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The Neotropical Colubrid Snake Genus Liophis.
The Generic Concept

By James R. Dixon
Department of Wildlife and Fisheries Sciences
Texas A&M University
College Station, Texas 77843

Abstract: The Neotropical colubrid snake genus Liophis is redefined and
includes the currently recognized genera Dromicus (Leimadophis sensu lato) and
Lygophis. A summary table is included that contains 275 taxa heretofore thought
to belong to these genera, with their original and present nomenclatural status.
Many of these names have been misapplied to the genus Liophis and are
allocated to other genera. A brief history is presented of the use of generic
characters such as maxillary teeth, maxillary diastema, scale pits, hemipenes,
and color pattern as they apply to the genera Liophis, Dromicus and Lygophis. A
new generic description, diagnosis, and statements of content and distribution
are presented for Liophis. A summary of our knowledge of the habitat, diet, and
reproduction of the species of Liophis is given.

A brief discussion and dendrogram of the possible relationships of the tribe
Xenodontini is presented.

INTRODUCTION

Throughout the history of the study of the species associated with the
genera Dromicus, Leimadophis, Liophis and Lygophis, herpetologists
have been confused and dismayed at the complexity of the variation
exhibited by the majority of the species. This confusion has led to a vast
number (275) of species and varietal descriptions having been applied to
the above genera during the past 220 years (Table 1). Variation is so
great that Linnaeus’ 10th edition of Systema Naturae (1758) contains 11
species of which five are currently considered synonyms. By the time
Wagler described Liophis in 1830, 32 species had been described of
which 19 are synonyms. By 1899, 148 names were proposed of which 103
are currently synonyms. From 1900 to the present, 79 forms were
described of which 40 are synonyms. Peters and Orejas-Miranda (1970)
recorded 37 forms of Leimadophis, 25 of Liophis, and 10 of Lygophis
from the mainland of Central and South America. Of these, 18 taxa do
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not belong to the above genera and only about 24 of the remaining taxa
are valid species. About 110 of the 275 proposed taxa actually belong to
the following genera: Alsophis, Antillophis, Arrhyton, Enulius, Ialtris,
Liopholidophis, Masticophis, Mastigodryas, Philodryas, Pliocercus,
Rhadinaea, Saphenophis, Sordellina, Tachymenis, and Umbrivaga (see
Table 1).

Itis easy to understand why there are so many synonyms in this group,
considering the variation in characters within samples, much less
geographic variation between samples. Juveniles have been allocated to
one genus whereas the adults have been placed in another. Individuals
with no scale row reduction have been described as belonging to a
different species from conspecific individuals with scale row reductions.
In one instance in what I consider to be a wide ranging polymorphic
species, five young individuals with different color patterns were
described as five different species, even though the adults are similar in
appearance.

The pre-1971 history of the 275 names associated with some concept
of Dromicus, Letimadophis, Liophis and Lygophis, is so confusing that any
reference to these genera within any general work may, in reality,
represent any one of 34 genera utilized for one or more of the species
during the past 155 years. For example, Underwood (1967) described in
detail the osteology of Dromicus callilaemus, which now belongs to the
genus Arrhyton, amember of the tribe Alsophiini, unrelated to Dromicus
(sensu stricto) of the tribe Xenodontini. Jan’s (1863) “Elenco,” Jan and
Sordelli’s (1860-1881) “Iconographie,” Boulenger’s (1893-1896) “Cata-
logues,” Amaral’s (1929) “Neotropical Snakes,” and Peters and Orejas-
Miranda’s (1970) “Catalogues” are important works that cannot be used
with accuracy because so many species are assigned to the wrong genera.

One of the most important problems facing herpetologists today is the
absence of a unifying generic concept for snakes. Herpetologists have
notreached a concensus as to how this problem can be solved, even with
the aid of modern mathematics and the techniques for the study of
additional biological attributes (karyology, proteins) now available. We
still perceive Coluber and Masticophis, Nerodia and Thamnophis,
Micrurus and Micruroides, and Crotalus and Sistrurus (to mention a few)
as separate genera, based primarily upon numbers of teeth, head and
body scale fusions and/or divisions.

The problem of ophidian generic knots cannot be resolved by
“Alexander’s sword,” however, for each is a problem unto itself. Most
herpetologists agree that snakes have an inordinate amount of conserva-
tive characteristics. The possibilities for convergence and/or parallelism
of conservative attributes tends to belie attempts at establishing sister
groups. Nearly every available character in current use (ie., skull
osteology, maxillary teeth, hemipenes, vertebrae, lungs, kidneys, visual
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cells, chromosomes, and squamative features) tends to unify subfamilial
categories, but they overlap broadly in genera with large numbers of
species. Marx and Rabb’s (1972) attempt to identify derived states of 50
characters associated with advanced snakes, pointed out many intra-
generic variations in osteological characters, yet also showed many
intergeneric similarities without variation. Our attempts to “pigeonhole”
species groups into operational taxonomic units is frequently based
upon a single character (e.g., anal plate entire vs. divided) and,
consequently, we overlook the myriad of other attributes that are shared
between the species. Perhaps our investigative procedures teach us to
look more often for differences rather than similarities, and, thus, we
become “splitters” more often than “lumpers.”

The study of large numbers of young, male and female specimens of
most species, osteological material, and some karyological information
has allowed me to accumulate information that strongly suggests that
Leimadophis (=Dromicus) Liophis and Lygophis are congeneric. There-
fore, I have undertaken the task of unifying three complex genera into
one.
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ORIGINAL
NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS
+ adspersus Dromicus Gunlach & Peters 1864 Alsophis cantherigerus
+ affinis Dromicus Giinther 1858 Rhadinaea affinis
albadspersus Leimadophis poecilogyrus Amaral 1944 Liophis poecilogyrus
+ albiceps Rhadinaea Amaral 1924 Rhadinaea decipiens
albiventris Liophis reginae Jan 1863a Liophis albiventris
albiventris Dromicus Quijada 1916 nomina nudum
+ alleni Leimadophis Dunn 1920 Antillophis parvifrons
almada Natrix Wagler 1824 Liophis almadensis
almadensis Natrix Wagler 1824 Liophis almadensis
? alternans C. (oluber) Lichtenstein 1823 ?
alticolus Opheomorphus Cope 1868 Liophis reginae
alticolus Liophis cobella Amaral 1931 Liophis pseudocobella
amabilis Dromicus Jan 1863b Liophis flavifrenatus
+ amarali Liophis (Rhadinaea) Wettstein 1930 insertae sedis amarali
amazonicus Dromicus Dunn 1922 Liophis amazonicus
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NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS

