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ABSTRACT
Recent molecular studies have effectively resolved the phylogeny of most of the modern snakes.
Notwithstanding this, the taxonomy at the family level is seen to be inconsistent between major clades, with
family level groups of similar divergence times being classified by single authors variously as genera,
subfamilies and families within single given papers.

To correct the inconsistencies, some of the lower ranked groups are elevated to match the others already
accorded family status.

This also brings the taxonomy and nomenclature of the snakes more into line with other vertebrate groups,
including most notably the birds and placental mammals.

For the majority of affected clades there are already available names and each simply converts from
subfamily to family.

However, four well-established groups until now have not been formally named. Instead they have been
shunted between other family-level groups, sometimes in placements that do not match the evidence. In view
of recently published phylogenies which clearly show that these taxa should be placed separately, regardless
of their very ancient affinities, they are named herein according to the Zoological Code (Ride et al. 1999). A
further two groups, until now classified as being within the Pseudoxenodontinae and Colubrinae, both of
which are now elevated to family status are removed from these and placed within their own families due to
their early divergence.

One of these in turn is divided into two newly named tribes.

Keywords: Taxonomy; Snakes; Colubroidea; new families; Charlespiersonserpeniidae; Micrelapiidae;
Oxyrhabdiumiidae; Psammodynastiidae; Swileserpeniidae; Thermophiidae; new tribes;
Charlespiersonserpenini; Chrysopelini.

INTRODUCTION Unfortunately the taxonomy and nomenclature have not
The currently recognized taxonomy of the extant snakes kept up with the results produced by molecular biologists,
is a synthesis of countless studies over the past two due in part to the relative speed and ease with which
centuries. large amounts of genetic material can be processed.
Studies of morphology and habits have been A good example of this lag was seen in the paper of
complimented by the magnificent new technology of gene Pyron et al. 2011, (Fig 2) where most of the major family-
sequencing and the like. level groups of Colubroidea were shown as diverging

from the main Colubroidea lineage at similar times and
with similar speciation profiles, and yet just three well-
known groups were listed as families. These were
Elapidae, Viperidae and Homalopsidae.

The remaining 16 groups were listed as subfamilies

With all this information at hand, there have been
numerous taxonomies proposed and more recently ever
more detailed phylogenies produced using supermatrix
generating computer progams.

Over the past decade numerous phylogenies have been . .
produced that have established the relationships of the within two__other large famlly_ groups, namely
lesser-known snake genera to other better known genera Lamprophiidae, and Colubridae.

and computer-generated applications calibrated with However the evidence of Pyron et al. (2011) showed

known events have been able to accurately establish quite clearly that on the basis of consistency, either the
common ancestry time-lines and the like. Elapidae should have been subsumed within

Lamprophiidae to be consistent with the Colubridae, or
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alternatively the rest should have been treated as full
families alongside the Elapidae.

Also notable was that Pyron et al. (2011) did not
recognize the well defined subgroups within the Elapidae
as subfamilies, as had been done for the mega-families
Lamprophiidae and Colubridae.

Now in fairness to the authors, a detailed taxonomy was
not their objective, however it is raised here as argument
for the need to have a consistent taxonomy and
nomenclature that other herpetologists can use.

In summary, | see it as preferable to elevate the
approximately 22 groups of snakes with family level
divergences to full family level in nomenclature rather
than the subsuming of the majority into what could well
be just two or three super-families.

This preference is also noted in view of the fact that
increasing numbers of taxonomists are also using the
tribe level of nomenclature to identify groups of like
genera, thereby in effect allowing for a little used level of
grouping between genus and family to further clarify
phylogenetic affinities.

In terms of what was seen in Pyron et al. (2011), | hereby
elevate all subfamilies within their Fig 1, to full family
status.

None of these families, as defined as subfamilies in
Pyron et al. (2011) are formally defined herein.

Instead | rely on the originally published subfamily
diagnoses for these same groups by the original authors
to in effect become the new diagnosis for each separate
family as stated herein.

In the event that none of the 28 listed families below
(excluding the six newly named) have not been
previously listed as such (in other words only as
subfamilies previously), then this paper should be treated
as the first formal recognition of these groups as family
level taxon groups.

In terms of formal diagnosis within this paper, each family
is diagnosed and defined as consisting of all species
within the family name genus group that share common
ancestry with these species as far back as the family
level, including those genera listed within each group as
defined as subfamilies by Pyron et al. (2011).

Previously named subfamilies within the Elapidae (as
listed by Smith et al. (1997) and others), not listed or
identified by Pyron et al. (2011) are also recognized by
myself and have been previously defined by the relevant
authors at dates preceding this paper’s publication in
2013.

Added to the families identified above is another, namely
Homoroselapidae from Africa, described by Hoser
(2012a) and six others described below.

Thus the complete list of families within the Colubroidea
is given below.

Hence | now formally use, resurrect or for the first time
ever, erect the following families within the Colubroidea.
These are below.

FAMILIES WITHIN COLUBROIDEA

Aparallactidae

Atractaspididae

Azemiopidae

Calamariidae

Charlespiersonserpeniidae
description below)

Colubridae
Crotalidae
Dipsadidae
Elapidae
Grayiidae
Homalopsidae
Homoroselapidae
Micrelapiidae fam. nov . (this paper, description
below)
Lamprophiidae
Natricidae

Oxyrhabdiumiidae fam. nov . (this paper, description
below)

Pareatidae
Prosymnidae

Psammodynastiidae fam. nov . (this paper, description
below)

Psammophiidae

Pseudaspididae

Pseudoxenodontidae

Pseudoxyrhophiidae

Sibynophiidae

Swileserpeniidae fam. nov . (this paper, description
below)

Thermophiidae fam. nov . (this paper, description

below)

Xenodermatidae

Viperidae

With the exception of those six family groups listed above
as new, all other groups have at some stage been

previously designated as family level groupings by one or
more previous author.

In terms of the two families, Charlespiersonserpeniidae
fam. nov. and Thermophiidae fam. nov. | make the
following additional comments.

