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INTRODUCTION
The Pitvipers of the genus Bothrops Wagler, 1824 have
been the subject of intense collecting, research and
taxonomic interest over many decades, with new forms
being described or validated from older descriptions on a
regular basis.

Molecular methods of analysis have been incorporated
into morphological studies to confirm differences between
populations at various levels, ranging from genera to
species and subspecies.
Papers are published on the taxonomy of these snakes
on a regular basis and the taxonomy of the genus
Bothrops sensu lato is anything but stable.

Pitviper genera and species have been recently
described by myself (see for example Hoser 2012a,
2012b and 2013) and this paper continues the process of
taxonomic recognition of unnamed or improperly
classified forms.

At the genus level, further divisions within the subfamily
Crotalinae Oppel, 1811 are made in a separate paper
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ABSTRACT
The nominal species Bothrops xanthogrammus (Cope, 1868), also known as B. asper (Garman, 1884) has
long been known to be composite.  For the first time, this paper gives formal taxonomic recognition to three
regional forms.
The population from the Pacific Coast of Costa Rica, long known to be distinct from the nominal form of B.
xanthogrammus is accorded full species status, described herein as B. lenhoseri sp. nov..
The population from Nuclear Central America, mainly near the Atlantic Coast, being the region generally north
from Nicaragua to southern Mexico, including the lowland zone adjacent to the Gulf of Mexico and the border
with Guatemala and Belize is herein described as B. mexicoiensis sp. nov.
The population of snakes north of Mexico City in the area of San Luis de Potosí, Mexico is in turn formally
named as a subspecies of B. mexicoiensis sp. nov., namely B. mexicoiensis maccartneyi  subsp. nov..
All are defined according to the Zoological Code (Ride et al. 1999) on the basis of consistent colouration and
scalation differences between these forms and the nominal form of B. asper, herein restricted to the region
generally south of Nicaragua, including the Atlantic coast of Costa Rica and including the north of South
America.
Keywords:  Taxonomy; pitviper; nomenclature; Bothrops; xanthogrammus; asper; Costa Rica; new species;
lenhoseri; mexicoiensis; new subspecies; maccartneyi.

published at the same time as this one.

The species Bothrops xanthogrammus also widely known
as B. asper (Garman, 1884), the latter name being a
junior synonym, has long been known to be composite.
Widely differing phenotypes are detailed in Campbell and
Lamar (2004) and sources cited therein.
In preparing this paper, in excess of 100 specimens were
examined from most parts of Middle America and nearby
South America.

One of the distinctive regional populations includes the
heavily studied and apparently isolated population from
the Pacific Coast of Costa Rica.  Separated from the
main Central American population that is mainly found on
the Atlantic Coast, by several physical barriers, studies
have shown the Pacific Coast population to have been
isolated for about 3.5 million years and therefore worthy
of taxonomic recognition (Saldariaga and Sasa,
unpublished results as cited by Alape-Giro et al. 2008).

Besides the phenotypical differences in specimens of this
population as detailed by Campbell and Lamar (2004),
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the significant venomic differences have been well
detailed in the literature (Alape-Giro et al. 2008, Aragon
and Gubensek 1981, Jimenez-Porras 1964, Gutierrez et
al. 1980).
In the absence of an available name for this population, I
herein assign a name to this population according to the
Zoological Code (Ride et al. 1999) at the level of full
species, named Bothrops lenhoseri sp. nov..
I note herein that Alape-Giro et al. (2008) indicated in
their paper that they thought a subspecies designation
was appropriate.

My difference of opinion is based on the geological
evidence cited by these authors in their paper, that being
a potential population division in the range of up to 5-8
MYA in line with the uplifting of mountain barriers
between the populations and mtDNA results indicating a
3.5 million year separation of the two Costa Rica
populations (east and west)( Alape-Giro et al. 2008), both
time frames being well in excess of that required for full
speciation to occur, generally regarded by most authors
as being less than 2 million years.