amazonicus Leimadophis poecilogyrus Amaral 1944 Liophis poecilogyrus

+ amoenus Enicognathus Jan 1863a insertae sedis amoenus

+ andicolus Leimadophis Barbour 1915 Tachymenis peruvianus

+ andreae Liophis Reinhardt & Lutken 1862 Antillophis andreae

+ angulifer Dromicus Bibron 1843 Alsophis cantherigerus

+ angustilineatus ~ Dromicus Schmidt & Walker 1943a Philodryas simonsi
anomala Coronella Gunther 1858 Liophis anomala

+ antioquiensis Rhadinaea Dunn 1943 Saphenophis antioquiensis
argentinus Zamensis Brethes 1917 Liophis sagittifer

+ atahuallpae Liophis Steindachner 1901 Saphenophis atahuallpae
ater Zamensis Gunther 1872 Liophis albiventris
australis Coronella Glnther 1858 Liophis miliaris

+ baroni Dromicus Boulenger 1888 Liopholodophis lateralis
bicolor Coluber Reuss 1834 Liophis miliaris
bimaculatus Liophis Cope 1899 Liophis bimaculatus

+ binotata Rhadinaea Werner 1909 insertae sedis undulatus
bipraeocularis Liophis Boulenger 1903 Liophis bimaculatus

+ biserialis Herpetodryas Giinther 1860 Alsophis biserialis

+ bolivianus Liophis Werner 1909 Philodryas psammophideus
boulengeri Leimadophis Barbour 1914 Liophis ornatus
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NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS
+ boursieri Dromicus Jan & Sordelli 1867 Saphenophis boursieri
brachyurus Opheomorphus Cope 1887 Liophis typhlus
brazili Rhadinaea Amaral 1923 Liophis frenata
breviceps Liophis Cope 1860a Liophis breviceps
+ brevirostris Dromicus Peters 1863 Rhadinaea brevirostris
caesius Opheomorphus doliatus Cope 1862b Liophis poecilogyrus
? californica Liophis Jan 1863a ?
canaima Liophis Roze 1957 Liophis canaima
+ canilatus Tachymenis Cope 1868 Alsophis elegans
2 capensis Dromicus Jan 1863b ?
cenchrus Coluber Daudin 1803 Liophis cobella
+ chilensis Dromicus Steindachner 1867 Philodryas chamissonis
+ chitalonensis Dromicus Miiller 1878 Coniophanes fissidens
chrysostoma Rhadinaea Cope 1868 Liophis chrysostoma
+ cicatricosa Dromicus pleii Jan 1863b Mastigodryas pleei

cinereus
cinereus
+ clavatus
cobella
+ coeruleus

Coluber
Dromicus
Dromicus
Coluber
Dromicus

Linnaeus 1758
Quijada 1916
Peters 1864
Linnaeus 1758
Fischer 1885

Liophis cobella ?
nomina nudum
Coniophanes imperialis
Liophis cobella

Mastigodryas melanolomus
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NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS
collaris Liophis cobella Jan 1863a Liophis purpurans
concolor Dromicus Quijada 1916 nomina nudum
conirostris Liophis Gunther 1858 Liophis almadensis
copeae Dromicus juliae Parker 1936 Liophis juliae
corallinus Coluber Linnaeus 1758 Liophis triscalis
coralliventris Aporophis Boulenger 1894 Liophis coralliventris
+ cubensis Dromicus Garman 1887 Antillophis andreae
cursor Coluber Lacépéde 1789 Liophis cursor
+ cyanopleurus Aporophis Cope 1885 insertae sedis melanostigma

+ diastemus

Liophis elapoides

Bocourt 1886

Pliocercus elapoides

dichroa Rhadinaea Werner 1899 Liophis jaegeri
dictyodes Coluber Wied 1824 Liophis miliaris
dilepis Lygophis Cope 1862a Liophis lineatus
doliatus Coluber Wied 1825 Liophis poecilogyrus

+ dolichocerus Dromicus Peracca 1892 Liopholidophis sexlineatus
domicella Coluber Linnaeus 1758 Liophis poecilogyrus
dorsalis Liophis Peters 1863 Liophis jaegeri

+ dorsalis Dromicus chamissonis Steindachner 1876 Alsophis dorsalis
ecuadorensis Leimadophis epinephalus Laurent 1949 Liophis epinephalus
elaeoides Liophis Griffin 1916 Liophis typhlus
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NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS

+ elegans Lygophis Tschudi 1845 Alsophis elegans
elegantissima Rhadinaea Koslowsky 1896a Liophis anomala
epinephalus Liophis Cope 1862a Liophis epinephalus

+ exiguus Dromicus Cope 1862a Arrhyton exiguus
festae Rhadinaea Peracca 1897b Liophis festae
flavifrenatus Lygophis Cope 1862a Liophis flavifrenatus

+ flavilatus Dromicus Cope 1871 Rhadinaea flavilatus

+ flavitorques Liophis Cope 1869 Enulius flavitorques
flaviventris Liophis cobella Jan & Sordelli 1866 Liophis poecilogyrus
forsteri Natrix G. Wagler 1824 Liophis typhlus
franciscanus eimadophis poecilogyrus Amaral 1944 Liophis poecilogyrus
fraseri Liophis Boulenger 1894 Liophis frasert

+ freminville Dryophylax Dumeril, Bibron & Dumeril 1854 Alsophis elegans
frenata Rhadinaea Werner 1909 Liophis frenata

+ frenatus Dromicus Peters 1863 Rhadinaea lateristriga
fugitivus Coluber Donndorf 1798 Liophis cursor
fuscus Opheomorphus Cope 1885 Liophis miliaris
gastrosticta Liophis typhlus Jan 1863a Liophis typhlus