Based on most existing taxonomy’s
Charlespiersonserpeniidae as defined in this paper
(consisting four named genera) would probably be placed
as a subfamily within the Colubridae.

However, it is clear from the phylogenies recently
produced that this clade diverged from the rest of the
Colubridae very early in the piece and in a time period
similar to that for other well-defined and accepted
families (see for example Fig 1, in Pyron et al. 2011 for
the relevant family-level relativities).

On that basis | believe it appropriate that this group be
accorded family group recognition.

In terms of the Colubridae as now recognized, the next
major divergent group in terms of antiquity of divergence
was almost certainly the tribe Oligodonini, that is clearly
also widely divergent of the rest, both morphologically
and genetically.

However it did diverge considerably more recently than
the Charlespiersonserpeniidae as defined in this paper,

fam. nov . (this paper,
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and so sits outside what | believe should be the antiquity
required for full family-level recognition.

The taxonomic recognition of the tribe Oligodonini Hoser,
2012, does in my view give an accurate view of where the
group lies in the Linnaean system and therefore | leave
the numerous genera within that tribe as defined by
Hoser (2012d) as is.

The genus Thermophis Malnate, 1953, has been
variously placed within either Dipsadidae or
Pseudoxenodontidae, and clearly has affinities with both.

However the divergence from other members of both is in
my view sufficiently archaic as to warrant this genus
being placed within its own family.

If any of the new families are later downgraded by other
authors to the level of subfamily, the diagnosis for each
will remain the same and the diagnosis for family-level
groups herein should also be treated as being definitions
of subfamily groups as well, to accommodate for the
possibility of unaccounted for extinct forms or
undiscovered ones.

Hence each diagnosis within this paper should be treated
as two; that is one for family and one for subfamily (inae).

As mentioned already the body of evidence relied upon
to resolve the current taxonomy of the Colubroidea is
immense. However some of the key published studies
and relevant papers include the following: Alfaro et al.
(2008), Cadle (1984, 1985), Chen et al. (2013), Collins
(2006), Cope (1893), De Queiroz (2006), Dowling (1978),
Dowling and Deullman (1978), Giinther (1858), Huang et
al. (2009), Jan (1863), Keller et al. (2003), Kelly et al.
(2003, 2009), Keogh (1998), Laurenti (1768), Lawson et
al. (2005), Leviton (1968), Liem et al. (1971), Nixon et al.
(2003), Pinau et al. (2004), Pyron and Burbrink (2009,
2012), Pyron et al. (2011, 2013), Rannala et al. (1998),
Romer (1956), Vidal et al. (2007, 2008, 2009, 2010), Vitt
and Caldwell (2009), Wiens (2003), Wiens and Moen
(2008), Zaher (1999), Zaher et al. (2009, 2012), Zhao
and Adler (1993), Zug et al. (2001), Zwickl and Hillis
(2002), and the sources cited therein, which includes
relevant papers not necessarily themselves about snake
taxonomy or phylogenetics, but yet deal with other
vertebrates in relevant matters.

| have no doubt that in the immediate term, there will be
howls of protest from the usual quarters in terms of this
new classification for the Colubroidea.

Examples of this type of protest are seen in the
numerous blogs posted in Herpetological Review (e.g.
Burbrink et al. 2007 and Kaiser et al. 2013) or
alternatively see Crother et al. (2008, 2012), the latter
from 2008 rebutted by Pauly et al. (2009).

However | also have no doubt that as the various
branches of zoological classification become more
consistent across classes of vertebrate, that the
taxonomy formally proposed herein will become widely
adopted as the most sensible choice.

As a matter of formality, each family defined herein is
also redefined as a subfamily, in order to account for
fossil taxa that may be found, to enable the nominate sub
familial groups to be properly identified from this point in
time as well.

CHARLESPIERSONSERPENIIDAE FAM. NOV.
(Terminal Taxon: Leptophis punctulatus  Gray, 1826)

Now generally known as Charlespiersonserpens
punctulatus (Gray, 1826) or previously as
Dendrelaphis punctulatus  (Gray, 1826).

Diagnosis: As a family they are found in the South-east
Asian region and adjacent places including the Indian
subcontinent and a sizeable part of Australasia.

The family is best diagnosed and separated from others
by a diagnosis of the four component genera.

Thus the family is defined as being one or other of the
following four:

1/ The genus Dendrelaphis Boulenger, 1890 are the so-
called tree snakes or Bronzebacks.

All are similar in build and habits, being generally
slender, slightly laterally compressed with long-whip-like
tails, head barely distinct from the neck, large eye with a
round pupil. The ventrals exhibit a sharp ridge running
down either side presenting an “arch-shape” in cross
section which enables traction when climbing trees and
the like.

Color varies strongly between species and within wide-
ranging species also varies depending on locality.

There is a variable dorsal colour, slightly lighter laterally,
but all lack longitudinal black stripes on all or most of
their body, labials and throat pale, 13 dorsal mid-body
rows, all smooth with apical pits, and arranged obliquely,
156-221 ventrals, divided anal, 118-160 divided
subcaudals, loreal present, 8-9 supralabials, with only the
fourth supralabial makes contact with the eye, 1 pre-
ocular, 2 or 3 postoculars and have a hemipenis that
extends past the fifteenth subcaudal.

Note that for Dendrelaphis, only the fourth supralabial
makes contact with the eye, with numbers 5 and 6 merely
coming close, the latter being the configuration for
Charlespiersonserpens Hoser, 2012.

When threatened, snakes will puff up their neck and fore
body, swelling it vertically, often yielding different colored
skin between the now parted scales.

The type species, the Striped Bronzeback Dendrelaphis
caudolineatus (Gray, 1834) is physically quite different
from seven Australia/New Guinea species, being of
obviously thinner build and glossier scalation, moved to
the genus Charlespiersonserpens Hoser, 2012 (see
below), or:

2/ The diagnosis for the genus Charlespiersonserpens
Hoser, 2012 is as follows: A group of snakes separated
from other Dendrelaphis by their generally heavier build
(like-for-like) and slightly less glossy dorsal body shields
(at same point of shedding cycle).

