males (+ neotype specimen).
Discriminant canonical analysis was performed on size-
adjusted morphometric and meristic data in order to clar-
ify the relative importance of characters as discriminators
between a priori groups (taxa), and the relative positions
of individual specimens into projection of the first and the
second canonical axes (MANLY 1986). The neotype speci-
men was added to previously established OTUs a poste-
riori, based on the initial Discriminant Function analysis.
Correspondence analysis (ROHLF 1988) was used in order
to clarify which qualitative characters (and states) define
the taxonomic units. The output of such an analysis was
the coordinates of the row (subspecies) and column (char-
acter states) on correspondence axes displayed on the scat-
ter plot. Statistical analyses were performed with statistical
package Statistica vi2.
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Results
Description of the neotype

Specimen: NHMW 25274:6; collected in Trieste, Friu-
li Venezia Giulia region, northeastern Italy, 22 April 1902
(presumably donation date), leg. DR. EDUARD HEINRICH
GRAFFE (1833-1916). Nota bene: the original label bears the
name of ‘Dr. Greiffe’ (Fig. 3a, b).

Adult male. Morphometric characters: SVL 526, TL 68,
L cor 500, Lt cor 19, Alt cor 16, L cap 26, Lt cap 18, Do
2.6, Dols 3.5, Alt corni 3.7, Alt r 3.7, L scr 3.4, Lt scr 4.1.
Scalation characters: PreV s, Ventr 153, 2 DorsMb 22,
Scd 34/34, SupL 9/9, SubL 12/10, Horn 17, Cant 2/2, Apic
2/2, Lor 6/6, CircO 12/10, CircO2 3/5, CircO2C 2/1, Im/
SL 4/4, Gul 3/3. Colour pattern and qualitative charac-
ters: ground colour greyish-brown, with a black zig-zag

Figure 3. Dorsal (a) and ventral (b) view of the whole specimen; lateral left (c) and top (d) view of the head of the designated neotype
of Vipera ammodytes illyrica (LAURENTI, 1768), specimen NHMW 25274:6. Bar on each image accounts for 50 mm.
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pattern; belly and subcaudal surface black or bluish grey,
with white flecks. ZZW 46/46, ZZW2 11/11. Belly and sub-
caudal surface light beige. I:1, II:1, IIL:2, IV:2, Vi2, VI:3,
VII:3, VIII:, IX:o0.

Results of the statistical analysis

Morphometric and meristic characters: Results of Discri-
minant Canonical Analysis on 12 size-adjusted morpho-
metric and meristic characters showed that, in the pro-
jection of the first and second canonical axes, the neotype
falls within the 95% confidence intervals of the multivariate
variability of the subspecies V. a. illyrica (Fig. 4). Qualita-
tive characters: Frequencies of qualitative traits of the sub-
species and neotype are given in Table 3. Correspondence
analysis of four taxonomically informative qualitative char-
acters (sensu ToMoVvIC 2006) showed that in the projection
of the first and the second correspondence axes the neotype
specimen fits with the specimens of the subspecies V. a. il-
lyrica (Fig. 5). Specimens from the range of the V. a. illyrica

are characterized by the more frequent presence of the fol-
lowing characters and combination of states: I:1 (one supra-
rostral plate), IL:1 (both nasorostral plates in contact with
canthus rostralis) and II:2 (asymmetry — one nasorostral
plate in contact with canthus rostralis, the other not), IV:2
(greater width than height of rostral plate) and V:2 (greater
height of nasorostral plates than of rostral plate) (Table 3).

The occurrence of the species in the region around the
Gulf of Trieste is extensively documented (KUSTER 1842,
WERNER 1897, SCHWARZ 1936, BRUNO 1968, DOLCE & LA-
PINI 1989, HECKES et al. 2005, DALL’ASTA & DOLCE 2006,
CORTI et al. 2011, LAPINI et al. 2018).

Trieste is located in the vicinity of Duino (the distance
between Trieste and Duino is ca. 25 km), both localities be-
ing located on the Gulf of Trieste. A homogenous karstic
area in the Gulf of Trieste, a suitable habitat for the species,
intimates the existence of a large metapopulation in the re-
gion. Morphological analysis conducted on the population
in the Trieste Karst and the Monfalcone Karst (6 km N of
Castelo Nuevo de Duino) showed the existence of a ho-
mogenous population (DOBRILLA & DOLCE 1996).
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Figure 4. Relative position of the neotype (specimen NHMW 25274:6) in the projection of the first and the second canonical axes
(size-adjusted morphometric and meristic data). Ellipsoids denote 95% variability of the subspecies.
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Table 3. Frequencies of the states of the qualitative characters in four subspecies and the neotype (specimen NHMW 25274:6) of Vipera
ammodytes. * = state of qualitative traits in the neotype.

Trait Neotype V. a. illyrica V. a. ammodytes V. a. meridionalis V. a. transcaucasiana
(Tomovi¢ 2006) NHMW 5274:6  (n=332) (n=85) (n=29) (n=5)
1.0 3 32 1 1
L1 * 237 5 1 4
12 75 43 14 0
I:3 17 5 13 0
10 58 84 28 5
IL:1 * 243 0 0 0
11:2 31 1 1 0
IV:0 9 6 4 0
Vil 8 59 15 1
Iv:2 * 315 20 10 4
V:0 35 7 7 0
V1 15 76 21 2
V:2 * 282 2 1 3
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Figure 5. Relative position of the neotype (specimen NHMW 25274:6) in the projection of the first and the second correspondence
axes (qualitative data).
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