+ genimaculata Liophis Boettger 1885 insertae sedis joberti

giganteus Liophis Jan 1863b Liophis giganteus
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NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS
+ godmanni Dromicus Glinther 1865 Rhadinaea godmani
gracilis Liophis Philippi 1899 nomina nudum
graphicus Coluber Shaw 1802 Liophis reginae
guentheri Liophis Peracca 1897a Liophis typhlus
+ habelli Dromicus chamissonis Steindachner 1876 Alsophis dorsalis
+ helleri Dromicus occidentalis Van Denburgh 1912 Alsophis occidentalis
+ hoodensis Dromicus Van Denburgh 1912 Alsophis hoodensis
+ ignitus Dromicus Cope 1871 Rhadinaea decorata
+ imerinae Liophis Glinther 1890 Pseudoxyrhopus imerinae
+inca Dromicus Schmidt & Walker 1943h Philodryas simonsi
+inconstanus Dromicus ater Jan 1863b Alsophis ater
ingeri Liophis Roze 1958¢ Liophis ingeri
+ insignissimus Liophis Amaral 1926 Rhadinaea persimilis
insularis Liophis Quijada 1916 nomina nudum
intermedius Leimadophis poecilogyrus Amaral 1944 Liophis poecilogyrus
isolepis Xenodon Cope 1870 Liophis typhlus
Jaculatrix Coluber Linnaeus 1758 Liophis lineatus
jaegeri Coronella Gunther 1858 Liophis jaegeri
+jani Liophis Duges 1865 Hypsiglena torquata
+ joberti Enicognathus Sauvage 1884 insertae sedis joberti
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Juliae Aporophis Cope 1879 Liophis juliae
juvenalis Leimadophis taeniurus Dunn 1937 Liophis epinephalus

+ lachrymans Lygophis Cope 1870 Rhadinaea lachrymans
lamonae Leimadophis bimaculatus Dunn 1944a Liophis bimaculatus

+ lateristriga Liophis Berthold 1859 Rhadinaea lateristriga
lativittatus Aporophis lineatus Miiller 1928 Liophis lineatus

+ laureatus Dromicus Giinther 1868 Rhadinaea laureatus

2 leucogaster Liophis Jan 1863a Umbrivaga pygmaeus ?

+ leucomelas Dromicus Dumeril, Bibron & Dumeril 1854 Alsophis antillensts
lecurus Dromicus Quijada 1916 nomina nudum

+ lincolni Leimadophis parvifrons Cochran 1931 Antillophis parvifrons
lineata Rhadinaea Jensen 1900 Liophis jaegert
lineatus Coluber Linnaeus 1758 Liophis lineatus -
liguanus Dromicus Quijada 1916 nomina nudum
longiventris Liophis Amaral 1925 Liophis longiventris
luctuosa Liophis Philippi 1899 Philodryas chamissonis
lutea Liophis Quijada 1916 nomina nudum

+ macrocercus Dromicus Gunther 1882 Liopholidophis sexlineatus
macrops Liophis Werner 1925 Liophis typhlus

macrostoma Leimadophis reginae Amaral 1935 Liophis reginae
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NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS
maculata Liophis reginae Steindachner 1867 Liophis reginae
maculatus Dromicus Quijada 1916 nomina nudum
maculicauda Leimadophis reginae Hoge 1954 Liophis reginae

+ maculivittis

Dromicus (Alsophis)

Peters 1877

Mastigodryas pleei

+ madagascariensis Dromicus Gunther 1872 Liopholidophis lateralis
mariae Leimadophis Barbour 1914 Liophis juliae
marmorata Dromicus Quijada 1916 nomina nudum
marmorata Liophis Quijada 1916 nomina nudum

+ melanauchen Enicognathus Jan 1863a incertae sedis melanauchen

+ melanocephalus  Dromicus Peters 1863 Rhadinaea poecilopogon

+ melanocephalus  Aporophis Griffin 1916 insertae sedis steinbachi
melanonotus Liophis Cope 1860a Liophis melanotus

+ melanostigma Natrix Wagler 1824 insertae sedis melanostigma
melanotus Coluber Shaw 1802 Liophis melanotus

+ melopyrrha Dromicus andreae Thomas & Garrido 1967 Antillophis andreae

+ mentalis Dromicus Giinther 1862b laltris dorsalis
meridionalis Aporophis lineatus Schenkel 1901 Liophis lineatus
merremii Coluber Wied 1821 Liophis miliaris

? m-nigrum Coluber Raddi 1820 ?
miliaris Coluber Linnaeus 1758 Liophis miliaris
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NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS

minervae Coluber Linnaeus 1758 Liophis lineatus

+ miolepis Dromicus Boettger 1891 Rhadinaea occipitalis

? modestus Dromicus Jan 1863b ?
modesta Rhadinaea Koslowsky 1896b Liophis sagittifer
montanus Leimadophis poecilogyrus Amaral 1944 Liophis poecilogyrus
Mossoroensis Liophis Hoge & Lima-Verde 1972 Liophis mossoroensis

+ multilineata Dromicus Peters 1863 Rhadinaea multilineata
natricoides Rhadinaea merremi Werner 1926 Liophis miliaris

+ nebulatus Leimadophis Barbour 1916 Antillophis andreae

+ nicagus Taeniophallus Cope 1868 insertae sedis melanostigma

+ niger Leimadophis parvifrons ~ Dunn 1920 Antillophis parvifrons

+ nuntius Dromicus Jan 1863b Rhadinaea lateristriga

+ obtusa Rhadinaea Cope 1863 Insertae sedis obtusa

+ occidentalis Dromicus Van Denburgh 1912 Alsophis occidentalis

+ occipitalis E. (nicognathus) Jan 1863a Rhadinaea occipitalis

oligolepis
olivacea

+ omiltemanus
opisthotaenia
orientalis

Liophis

Liophis typhlus
Dromicus
Liophis
Coronella

Boulenger 1905
Jan 1863b
Giinther 1894
Boulenger 1908
Glinther 1864

Liophis reginae

Liophis typhlus
Rhadinaea omiltemanus
Liophis bimaculatus
Liophis purpurans

4
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+ orientalis

Leimadophis andreae

Barbour & Ramsden 1919

Antillophis andreae

orina Rhadinaea Griffin 1916 Liophis miliaris
ornata Liophis reginae Jan 1863a Liophis reginae
ornatissima Liophis Jan 1863a Liophis poecilogyrus
ornatus Dromicus Garman 1887 Liophis ornatus