The following suite of characters identifies this genus:
Variable dorsal colour, slightly lighter laterally, but all lack
longitudinal black stripes on all or most of their body,
labials and throat pale, 13 dorsal mid-body rows, all
smooth and arranged obliquely, 156-221 ventrals, divided
anal, 118-160 divided subcaudals, loreal present, 8-9
supralabials, with fourth and fifth or fifth and sixth in
contact with the eye, 1 pre-ocular, 2 or 3 postoculars and
have a medium or short hemipenis that doesn’t extend
past the fifteenth subcaudal.
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Snakes within the genus Dendrelaphis have a higher
average ventral count than seen in the genus
Charlespiersonserpens Hoser, 2012.

Furthermore for snakes within the genus Dendrelaphis
only the fourth supralabial makes contact with the eye,
with numbers 5 and 6 merely coming close, as opposed
to the configuration given above for
Charlespiersonserpens Hoser, 2012.

Noteworthy is that two species within this genus, namely
papuenis (Boulenger, 1895) and salomonis (Ginther,
1872) were in 1984 resurrected from synonomy with
punctulatus andl/or calligastra by McDowell in 1984, and
again by Wells and Wellington in 1985, which has been
upheld by later studies, or:

3/ The genus Chrysopelea Boie, 1826 is diagnosed as
follows:

All are long and slender in build, head wider than the
neck. The head shape is spatulate and with a depressed
snout. The eyes are large and the pupil is round. There
are 9 supralabials with the fouth, fifth and sixth touching
the eyes. There are 17 mid-body scale rows and the
dorsal scales are smooth, except in the species
taprobanica where they are keeled (subgenus
Wellsserpens Hoser, 2013). There are 198-234 ventrals,
107-138 subcaudals and the ventral and subcaudal
scales have distinctive lateral keels; 20-22 maxillary
teeth, 3 and 4 being partly grooved.

The so-called flying snakes from southern Asia are a
distinctive group of usually brightly coloured snakes. An
individual snake will glide by using its ridge scales along
its belly, pushing against rough bark surfaces of tree
trunks, allowing it to move vertically up a tree. Upon
reaching the end of a tree’s branch, the snake continues
moving until its tail dangles from the branch’s end. It then
makes a J-shape bend, leans forward to select the level
of inclination it wishes to travel to control its flight path, as
well as selecting a desired landing area. Once it decides
on a destination, it propels itself by thrusting its body up
and away from the tree, sucking in its stomach, flaring
out its ribs to turn its body in a “pseudo concave wing”
while simultaneously making a continual swaying
movement of lateral undulation more-or-less parallel to
the ground to stabilize its direction in midair flight so as to
safely land. The combination of sucking in its stomach
and making a motion of lateral undulation in the air allows
the snake to glide in the air, where it also manages to
save energy compared to travel by crawling on the
ground and to potentially avoid terrestrial predators. The
concave wing that a snake creates in sucking its
stomach, flattens its body to up to twice its width from
back of the head to the anal vent, which is close to the
end of the snake’s tail, causes the cross section of the
snake’s body to resemble the cross section of a flying
disc. The cross sectional concavity causes increased air
resistance under the centre of the snake, causing lift for
the snake to glide (or “fly”). The snake continuously
moves in lateral undulation to create an enhanced effect
of increased air pressure underneath its arched body to
glide. While the ultimate destination of the snake is best
predicted by ballistics they do have some control over
where they go and land, determined by in air movement.

These snakes are mildly venomous colubrids, not

regarded as dangerous to humans.

Five species from the genus have been described,
although one of these is only known from a single
specimen, or:

4/ The genus Ahaetulla Link, 1807, is diagnosed as
follows: All are characterized by thin, elongated bodies,
with extremely long tails and a sharply triangular shaped
head. They are primarily green in color, but can vary quite
a bit to include or be yellows, oranges, greys and browns.
They may have black and/or white patterning, or can be
solid in color. Their eyes are apparently unique in the
reptile world, having keen binocular vision and very
distinctive keyhole shaped pupils.

The genus Ahaetulla is further diagnosed and separated
from other genera as follows: Maxillary teeth 12 to 15,
one or two in the middle much enlarged, fang-like, and
followed by an interspace, after which the teeth are very
small; one or two posterior grooved fangs, situated below
the posterior border of the eye ; mandibular teeth
increasing in length to the third or fourth, which is very
large, fang-like; the posterior small. Head elongate,
distinct from neck, with strong canthus rostralis and
concave lores; eye rather large, with horizontal pupil;
nostril in the posterior part of a single nasal; frontal
narrow, more or less bell-shaped. Body much elongate
and compressed; scales smooth, without apical pits, in
15 rows, disposed obliquely, vertebral row slightly
enlarged; ventrals rounded. Tail long; subcaudals in two
rows (Boulenger, 1896).

Comments: Previously published accounts for the
genera Charlespiersonserpens Hoser, 2012 and
Dendrelaphis Boulenger, 1890 include those listed by
Hoser (2012c) and sources cited therein.