+ paraniger Dromicus parvifrons Thomas & Schwartz 1965 Antillophis parvifrons

+ parvifrons Dromicus Cope 1862a Antillophis parvifrons
paucidens Lygophis Hoge 1953 Liophis paucidens

+ peninsulae Dromicus andreae Schwartz & Thomas 1960 Antillophis parvifrons
perfuscus Liophis Cope 1862a Liophis perfuscus

+ persimilis Liophis Cope 1869 Rhadinaea persimilis
pictostriatus Leimadophis poecilogyrus Amaral 1944 Liophis poecilogyrus
pinetincola Leimadophis poecilogyrus Amaral 1944 Liophis poecilogyrus
platensis Leimadophis poecilogyrus Amaral 1944 Liophis poecilogyrus

+ pleei Dromicus Dumeril, Bibron & Dumeril 1854 Mastigodryas pleei
poecilogyrus Coluber Wied 1825 Liophis poecilogyrus
poecilolaemus Coronella Gunther 1872 Liophis purpurans

+ poecilostomus Lygophis Cope 1875 Alsophis elegans

+ poecilostictus L. (iophis) Jan 1863a Philodryas patagoniensis

+ polylepis Dromicus Buden 1966 Arrhyton polylepis
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+ rosamondae

+ rufidorsatus

+ rufiventris
rufus

Dromicus parvifrons
Dromicus

Dromicus

Liophis

Cochran 1934

Giinther 1858

Dumeril, Bibron & Dumeril 1854
Jan 1863a

NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS

? praeornata Rhadinaea Werner 1909 ¢
prasina Liophis typhlus Jan 1863b Liophis typhlus

+ protenus Dromicus Jan 1863b Antillophis parvifrons
pseudocobella Liophis Peracca 1914 Liophis pseudocobella
pulchella Coronella Jan 1863a Liophis anomala
pulcher Liophis Steindachner 1867 Liophis sagittifer
purpurans Ablabes Dumeril, Bibron & Dumeril 1854 Liophis purpurans
putnami Liophis Cope 1862a Liophis cursor

+ putnami Dromicus Jan 1863b Manolepis putnami

+ pygmaeus Liophis Cope 1868 Umbrivaga pygmaeus
quadrilineata Liophis reginae Jan 1863a Liophis reginae -

+ quinquelineatus Liophis Giinther 1881 Pseudoxyrhopus quinquelineatus
raninus Coluber (Natrix) Merrem 1820 Liophis melanotus
reginae Coluber Linnaeus 1758 Liophis reginae

+ rehi Liophis Werner 1909 Sordellina punctata
reticulatus Leimadophis poecilogyrus Parker 1931 Liophis poecilogyrus

Antillophis parvifrons
Alsophis elegans
Alsophis rufiventris
Liophis perfuscus

it
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NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS
rutilus Lygophis Cope 1862a Liophis anomala
sagittifer Liopeltis Jan 1863b Liophis sagittifer
sagittifera Rhadinaea Boulenger 1894 Liophis sagittifer
schottii X. (enodon) Schegel 1837 Liophis poecilogyrus
scolecomorphus  Trigonocephalus Bacque 1906 Liophis almadensis
semiaureus Opheomorphus merremi  Cope 1862b Liophis miliaris
semilineata Natrix Wagler 1824 Liophis reginae
serpentinus Coluber Daudin 1803 Liophis cobella

+ sexlineatus Dromicus Gilinther 1882 Liopholidophis sexlineatus

+ simonsi Philodryas Boulenger 1900 Philodryas simonsi

+ slevini Dromicus Van Denburgh 1912 Alsophis slevini

+ splendens L. (iophis) Jan 1863a Pliocercus euryzonus

+ stahli Leimadophis Stejneger 1904 Arrhyton exiguum

+ steinbachi Rhadinaea Boulenger 1905 Incertae sedis steinbachi

+ steindachneri Dromicus Van Denburgh 1912 Alsophis steindachneri

+ stumpffi Dromicus Boettger 1881 Liopholidophis lateralis

+ stygius Dromicus parvifrons Thomas & Schwartz 1965 Antillophis parvifrons
subfasciatus Liophis Cope 1862a Liophis poecilogyrus
sublineatus Liophis merremii Cope 1860a Liophis poecilogyrus

+ subocularis rhadinaea Boulenger 1902 Rhadinaea decorata
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NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS
+ subspadix Dromicus exiguus Schwartz 1967 Arrhyton exiguum
subtetragona Dromicus chamissonis Philippi 1899 nomina nudum

+ tachymenoides Dromicus Schmidt & Walker 1943a Philodryas tachymenoides

+ taeniatus Dromicus Peters 1863 Rhadinaea taeniata
taeniogaster Liophis Jan 1863a Liophis cobella

+ taeniolatus Enicognathus Jan 1863a Insertae sedis melanostigma
taeniurus Liophis Tschudi 1845 Liophis taeniurus

+ temminkii Dromicus Schlegel 1837 Philodryas chamissonis

+ temporalis Dromicus Cope 1860Db Rhadinaea lateristriga
tenuis Dromicus Quijada 1916 nomina nudum
terlinatus Coluber Lacépede 1826 Liophis lineatus

+ tortuganus Leimadophis Dunn 1920 Antillophis paruvifrons

+ transversus Liophis Jan 1863b Alsophis ater
trebbaui Liophis Roze 1958a Liophis trebbaui
trifasciatus Liophis Werner 1899 Liophis sagittifer

+ tristriata Rhadinaea Rendahl & Vestergren 1940 Saphenophis tristriata

+ tristriata Dromicus pleit Jan 1863b Mastigodryas pleet
triscalis Coluber Linnaeus 1758 Liophis triscalis
typhlus Coluber Linnaeus 1758 Liophis typhlus

+ tricinctus Liophis Jan 1863a Pliocercus elapsoides

91
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NAME GENERIC ALLOCATION AUTHOR(S) CURRENT STATUS

+ undulatus Coluber Wied 1824 Insertae sedis undulatus

+ unicolor Dromicus Dumeril, Bibron & Dumeril 1854 Alsophis canterigerus

+ varia Liophis wagleri Jan 1863a Masticophis mentovarius
variegatus Dromicus Quijada 1916 nomina nudum

+ variegatus Dromicus Schmidt 1926 Alsophis portoricensis
verecundus L. (iophis) Jan 1863a Liophis almadensis
violaceus Coluber Lacépéde 1789 Liophis reginae

+ viperinus Dromicus Glnther 1868 Rhadinaea brevirostris
viridicyanea Liophis reginae Jan & Sordelli 1866 Liophis poecilogyrus
viridis Liophis Glnther 1862a Liophis viridis

+ vitellinus Dryophylax Cope 1878 Alsophis elegans
vittatus Coluber Hallowell 1845 Liophis melanotus
waglert Liophis Jan 1863a Liophis almadensis

+ whymperi Coronella Boulenger 1882 Saphenophis whymperi
williamsi Urotheca Roze 1958b Liophis williamsi

+ w-nigrum Dromicus Werner 1909 laltris dorsalis

+ wuchereri Dromicus (Lygophis) Glnther 1863 Rhadinaea occipitalis
xerophilus Leimadophis poecilogyrus Amaral 1944 Liophis poecilogyrus
y-graecum Liophis (Lygophis) Peters 1882 Liophis almadensis
zweifeli Leimadophis Roze 1959 Liophis zweifeli
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HISTORICAL RESUME

Prior to 1932, little was done to clarify the generic relationships of
Dromicus, Leimadophis, Liophis and Lygophis. Dunn (1932a) was
perhaps the first to attempt to understand the nature of Dromicus. His
discussion of the generic relationships dealt primarily with the Greater
Antillean colubrid genera Dromicus (sensu lato), Alsophis, Arrhyton,
Hysirhynchus, Uromacer and Ialtris. Dunn’s definition of Dromicus
included species that are now in the genera Arrhyton, Hypsirhynchus,
Philodryas and Antillophis. However, he indicated that the type species
of Dromicus was Coluber cursor and although he had not examined the
hemipenis of cursor, he thought that C. cursor was representative of a
different genus than Leimadophis, the type species of which is Coronella
almadensis (Wagler). Dunn indicated that almadensts has smooth apical
discs on the hemipenes, whereas the hemipenes of species of Dromicus
he had examined possess spines to the bifurcation of the lobes which are
thenreplaced by calyces to the tip. Therefore, Dunn’s (1932a) concept of
Dromicus included all species that contain definitive zones of spines and
calyces on the hemipenes. It was unfortunate that Dunn did not examine
the hemipenis of the type species of the genus, which was shown by
Maglio (1970) to have smooth apical discs and no calyces.

Later Dunn (1932b, 1944a) discussed the relationships of Rhadinaea,
Alsophis, Leimadophis (which he did not consider to be congeneric with
Dromicus), Liophis, and Lygophis. Dunn separated Leimadophis and
Liophis by the presence of a posterior maxillary diastema in the former
and its absence in the latter. He placed Lygophis close to Leimadophis
because of the similarity of their maxillary dentition, but retained
Lygophis as a separate genus because it does not have scale pits and is
striped from snout to tail

Peters (1963) discussed the complex situation and unsatisfactory
nature of the generic definitions and species content of the genera
Leimadophis, Liophis, and Lygophis (Dromicus was believed to be
confined to the Galapagos Archipelago and the Antilles at that time).
Peters believed Dunn (1932b) had based his data solely on Colombian
material of the three genera, and whereas Dunn’s arrangement might
separate Colombian species of these genera, the same criteria did not
separate species occurring outside of Colombia. Peters found that the
maxillary diastema was presentin Coluber cobella, the type species of the
genus Liophis; therefore, the absence of the diastema could not be used
as a definitive generic character. Shreve (1934) assigned specimens of
Dromicus boursieri to Lygophis (based upon E. R. Dunn’s recommenda-
tion), believing they had dentition similar to Leimadophis and Lygophis
and that they were fully striped. However, Peters (1963) showed that the
maxillary dentition of boursieri and specimens he had examined of
Coronella whymperi (=Saphenophis boursier, fide Myers, 1969) were
similar to Liophis cobella. Peters suggested that the position of the

-
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prediastemal teeth of the maxilla in relation to the ectopterygoid process
of the maxilla may prove to be of value. Peters found that the ultimate
prediastemal tooth and half of the penultimate tooth lie posterior to the
anterior edge of the ectopterygoid process in Liophis cobella. In
Leimadophis almadensis the ultimate prediastemal tooth lies anterior to
the anterior edge of the ectopterygoid process. Peters found the latter
condition also typical of other Leimadophis (pygmaeus, reginae, pseudo-
cobella, typhlus), but that in Liophis miliaris the position of the ultimate
prediastemal tooth is also anterior to the anterior edge of the ectopterygoid
process. I have examined this character in over 300 specimens of
bimaculatus, cobellq, festae, miliaris, pseudocobella, reginae, and taeni-
urus and find it to be variable within any given species sample. The
position of the ultimate prediastemal tooth in relation to the anterior
edge of the ectopterygoid process seems to be dependent upon the total
number of teeth anterior to the diastema. In one species where samples
have 22-27 prediastemal teeth, those with 22 and 24 teeth tend to have
the ultimate tooth in front of the anterior edge of the ectopterygoid
process, those with 25 teeth vary in either direction, whereas those with
26 to 27 teeth definitely have the ultimate tooth posterior to the anterior
edge of the ectopterygoid process.