These include: Anderson (1871), Auffenberg (1980),
Auliya (2006), Baier (2005), Bergman (1955), Boie
(1827), Boulenger (1886, 1888, 1890, 1894a, 1895a,
1895b, 1897), Bourret (1935), Cohn (1905), Das (1999),
Das and De Silva (2005), Daudin (1803), David and
Vogel (1996), de Lang and Vogel (2005), de Rooij (1917),
Deuve (1970), Devan-Song and Brown (2012), Doria
(1817), Duméril et al. (1854), Flower (1897, 1899), Frith
(1977), Gadow (1909), Garman (1901), Gray (1825,
1826, 1835, 1841, 1842), Grismer et al. (2008), Glinther
(1867, 1872), How and Kitchner (1997), How et al.
(1996), Iskandar and Colijn (2002), Janzen et al. (2007),
Koch (2011), Kuhl (1820), Lazell (2002), Lazell and Wu
(1990), Leviton (1970), Lidth De Jeude (1911), Lim and
Cheong (2011), Lim and Lim (1992), Lim and Ng (1999),
Loveridge (1948), Macleay (1875, 1877, 1878, 1884),
Malkmus et al. (2002), Manthey and Grossmann (1997),
McCoy (2006), McDowell (1984), McKay (2006), Meise
and Hennig (1932), Mertens (1926, 1927, 1930), Obst
(1977), Schmidt (1932), Sharma (2004), Smith (1943),
Stejneger (1933), Sudasinghe (2010), Taylor (1950),
Thompson and Thompson (2008), Tiwari and Biswass
(1973), Tweedie (1983), van Rooijen and van Rooijen
(2007), van Rooijen and Vogel (2008a, 2008b, 2008c,
2009, 2010), Vijayakumar and David (2006), Vogel (1995,
2010), Vogel and van Rooijen (2007, 2008, 2011a,
2011b, 2011c), Wall (1908c, 1910c, 1913, 1921a, 1921b),
Wells and Wellington (1985), Werner (1893), Whitaker et
al. (1982), Zhao and Adler (1993), Ziegler and Vogel
(1999).
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Previously published accounts for the genus Chrysopelea
Boie, 1826 include those listed by Hoser (2013) and
sources cited therein and include: Auliya (2006), Boie
(1827), Boistel et al. (2001), Bong Heang (1987),
Boulenger (1890, 1894a), Brongersma (1933), Brown et
al. (1996), Bulian (1997), Chanard et al. (1999), Cox et al.
(1998), David and Vogel (1996), de Lang and Vogel
(2005), Devan-Song and Brown (2012), Dowling and
Jenner (1998), Duméril et al. (1854), Ferner et al. (2000),
Fischer (1880), Gaulke (1986, 1994, 2011, 2012),
Geissler et al. (2001), Grismer, et al. (2002, 2007, 2008,
2010), Grossmann and Schéfer (2001), Grossmann and
Tillack (2001a, 2001b, 2004), Ingle (2010) Iskander and
Erdelen (2006), Kannan (2006), Karunarathna Suranjan
and Thasun Amarasinghe (2011), Kopstein (1926),
Leviton (1964a), Lim and Ng (1999), Linnaeus (1758),
Mahony et al. (2009), Malkmus (1985), Malkmus et al.
(2002), Manthey and Grossmann (1997), Murthy (2010),
Pauwels et al. (2000, 2003), Purkayastha et al. (2011),
Pyron et al. (2011, 2013), Quah et al. (2011), Sang et al.
(2009), Schmidt (2012), Sharma (2004), Shaw (1802),
Smith (1943), Stuart and Emmett (2006), Taylor (1965),
Teo and Rajathurai (1997), Thompson (1913), Tillack
(2006), Tweedie (1950, 1954), van Rooijen and van
Rooijen (2007), Vyas (2007), Wall (1907a, 1908d, 1921a)
Wanger et al. (2011), Werner (1925), Whitaker and
Captain (2004), Zhao and Adler (1993), Ziegler et al.
(2007) and Zug et al. (1998).

Previously published accounts for the genus Ahaetulla
Link, 1807 include the following: Avadhani (2005),
Bergman (1956), Boie (1827), Bonnaterre (1790),
Boulenger (1890, 1896a, 1896b, 1897), Cochran (1930),
Cox et al. (1998), Das and De Silva (2005), David and
Dubois (2005), Dowling and Jenner (1988), Duméril et al.
(1854), Fischer (1885a), Gaulke (1994, 2011), Golder
(1989), Grismer et al. (2008), Gunther (1858, 1859,
1864), Hien et al. (2001), ICZN (1987, 2005), Janzen et
al. (2007), Karunarathna and Amarasinghe (2009),
Lacepede (1789), Link (1807), Linnaeus (1758), Manthey
and Grossmann (1997), Khaire and Khaire (1993),
Midtgaard (2011), Miralles and David (2010),
Nabhitabhata et al. (2000), Neumann-Denzau and
Neumann-Denzau (2010), Sajdak (2010), Sang et al.
(2009), Schlegel (1837), Sharma (2004), Smedley
(1932), Smith (1930, 1943), Stejneger (1933), Taylor
(1953, 1965), Tweedie (1950), van Rooijen and van
Rooijen (2002), Venkatraman et al. (1997), Wall (1905a,
1905b, 1905c¢, 1906, 1908a, 1908b, 1910a, 1910b,
1921a), Whitaker and Captain (2004), and sources cited
therein.

There is a strong case both phylogenetically and
morphologically to divide Ahaetulla Link, 1807 three
ways, either into three genera or alternatively, three
subgenera. There are already available names for the
phylogenetic groups.

The genera Charlespiersonserpens Hoser, 2012 and
Dendrelaphis Boulenger, 1890 are herein placed in a new
tribe, Charlespiersonini, using the same diagnosis as
given here for the two genera.

The genera Chrysopelea Boie, 1826 and Ahaetulla Link,
1807 are herein placed in a new tribe, Ahaetulliini, using
the same diagnosis as given here for the two genera.

Content: Charlespiersonserpens Hoser, 2012;

Dendrelaphis Boulenger, 1890; Chrysopelea Boie, 1826;
Ahaetulla Link, 1807.

CHARLESPIERSONSERPENIINAE SUBFAM. NOV.
(Terminal Taxon: Leptophis punctulatus Gray, 1826)
Now generally known as Charlespiersonserpens
punctulatus (Gray, 1826) or previously as

Dendrelaphis punctulatus  (Gray, 1826).

Diagnosis: As for the family Charlespiersonserpiidae as
defined in this paper.

Content: Charlespiersonserpens Hoser, 2012;
Dendrelaphis Boulenger, 1890; Chrysopelea Boie, 1826;
Ahaetulla Link, 1807.

CHARLESPIERSONSERPENINI TRIBE NOV.
(Terminal Taxon: Leptophis punctulatus Gray, 1826)

Now generally known as Charlespiersonserpens
punctulatus (Gray, 1826) or previously as
Dendrelaphis punctulatus  (Gray, 1826).