Dunn (1944a) [probably following Boulenger, 1894] also utilized color
pattern, presence or absence of scale pits, and number of scale rows to
further define the genera Leimadophis, Liophis and Lygophis. Those
species fully striped from nose to tail with 17 to 19 midbody scale rows
and no scale pits were placed in Lygophis; those with dark posterior
lateral stripes, some trace of anterior bars or spots, with a single scale pit,
and 17-15 or 19-17 scale row reduction patterns were place in Leimado-
phis; those with variable dorsal markings but no body stripes, with 17-15
scale row reduction pattern, and no scale pits were placed in Liophis.
Peters (1963) suggested that Lygophis should contain all species striped
throughout their body length whether head stripes were present or not,
and Liophis should contain those species not striped on the body,
pending an analysis of the characters in all of the species. This
arrangement has been followed by most recent authors. However, the
Peters’ (1963) arrangement is poor because one species, Leimadophis
sagittifer, has two races, one spotted and one lined, which would place
each subspecies in a different genus,

Maglio (1970) reviewed the osteology, external squamative features,
and hemipenial morphology of West Indian xenodontine colubrid
snakes. He pointed out that many of the island species were not
associated with their correct genera, proposed several species assem-
blages, and described an additional genus, Antillophis, for two former
Dromicus species, andreae of Cuba and parvifrons of Hispaniola. He also
suggested that Dromicus Bibron 1843 predated Leimadophis Fitzinger
1843 (fide Smith and Grant, 1958) and should be recognized as the
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proper genus for his melanotus species assemblage. Maglio’s melanotus
assemblage included cursor, the type species of Dromicus, melanotus
(mainland and islands), and the island forms ornatus, perfuscus and
Jjuliae. He pointed out the similarity of the characters of almadensis, the
type species of Leimadophis, to members of his melanotus assemblage.
Maglio suggested that cobella, the type species of Liophis, was closely
related to his melanotus species assemblage, differing only in the
presence of basal hooks on the hemipenis (fide Roze, 1964) and the
absence of a maxillary diastema (already shown to be variable by Peters,
1963). Maglio suggested that Dromicus and Liophis may be congeneric
but maintained them as separate genera.

Myers (1974) compared Rhadinaea to several Neotropical colubrid
snake genera, including Liophis, Leimadophis, Lygophis and Umbrivaga
and found them to differ from Rhadinaea as a result of possessing
acalyculate hemipenes with apical discs and, in general, having moder-
ately different color patterns. Myers stated that there is no relationship
between Rhadinaea and members of the Leimadophis (=Dromicus) -
Liophis-Lygophis complex, although they have been often confused in
the past. Myers (1974, footnote p. 2 36) indicated that there are several
species erroneously assigned to Liophis, and that some may berelated to
Rhadinaea, but that his knowledge of these groups was sketchy and that
further discussion must wait until these species are better known. Myers
(1973) removed the species atahuallpae from Leimadophis and antio-
quiensts, boursieri and tristriatus from Lygophis and placed them in a new
genus, Saphenophis. Later Myers (1974) removed several species from
Liophis (sensu lato, Peters and Orejas-Miranda, 1970) and placed them
in the genus Rhadinaea. In addition to Myers’ findings, my examination
of type specimens of species assigned to the Dromicus-Liophis-Lygophis
complex reveals that Liophis subocularis is a junior synonym of
Rhadinaea decorata, Liophis amarali is a Rhadinaea (its species rela-
tionship has not been determined at this time) and that Lygophis
amoenus and Liophis leucogaster cannot be assigned to existing genera at
this time. I concur with Myers (1974:2 2) that there are species referred
to Rhadinaea that are not assignable to any genus as presently defined.
For the sake of convenience, some of these were placed in Liophis by
Myers, but he indicated that they do not belong there. Species that
cannot be assigned to presently defined genera are genimaculata
Boettger (=joberti Sauvage), obtusus Cope, steinbachi Boulenger,
melanauchen Jan, undulata Wied and melanostigma Wagler. The latter
six species may form a natural group and perhaps a separate genus. Dr.
Charles Myers (pers. comm.) is presently examining the morphology of
these species. For further details of the confusion that has existed
between Rhadinaea and Liophis see Myers (1973:17-20).

The various “generic” characters mentioned above will not distinguish
Dromicus (Leimadophis sensu lato), Liophis or Lygophis. Inasmuch as I
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have been unable to find a single character that will separate the three
genera even 80 percent of the time, it seems advisable to consider them
congeneric. Liophis Wagler 1830 is the earliest available name for the
three genera,

With the removal of those species that do not have a smooth apical
disc on the hemipenes, there are approximately 40 species remaining in
the genus Liophis. Of the 40 species, about 15 are probably conspecific,
leaving about 25 valid species in the genus.

The following synonomy of Liophis includes strict synonyms and
several other names that have been misapplied to nominal species.
There are five genera (Dryophylax, Enicognathus, Herpetodryas,
Taeniophallus, Tachymenis) that do not appear in the synonomy, but are
frequently seen in early literature for species that have recently been
transferred to other genera (see Table 1).

Liophis Wagler

Coluber (nec Linnaeus 17568) Shaw 1802: (part); Daudin 1803: (part);
Lichenstein, 1823: (part); Wied 1824:. 1825: (part). [L. cobella, L. cursor, L.
lineatus, L. melanotus, L. miliaris, L. poecilogyrus, L. reginae, L. triscalis, L.
typhlus].

Natrix (nec Boie 1820) Wagler 1824: (part). [L. almadensis, L. typhlus).

Liophis Wagler 1830 Nat. Syst. Amphib.: 187 Type species: Coluber cobella
Linnaeus.

Xenodon (nec Boie 1820) Schlegel 1837: (part); Cope 1870: (part). [L.
poecilogyrus, L. typhlus].

Dromicus Bibron in de la Sagra 1843. Hist. Fis. Pol. Nat. Cuba, Spanish Ed.,
4:133. Type-species: Coluber cursor Lacépéde.

Pariopeltis Fitzinger 1843 Syst. Rept:25. Type-species; Coluber triscalis
Linnaeus.

Opheomorphus Fitzinger 1843 Syst. Rept.:25. Type-species: Coluber miliaris
Linnaeus.

Leimadophis Fitzinger 1843 Syst. Rept.:26. Type-species: Coronella almadensis
Wagler.

Pseudophis Fitzinger 1843 Syst. Rept.:26. Type-species: Xenodon schotti
Schlegel.

Lygophis Fitzinger 1843 Syst. Rept.:26. Type-species: Herpetodryas lineatus
Schlegel (=Coluber lineatus Linnaeus).

Calophis Fitzinger 1843 Syst. Rept.:26. Type-species: Herpetodryas cursor
Schlegel (=Coluber cursor Lacépeéde).

Limadophis Agassiz 1846 (emendation of Leimadophis Fitzinger) Nomencl.
Zool. Index Universalis:210.

Ablabes (nec Dumeril 1852) Dumeril, Bibron and Dumeril 1854: (part). [L.
purpurans.
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Coronella (nec Laurenti 1768) Giinther, 1858- (part). [L. anomala, L. jaegeri ..
miliaris, L. purpurans.

Ophiomorphus Cope 1862b (emendation of Opheomorphus Fitzinger) Proc.
Acad. Nat. Sci. Philadelphia, 1862:75.

Liopeltis (nec F itzinger 1843) Jan, 1863: (part). [L. sagittifer].

Rhadinaea (nec Cope 1863) Cope, 1868: (part); Koslowsky 1895; 1896a: (part);
Peracca, 1897: (part); Jensen, 1900: (part); Werner, 1909: (part); Amaral,
1923: (part); Dunn, 1943: (part). |L. anomalus, L. brazili, L. chrysostoma, [,
festae, L. frenata, L. sagittifer].

Zamensis (nec Wagler 1830) Giinther, 1879: (part). [L. bimaculatus].

Aporophis Cope 1878, Proc. Amer. Philos. Soc., 17:34, Type-species: Coluber
lineatus Linnaeus,

Trigonocephalys (nec Oppel 1811) Bacque, 1906: (part). [L. almadensis).

GENERIC DESCRIPTION

Liophis currently containg about 40 species (Table 2) that are
characterized by having slightly to moderately bilobed, spinose hemi-
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Diagnosis, — Liophis is distinguished from other Neotropical snake
genera with similar hemipenes as follows: 1) from Umbrivaga by having

direction. 2) from Lystrophis by the presence of a normal premaxilla
loosely connected to the septomacxilla and nasals rather than premacxilla

maxilla; by having the maxillary process of the ectopterygoid without a
deep central emargination or by being boot-shaped and having the
supratemporal equal in width throughout its length or slightly rounded
anteriorly rather than by having the anterior end almost twice as wide as
posterior end; in addition, by never having more than 19 scale rows at
midbody nor an entire anal plate. 4) from Erythrolamprus by having well
developed anterolateral projections of frontal immediately followed by
an almost waist-like restriction of the frontals at the level of the anterior

the maxilla, rather than the anterior end of ectopterygoid having a well-
developed and lengthy anterior projection (see figure 1 for illustrations
of osteological characters); never with complete color rings of equal

Distribution, — Liophis is widely distributed in cis-Andean South
America, reaching 43° south latitude in Argentina (Figure 2). Several
species are found in the northern Andes, reaching an elevation of 3500 m
and three species range down the western Andes to 20° south latitude.
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Stomach contents of several species reveal that arthropods, millipeds,
earthworms, fish (Synbranchus), salamanders, anurans (Bufo, Eleu-
therodactylus, Hyla, Leptodactylus, Phyllobates, and Colostethus) and
their larvae, lizards (Ameiva and Gymnophthalmus) and birds are
principal prey items (Abalos et al, 1965, Beebe 1946; Dixon and Soini,
1977; Duellman 1978; Dunn 1944b; Freiberg 1957; Myers, Daly and
Malkin, 1978; Sexton and Heatwole, 1965; Test et al, 1966; Vaz-
Ferreira et al., 1973; Wehekind 1955).

Reproductive information is sparse. One species (viridis) was shown to
have sperm storage capabilities by Fox (1956). Copping (1957) indicated
the L. albiventris lays its eggs in heaps of rotting vegetation. Vaz-Ferreira
et al., (1970) showed that several unrelated species of colubrid snakes
untilize communal nest sites, such as the nests of the leaf-cutting ant,
Acromyrmex. They recorded clutches of 4 and 7 L. Jaegeri eggs laid
between 4 and 10 December. Fitch (1970) examined 40 females of L.
reginae from Peru that contained between 1 and 8 (x=4.53) eggs.
Oviducal eggs were present in females of L. reginae in every month
except May and July. Dunn (1944b) recorded the laying of 16 eggs by one
female of L. bimaculatus from Bogota, Colombia, that hatched 11
months later. Sexton and Heatwole (1965) found three gravid female L.
epinephalus in Panama with 5, 7 and 10 eggs on 22 June, 23 June, and 29
July, respectively. Beebe (1946) recorded one Guyanan L. breviceps with
8 eggs on 9 October and one L. typhlus from Guyana with 5 eggs on 17
June. Test et al. (1966) found a specimen of L. zweifeli from Rancho
Grande, Venezuela, containing 3 shelled oviducal eggs on 8 April and
another with 5 large ova on 4 July.

TABLE 2

The generic content of Liophis currently consists of 40 species (20 subspecies
not included), of which about 25 are valid. I have listed the 40 species as they are
currently recognized. However, in a forthcoming series of papers, several species
(those marked with a plus sign) will be shown to be conspecific with other
species.

+ albiventris + coralliventris lineatus + purpurans
almadensis cursor longiventris reginae

+ amazonicus epinephalus melanotus sagittifer
anomala festae miliaris taeniurus

+bimaculatus  + flavifrenatus  + mossoroensis  + trebbaui

+ brazili + fraseri ornatus triscalis
breviceps frenata paucidens typhlus

+ canaima + ingeri perfuscus viridis

+ chrysostoma Jaegeri poecilogyrus williamst

cobella Juliae + pseudocobella + zweifel

-
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RELATIONSHIPS

Liophis belongs to the subfamily Xenodontinae, tribe Xenodontini,
along with Xenodon, Lystrophis, Waglerophis, Erythrolamprus, and
Umbrivaga. These were proposed as a single group by Dowling (1975)
because of similar hemipenial morphology and the absence of posterior
vertebral hypapophyses. For illustrations of hemipenial morphology, see
Cope (1900), Dowling (1975), Emsley (1963), Gans (1964), Maglio
(1970), Orejas-Miranda (1966), and Romano and Hoge (1972).