Diagnosis: The new tribe Charlespiersonini tribe nov. is
best diagnosed by a diagnosis of the two component
genera.

Thus the tribe is defined and separated from others as
being one or other of the following two:

1/ The genus Dendrelaphis Boulenger, 1890 are the so-
called tree snakes or Bronzebacks.

All are similar in build and habits, being generally
slender, slightly laterally compressed with long-whip-like
tails, head barely distinct from the neck, large eye with a
round pupil. The ventrals exhibit a sharp ridge running
down either side presenting an “arch-shape” in cross
section which enables traction when climbing trees and
the like.

Color varies strongly between species and within wide-
ranging species also varies depending on locality.

There is a variable dorsal colour, slightly lighter laterally,
but all lack longitudinal black stripes on all or most of
their body, labials and throat pale, 13 dorsal mid-body
rows, all smooth with apical pits, and arranged obliquely,
156-221 ventrals, divided anal, 118-160 divided
subcaudals, loreal present, 8-9 supralabials, with only the
fourth supralabial makes contact with the eye, 1 pre-
ocular, 2 or 3 postoculars and have a hemipenis that
extends past the fifteenth subcaudal.

Note that for Dendrelaphis, only the fourth supralabial
makes contact with the eye, with numbers 5 and 6 merely
coming close, the latter being the configuration for
Charlespiersonserpens Hoser, 2012.

When threatened, snakes will puff up their neck and fore
body, swelling it vertically, often yielding different colored
skin between the now parted scales.

The type species, the Striped Bronzeback Dendrelaphis
caudolineatus (Gray, 1834) is physically quite different
from seven Australia/New Guinea species, being of
obviously thinner build and glossier scalation, moved to
the genus Charlespiersonserpens Hoser, 2012 (see
below), or:

2/ The diagnosis for the genus Charlespiersonserpens
Hoser, 2012 is as follows: A group of snakes separated
from other Dendrelaphis by their generally heavier build
(like-for-like) and slightly less glossy dorsal body shields
(at same point of shedding cycle).
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The following suite of characters identifies this genus:
Variable dorsal colour, slightly lighter laterally, but all lack
longitudinal black stripes on all or most of their body,
labials and throat pale, 13 dorsal mid-body rows, all
smooth and arranged obliquely, 156-221 ventrals, divided
anal, 118-160 divided subcaudals, loreal present, 8-9
supralabials, with fourth and fifth or fifth and sixth in
contact with the eye, 1 pre-ocular, 2 or 3 postoculars and
have a medium or short hemipenis that doesn’t extend
past the fifteenth subcaudal.

Snakes within the genus Dendrelaphis have a higher
average ventral count than seen in the genus
Charlespiersonserpens Hoser, 2012.

Furthermore for snakes within the genus Dendrelaphis
only the fourth supralabial makes contact with the eye,
with numbers 5 and 6 merely coming close, as opposed
to the configuration given above for
Charlespiersonserpens Hoser, 2012.

Noteworthy is that two species within this genus, namely
papuenis (Boulenger, 1895) and salomonis (Glnther,
1872) were in 1984 resurrected from synonomy with
punctulatus and/or calligastra by McDowell in 1984, and
again by Wells and Wellington in 1985, which has been
upheld by later studies.

The tribe is distributed within southern Asia and
Australasia.

Content: Charlespiersonserpens Hoser, 2012;
Dendrelaphis Boulenger, 1890.

TRIBE AHAETULLIINI TRIBE NOV.

(Terminal Taxon: Coluber mycterizans Linnaeus,
1758)

Currently most widely known as
mycterizans (Linnaeus, 1758).
Diagnosis: Tribe Ahaetulliini is best diagnosed by
defining the two component genera.

That is the tribe is herein defined and separated from
other snakes as one or other of:

1/ The genus Ahaetulla Link, 1807, is diagnosed as
follows: All are characterized by thin, elongated bodies,
with extremely long tails and a sharply triangular shaped

Ahaetulla

head. They are primarily green in color, but can vary quite

a bit to include or be yellows, oranges, greys and browns.
They may have black and/or white patterning, or can be
solid in color. Their eyes are apparently unique in the
reptile world, having keen binocular vision and very
distinctive keyhole shaped pupils.

The genus Ahaetulla is further diagnosed and separated
from other snake genera as follows: Maxillary teeth 12 to
15, one or two in the middle much enlarged, fang-like,
and followed by an interspace, after which the teeth are
very small ; one or two posterior grooved fangs, situated
below the posterior border of the eye ; mandibular teeth
increasing in length to the third or fourth, which is very
large, fang-like; the posterior small. Head elongate,
distinct from neck, with strong canthus rostralis and
concave lores; eye rather large, with horizontal pupil;
nostril in the posterior part of a single nasal; frontal
narrow, more or less bell-shaped. Body much elongate
and compressed; scales smooth, without apical pits, in
15 rows, disposed obliquely, vertebral row slightly
enlarged; ventrals rounded. Tail long; subcaudals in two
rows (Boulenger, 1896), or:

2/ The genus Chrysopelea Boie, 1826 is diagnosed as
follows:

All are long and slender in build, head wider than the
neck. The head shape is spatulate and with a depressed
shout. The eyes are large and the pupil is round. There
are 9 supralabials with the fouth, fifth and sixth touching
the eyes. There are 17 mid-body scale rows and the
dorsal scales are smooth, except in the species
taprobanica where they are keeled (subgenus
Wellsserpens Hoser, 2013). There are 198-234 ventrals,
107-138 subcaudals and the ventral and subcaudal
scales have distinctive lateral keels. 20-22 maxillary
teeth, 3 and 4 being partly grooved.