In the absence of a fossil record, any discussion of relationships within
the group and its history must be based on inferred affinities of its living
members. There are approximately 40 species of Liophis, six of
Xenodon, six of Erythrolampus, three of Umbrivaga, three of Lystrophis,
and one of Waglerophis. Liophis, Erythrolampus, and Xenodon are
widespread in cis-Andean South America and their range extends
northward to Costa Rica, Nicaragua and Mexico, respectively. Wagler-
ophis is confined to thé open plant formations of the caatinga, cerrado,
and chaco of Brazil, Paraquay, and northern Argentina. Lystrophis
appears to have a distribution similar to Waglerophis but is more
restricted to southeastern South America between 15° and 40° south
latitude. Umbrivaga has the most restricted distribution, occurring in the
Amazon basin from Iquitos to Manaus, the western edge of the
Colombian Llanos near Loma Linda, and in the cloud forests of Rancho
Grande, Venezuela.

The species of the Xenodontini are about evenly distributed in South
America with five being Andean, 11 being Amazonian, 11 occurring
north of the Amazon, and 17 south of it; with five other species on
Caribbean islands.

Five of the six genera in the tribe Xenodontini show some degree of
specialization for foraging and feeding strategies. The specializations
involve part or all of the anterior part of the skull, maxilla (and teeth),
palatine, pterygoid, ectopterygoid, quadrate, supratemporal, gape, eye
size, and external scale modifications. My interpretation of the affinities
of the six genera is based on the gross examination of the preceding
characters (see Table 3) and is highly speculative at best.

Liophis appears to be the most generalized genus of the group in its
osteology, external morphology, habitat, and food preferences. E rythro-
lamprus is the sister genus to Liophis. It has a generalized external
morphology, but with a broader skull, grooved post-diastemal maxillary
teeth and less generalized food preferences (ophiophagous). Umbrivaga
iIs more specialized than the former two genera, showing a general
reduction in body size, scale rows, numbers of ventrals, caudals, labials,
and teeth, a rounded skull, a maxilla with enlarged sword-like, post-
diastemal teeth that point me dially and it specializes on reptile eggs as a
food resource (personal observation). Xenodon, Waglerophis, and
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Lystrophis have a common denominator in a relatively short, rotating
maxilla with very large post-diastemal teeth that aid in swallowing frogs
and/or toads (Kardong, 1979). Xenodon and Waglerophis are closely
related but can be separated from one another by characters of cranial
morphology, number of maxillary teeth, and gross hemipenial morphol-
ogy. Both genera feed principally on Leptodactylus, Bufo, and other
anurans. Lystrophis is the most specialized member of the group, with a
highly modified snout and associated bones, a very short maxilla, with
few teeth, and it principally forages for toads (Odontophrynus, Melano-
phyniscus) and lizards (Teius) in the same manner as does the North
American hognose snake, Heterodon.

Since four of the genera have modified maxillary bones and teeth for
specific feeding strategies they likely evolved early from a Liophis-like
ancestor. However, one of the four genera ( Umbrivaga) does not have a
rotating maxillary and probably evolved later and from another branch
(see Figure 1).
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Figure 2. — Distribution of the colubrid snake genus Liophis in South America.



TABLE 3

List of genera and species of snakes whose skull and individual tooth bearing bones were examined during the course of the
study.

NO. OF SKULLS MUSEUM NOS.
SPECIES + DENTIGEROUS BONES FOR SKULLS
Erythrolamprus — aesculapii 2+8 FMNH 2621, TCWC 44610
bizona 1 MCZ 56082
mimus 1 MCZ 50225
venustissimus 1 MCZ 3487
Liophis almadensis 2+4 MCZ 17950, TCWC 53409
amazonicus 1+5 MCZ 2820
anomala 1+24 MCZ 853
bimaculatus 1+21 MCZ 17133
breviceps 0+58
chrysostoma 0+28
cobella 3+153 MCZ 19210, 16385, 838
coralliventris 0+2 .
cursor 1+17 MCZ 6011B
epinephalus 3+326 CRE 1160, 1763, MCZ 15299
flavifrenatus 1+22 MCZ 17912
festae 0+14
frasert 0+34
Jjaegeri 1+41 MCZ 5633
Juliae 2+35 MCZ 32055, 57819
lineatus 1+97 MCZ 32758
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TABLE 3 (cont.)

NO. of SKULLS MUSEUM NOS.
SPECIES + DENTIGEROUS BONES for SKULLS
Liophis  mariae 2 MCZ 6138A, B
melanotus 5+1 MCZ 48758, 83049, TCWC 3 uncat.
miliaris 1+54 MCZ 2829
opisthotaenia 0+20
ornatus 1+14 MCZ 6137
perfuscus 1+8 MCZ 78621
poecilogyrus 2477 MCZ 2665, 140378
pseudocobella 1+26 MCZ 65382
reginae 2+343 MCZ 49068, TCWC 42112
rufus 0+1
taeniurus 1+40 MCZ 11297
triscalis 0+23
typhlus 1+57 TCWC 38049
williamsi 0+6
Lystrophis  dorbignyi 2:E2 MCZ 20745, TCWC 53499
Umbrivaga mertensi 1+2 UMMZ 124216
pyburni 14T UTA 3421
pygmaeus 1+15 TCWC 40545
Waglerophis  merremi 1+1 TCWC 518
Xenodon rhabdocephalus 3+8 MCZ 32448, 38717, TCWC 517
severus 1+4 TCWC 516

TOTAL 50+1598
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SUMMARY

In summary, a large and difficult group of South American snakes is
redefined and the intrageneric affinities ae reassessed in order to reflect
a more natural relationship.

A detailed table is presented that includes all taxa formerly thought to
belong to the genera Dromicus, Leimadophis, Liophis, and Lygophis and
their current disposition.

A historical resume is presented indicating how and/or why early
authors used certain species and/or generic combinations. The species
content of those early generic concepts were extremely confusing and
most are herein placed with their proper genera. Morphological char-
acters, such as hemipenial ornamentation, posterior maxillary diastemal
width, scale pit numbers, scale row reduction patterns, and color
patterns once used to diagnose the genera Dromicus, Leimadophis,
Liophis, and Lygophis, are shown to vary or to be frequently shared
among the four genera. Hence, the genera have been combined underthe
oldest available name, Liophis Wagler, 1830. A complete synonymy is
presented for the latter genus in addition to a redefinition and diagnosis.

A brief summary is presented of diet, habitat, and reproduction for
some of the species of the genus Liophis.

The distribution and Intergeneric relationships of Liophis are dis-
cussed in light of the morphological similarities with other members of
the tribe Xenodontini,
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