The so-called flying snakes from southern Asia are a
distinctive group of usually brightly coloured snakes. An
individual snake will glide by using its ridge scales along
its belly, pushing against rough bark surfaces of tree
trunks, allowing it to move vertically up a tree. Upon
reaching the end of a tree’s branch, the snake continues
moving until its tail dangles from the branch’s end. It then
makes a J-shape bend, leans forward to select the level
of inclination it wishes to travel to control its flight path, as
well as selecting a desired landing area. Once it decides
on a destination, it propels itself by thrusting its body up
and away from the tree, sucking in its stomach, flaring
out its ribs to turn its body in a “pseudo concave wing”
while simultaneously making a continual swaying
movement of lateral undulation more-or-less parallel to
the ground to stabilize its direction in midair flight so as to
safely land. The combination of sucking in its stomach

and making a motion of lateral undulation in the air allows

the snake to glide in the air, where it also manages to
save energy compared to travel by crawling on the
ground and to potentially avoid terrestrial predators. The
concave wing that a snake creates in sucking its
stomach, flattens its body to up to twice its width from
back of the head to the anal vent, which is close to the
end of the snake’s tail, causes the cross section of the
snake’s body to resemble the cross section of a flying
disc. The cross sectional concavity causes increased air
resistance under the centre of the snake, causing lift for
the snake to glide (or “fly”). The snake continuously
moves in lateral undulation to create an enhanced effect
of increased air pressure underneath its arched body to
glide. While the ultimate destination of the snake is best
predicted by ballistics they do have some control over
where they go and land, determined by in air movement.

These snakes are mildly venomous colubrids, not
regarded as dangerous to humans.

Five species from the genus have been described,
although one of these is only known from a single
specimen.

The tribe is distributed within southern Asia

Content: Ahaetulla Link, 1807; Chrysopelea Boie, 1826.
MICRELAPIIDAE FAM. NOV.

(Terminal taxon: Micrelaps muelleri Boettger, 1880).
Diagnosis: At the present time, this family as defined, is
monotypic for the genus Micrelaps Boettger, 1880.
Therefore the family diagnosis is the same as for the
genus as presently recognized.

The family is herein defined and separated from others
as follows: maxillary very short, with two or three teeth
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followed, after an interspace, by one [two] very large
grooved fang[s] situated below the eye; anterior
mandibular teeth longest. Head small, not distinct from
neck; eye minute, with round or vertically subelliptic pupil;
nostril in a single nasal; no loreal [very rarely 1], no
preocular; prefrontal entering the eye.

Body cylindrical; scales smooth, without apical pits, in 15
rows; ventrals rounded. Tail short; subcaudals in two
rows. An elongated venom gland has been reported in at
least one specimen (Greene 1997).

These snakes occur in the Middle-East and Africa.

Comments: In his study of African colubrids Bogert
(1940) associated Micrelaps with Xenocalamus Gunther
1868, Chilorhinophis Werner, 1907 and Macrelaps
Boulenger, 1896 all opisthoglyphous genera lacking
hypapophyses on the posterior vertebrae and having
undivided hemipenes in which the sulcus spermaticus is
also undivided.

Parker (1949) noticed that Micrelaps muelleri and M.
boettgeri had deeply bifurcated hemipenes and thought
that the genus should rather be placed in Bogert's (1940)
Group VII, being most comparable with Calamelaps
Glnther 1866 (= Amblyodipsas Peters 1856).

In a recent treatment of Atractaspididae (Underwood and
Kochva 1993) Micrelaps was considered the sister group
of Brachyophis Mocquard 1888 from Somalia.

Notwithstanding these findings, Vidal et al. (2007) placed
Micrelaps within the Elapoidea, but sufficiently divergent
from the rest to be placed in its own family, although
these authors did not make any such designation.

There is a considerable body of published studies
relating to the genus Micrelaps Boettger, 1880. Important
publications include: Angel (1925), Amr et al. (1997), Bar
and Haimovitch (2012), Bischoff and Schmidtler (1997),
Boettger (1880, 1893), Bogert (1940), Boulenger
(1896b), Broadley (1993), Broadley and Howell (1991),
de Witte and Laurent (1947), Disi (1885), Disi et al.
(2001), Hraoui-Bloquet et al. (2002), Lanza (1983, 1990),
Largen and Rasmussen (1993), Loveridge (1956),
Mocquard (1888), Pyron et al. (2013), Rasmussen (2002,
2003), Spawls et al. (2001), Sternfeld (1908, 1910),
Underwood and Kochva (1993), Venchi and Sindaco
(2006), Vidal et al. (2007), Werner et al. (2006) and the
sources cited therein.

There is a strong case both phylogenetically and
morphologically to divide the genus Micrelaps Boettger,
1880 two ways, either into two genera or alternatively,
two subgenera. There are already available names for
the phylogenetic groups.

Until now, most authors have placed the genus Micrelaps
Boettger, 1880 within the Atractaspididae, however the
divergence from the nominate genus for the family is
archaic and therefore warrants a family level division.
Content: Micrelaps Boettger, 1880.

MICRELAPIINAE SUBFAM. NOV.

(Terminal taxon: Micrelaps muelleri Boettger, 1880).
Diagnosis: As for the preceding family description.
These snakes occur in the Middle-East and Africa.

Content: Micrelaps Boettger, 1880.

OXYRHABDIUMIIDAE FAM. NOV.

(Terminal taxon: Sténognathe modestus Duméril,
1853).

Generally known as  Oxyrhabdium modestum

(Duméril, 1853).

Diagnosis: This family is diagnosed and separated from
other snake families by the following suite of characters:
Maxillary teeth 30 to 35, small, equal; mandibular teeth
equal. Head is not very distinct from the neck; eye small,
with vertically subelliptic pupil; nostril pierced between
two small nasals; a pair of small internasals; no
praeocular; loreal and prefrontal entering the eye. Body
cylindrical; scales smooth, in 15 rows, without apical pits;
ventrals rounded. Tail moderate, subcaudals divided.
Hypapophyses developed throughout the vertebral
column (Boulenger 1893). Hemipenes are deeply forked
and spinose.

The family is known only from two species, both found in
the Philippine Islands and both assigned to the genus
Oxyrhabdium Boulenger, 1893.

Comments: Many molecular studies, including that of
Pyron et al. (2011) were effectively unable to place
Oxyrhabdium within any existing families.

Leviton (1964b) wrote: “The presence of hypapophyses,
deeply forked hemipenes, and numerous subequal
maxillary teeth leads me to conclude that Oxyrhabdium is
unrelated to any genus of

burrowing or semi-burrowing colubrid snakes presently
known from either Indonesia or the Malay Peninsula. |
believe the similarities in the arrangement of head
shields, smoothness of scales, reduction in length of the
tail, and reduction in the size of the eye, shared in part
with other genera of Indo-Malayan burrowing snakes
(e.g. Agrophis, Brachyorrhus, Oreoculamus, and
Rabdion) must be attributed to convergence among,
otherwise, unrelated but morphologically adapted
groups.”

Notable published reports on the genus include: Bauer et
al. (1995), Beukema (2011), Boulenger (1893), Brown et
al. (2000), Dumeéril (1853), Duméril et al. (1854), Fischer
(1885b), Gaulke (2001), Gaulke and Operiano (2006),
Ginther (1858, 1873), Hallermann (2007), Leviton
(1964b), Peters (1872), Smith (1993), and sources cited
therein.

Content: Oxyrhabdium Boulenger, 1893.
OXYRHABDIUMIINAE SUBFAM. NOV.

(Terminal taxon: Sténognathe modestus Duméril,
1853).

Generally known as  Oxyrhabdium modestum
(Duméril, 1853).

Diagnosis: As for the preceding family description.
The subfamily is known only from two species, both
found in the Philippine Islands and both assigned to the
genus Oxyrhabdium Boulenger, 1893.
Content: Oxyrhabdium Boulenger, 1893.
PSAMMODYNASTIIDAE FAM. NOV.
(Terminal taxon Psammophis pulverulenta
1827)

Generally known as Psammodynastes pulverulentus
(Boie, 1827)

, Boie,
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Diagnosis: Separated from other snake families by the
following suite of characters: Maxillary teeth 10-15, two
anterior and last two posterior abruptly and strongly
enlarged, the posteriormost grooved; anterior mandibular
teeth strongly enlarged; head distinct from neck; canthus
rostralis distinct, angular, eye large, pupil vertically
elliptic; frontal narrow, elongate; nasal single, nostril
small; body cylindrical; scales smooth, in 17 longitudinal
rows at midbody; ventrals rounded, without keel; tail
moderate; subcaudals paired; hypapophyses present
thoughout vertebral column; hemipenes forked, spinose
throughout (Leviton 1983).

Monotypic for two species in the genus Psammodynastes
Gunther, 1858. Found in South-east Asia.

Comments: Leviton (1983) noted consistent differences
between the two species within the single genus
Psammodynastes Giinther, 1858 as well as strong
regional variation within the more widespread species
Psammodynastes pulverulentus.

Published studies on both species within the genus
namely, Psammodynastes pulverulentus Boie, 1827 and
Psammodynastes pictus Gunther, 1858 include, Auliya
(2006), Beukema (2011), Boie (1827), Boulenger (1894b,
1896a, 1897, 1890, 1905), Brown et al. (2000), Bulian
(1999), Cantor (1839), Chanard et al. (1999), Cox et al.
(1998), Das et al. (2009), Das and Palden (2000), David
and Vogel (1996), de Lang and Vogel (2005), Dowling
and Jenner (1998), Duméril et al. (1854), Ferner et al.
(2000), Gaulke (2001, 2006, 2011), Geissler (2012),
Geissler et al. (2011), Grismer et al. (2007, 2008, 2010),
Gunther (1858), Haile (1958), Hein et al. (2001), Jackson
and Fritts (1996), Kopstein (1938), Lim and Ng (1999),
Malkmus et al. (2002), Manthey (1983), Manthey and
Grossmann (1997), Mertens (1930), Ota (1991), Pauwels
et al. (2003), Peters (1868), Rasmussen (1975), Rosén
(1905), Saint Girons (1972), Sharma (2004), Smedley
(1931), Smith (1993), Smith (1943), Steindachner (1867),
Stejneger (1907, 1910), Stuart and Emmett (2006),
Suyanto (1996), Taylor (1965), Teo and Rajathurai
(1997), van Rooijen and van Rooijen (2002), Venning
(1910), Wall (1907c, 1908c), Wanger et al. (2011), Zhao
(1995, 1997), Ziegler (2002), Ziegler et al. (2007) and the
sources cited therein.

Content: Psammodynastes Giinther, 1858.
PSAMMODYNASTIIDAE SUBFAM. NOV.

(Terminal taxon Psammophis pulverulenta
1827)

Generally known as Psammodynastes pulverulentus
(Boie, 1827)
Diagnosis: As for the preceding family description.

Monotypic for two species within the genus
Psammodynastes Gunther, 1858.

Found in South-east Asia.

Content: Psammodynastes Giinther, 1858.
SWILESERPENIIDAE FAM. NOV.

(Terminal taxon Tropidonotus depressiceps
1897)

Currently known as  Swileserpens depressiceps
Werner, 1897

From 1997 to 2012 known as Buhoma depressiceps
Werner, 1897.

, Boie,

Werner,
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Diagnosis: The separation of this family, consisting the
two genera of Swileserpens Hoser, 2012 and Buhoma
Ziegler et al., 1997 from all other African colubrid snake
genera is possible by combination of (a) the presence of
hypapophyses on the posterior vertebrae, (b) grooved
posterior maxillary teeth, (c) the sulcus spermaticus is
forked. Furthermore this family is distinguishable from the
morphologically similar Geodipsas (within the family
Pseudoxyrhophiidae), by deep bifurcation of the sulcus
spermaticus, and by the combination of configuration of
(a) sublinguals and (b) temporals as explained below.
This is 3-4 infralabials contact the sublinguals in
Swileserpeniidae versus 5-6 infralabials contact the first
sublinguals in Malagasay Geodipsas and Alluaudina
(Pseudoxyrhophiidae).

The configuration of the sublingual scales can be used to
separate most African specimens of Swileserpeniidae
from the morphologically convergent Malagascay taxa. In
most there are three regular pairs of longish sublingual
scales; behind these the ventral scales immediately
begin, although occasionally large scales are irregularly
interposed between the two pairs of large sublinguals. In
contrast, the Malagasy Geodipsas have only two large
pairs of sublinguals, and a varying number of small
irregular scales are interposed between these and the
beginning of the ventrals. A similar situation is also found
in the Malagascay genera Brygophis and Alluaudina
(Pseudoxyrhophiidae).

Comments: Key references in terms of the two genera
within the family, namely Swileserpens Hoser, 2012 and
Buhoma Ziegler et al., 1997, include the following,
Andersson (1901), Broadley and Howell (1991),
Chifundera (1990), Chirio and Lebreton (2007), Derlyn
(1978), Hoser (2012d), Hughes (1983), Loveridge (1922),
Menegon et al. (2008), Pauwels and Vande weghe
(2008), Pauwels et al. (2002), Rasmussen (1981),
Rasmussen et al. (1995), Schmidt (1923), Spawls et al.
(2001), Sternfeld (1917), Trape (1985), Trape and Roux-
Esteve (1995), Tornier (1902), Werner (1897, 1899),
Ziegler et al. (1997) and sources cited therein.

The family is confined to southern Africa.

Kaiser et al. (2013) (p. 20) have stated an intention to
breach the Zoological Code (Ride et al. 1999) and
rename the genus Swileserpens Hoser, 2012 and many
hundreds of other properly named species and genera.
Their plan breaches the three critical rules of:

1/ Homonymy (Principal 5, Article 52 and elsewhere),

2/ Priority (Principal 3, Article 23 and elsewhere),

3/ Stability (Principal 4, Articles 23, 65 and elsewhere),
as well as the ethics of the Code (Appendix A).

Content: Swileserpens Hoser, 2012; Buhoma Ziegler et
al., 1997.

SWILESERPENIINAE SUBFAM. NOV.
(Terminal taxon Tropidonotus depressiceps
1897)

Currently known as  Swileserpens depressiceps
Werner, 1897

From 1997 to 2012 known as Buhoma depressiceps
Werner, 1897.

Diagnosis: As for the preceding family description.
The family is confined to southern Africa.

Werner,
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Content: Swileserpens Hoser, 2012; Buhoma Ziegler et
al., 1997.

THERMOPHIIDAE FAM. NOV.
(Terminal taxon Tropidonotus baileyi Wall, 1907)
Currently known as  Thermophis baileyi (Wall, 1907)

Diagnosis: The family is monotypic for the genus
Thermophis Malnate, 1953.

Hence the diagnosis for the family is the same as for the
genus.

This is as follows: Rostral, touches 6 shields, of which the
anterior nasals make much the largest sutures, 4 or 5
times the length of the internasals, which are much the
shortest. A pair of internasals the suture between them is
two thirds to three quarters that between the prefrontal
follows; two thirds to three quarters the internaso-
praefrontal suture. A pair of praefrontals; the suture
between them a quarter greater than the praefronto-
frontal suture; in contact with internasal, postnasal, loreal,
praeocular, supraocular, and frontal. Frontal, touches 6
shields, of which the supraoculars make the largest
sutures, about one third larger than the parietals.
Supraocular, length is subequal to frontal; breadth three
quarters that of the frontal. Nasal is divided, in contact
with the first and second supralabials. One loreal, the
length exceeds the height. Two praeoculars, the upper
larger, not touching the frontal, the lower is above the
level of the supralabials. Eye has a round pupil. Three
postoculars, Three temporals, the lowest smallest, and
touching the 6th and 7th supralabials ; the median
touching the 7th supralabial. There are 8 supralabialsthe
4th and 5th touching the eye. Anterior sublinguals, larger
than the posterior. Posterior sublinguals are quite
separated, in some specimens subdivided into two, in
contact with the 5th and 6th infralabials (4th and 5th on
right side in some larger specimens). Six infralabials, the
6th largest, and rather broader than the posterior
sublinguals. In terms of scale rows on the body they are
19 at 2 heads lengths, behind the head; midbody 19; and
2 heads lengths before vent 17 (19:19:17). All dorsals are
keeled except the last row. Double apical facets are very
indistinct, but are present. 201-221 ventrals; not
angulate. Anal, divided. Subcaudals, 91-111, mainly
divided.

Dorsally, the colour is olive green, with five series of
indistinct spots dorsally, most pronounced in the fore
body, and sometimes fading behind, except the vertebral
series which remains quite evident. Last 3 rows with
dusky mesial lines and the last row bordered above and
below with whitish. There is a dusky postocular streak,
and dusky posterior edges to the labials. Belly bluish-
grey, each ventral black basally. Younger specimens are
darker than adults and the body is very laterally
depressed.

The family is confined to China (Tibet = Xizang, Lhasa
region), 3000-4000 m elevation or higher, including
Litang County, Suchuan, China, elevation 3700 m.

Comment: Currently only known from two species within
a single genus and a confined geographical region. It is
possible that other isolated populations exist and may
include one or more other (similar) species. Key
references in terms of these snakes include Conant
(1999), Dorge et al. (2007), Guo and Chen (2000), Guo
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et al. (2008, 2009), Hofmann (2012), Hofmann et al.
(2012), Huang et al. (2009), Liu and Zhao (2004),
Malnate (1953), Sun et al. (2011), Wall (1907b), Zhao
and Adler (1993) and sources cited therein.

Content: Thermophis Malnate, 1953.
THERMOPHIINAE SUBFAM. NOV.

(Terminal taxon Tropidonotus baileyi Wall, 1907)
Currently known as  Thermophis baileyi (Wall, 1907)
Diagnosis: As for the preceding family description.

The subfamily is confined to China (Tibet = Xizang,
Lhasa region), 3000-4000 m elevation or higher,
including Litang County, Suchuan, China, elevation 3700
m.

Content: Thermophis Malnate, 1953.
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