Sasa (2002), provided a body of evidence to suggest that
the population of B. xanthogrammus from Nuclear
Central America, the region generally north of Costa
Rica, commencing in Nicaragua has consistent
colouration and scalation differences as compared to the
nominal form of B. xanthogrammus from further south
and including the northern part of South America.  On
that basis, the northern form is herein described as a new
species as well, namely, B. mexicoiensis sp. nov..
Within this species group, the northernmost specimens,
those being from the area of San Luis de Potosí, Mexico,
do in fact have significant and consistent differences as
compared to those from regions immediately south of
there.

As a result it is accorded subspecies status within B.
mexicoiensis sp. nov., being described herein as B.
mexicoiensis maccartneyi subsp. nov..

The body of literature relevant to these new species is
significant and the detail is not repeated here.
However it is worth noting that numerous aspects of
these newly described species taxa, venom properties
and relationship to others in the B. xanthogrammus group
is well-known.

Key published references in terms of B. xanthogrammus
sensu lato and the newly described taxa B. lenhoseri sp.
nov. and B. mexicoiensis sp. nov. (including B.
mexicoiensis maccartneyi subsp. nov.) described below
include the following: Boada et al. (2005), Campbell and
Lamar (2004), Carrera et al. (2009), Castro-Herrera and
Vargas-Salinas (2008), Castro-Herrera et al. (2005),
Cisneros-Heredia and Touzet (2004), Cope (1868),
Corteìs Goìmez et al. (2010), Dehling and Dehling
(2008), Dempfle (2012), Dixon and Lemos-Espinal
(2010), Fenwick et al. (2009), Folleco-Fernaìndez (2010),
Freire and Kuch (1994), Garman (1884), Garrett (1997),
Gutiererz Mayen et al. (2007), Hoge (1966), Koller
(2005), Leenders (1995), McCranie (2011), McCranie and
Castañeda (2005), McDiarmid et al. (1999), Monzel and
Wüster (2008), Mora and Merchán (2001), Müller (1885),
Nicholson et al. (2000), Parkinson (1999), Pérez-Santos

and Moreno (1988), Porras and Solórzano (2006), Rivas
et al. (2012), Saldarriaga-Córdoba et al. (2009), Sasa
(1996, 2002), Sasa and Barrantes (1998), Savage
(2002), Schätti and Kramer (1993), Scott and Limerick
(1983), Sethao (2008), Taylor (1949), Townsend et al.
(2012), Urbina-Cardona et al. (2006), Wasko and Sasa
(2010, 2012), Wirth (2011) and sources cited therein.
BOTHROPS LENHOSERI SP. NOV.
Holotype:  A specimen held at the Texas Cooperative
Wildlife Collection (TCWC), specimen number: TCWC
Herps 83385, collected from 1.9 mi S Rio Tarcoles, Hwy
34, north branch of Quebrada Bonita, Puntarenas, Costa
Rica. The Texas Cooperative Wildlife Collection allows
access to its collection by scientists.

Paratypes:  Two more specimens held at the Texas
Cooperative Wildlife Collection (TCWC), specimen
numbers: TCWC Herps 83386 and 83387, collected from
1.9 mi S Rio Tarcoles, Hwy 34, north branch of Quebrada
Bonita, Puntarenas, Costa Rica. The Texas Cooperative
Wildlife Collection allows access to its collection by
scientists.

Diagnosis:  The species Bothrops lenhoseri sp. nov.
would until now have been diagnosed as Bothrops
xanthogrammus (Cope, 1868), also known as B. asper
(Garman, 1884), the species Bothrops lenhoseri sp. nov.
being the form restricted to the northern region of the
Pacific Coast (west coast) region of Costa Rica, Central
America, and separated by habitat from the main
population of B. xanthogrammus to the north, south and
east.
All species within the B. xanthogrammus species group
are strongly sexually dimorphic.

Females of the species Bothrops mexicoiensis sp. nov.
are readily separated from B. xanthogrammus and B.
lenhoseri sp. nov. by their consistently higher average
number of dorsal blotches (triangles), being 23 with an
SD of 2.0 versus, 17 with an SD of 1.4 in B. lenhoseri sp.
nov. and 19.2 with an SD of 2.8 in B. xanthogrammus.
The only exception to this is for females of the
subspecies B. mexicoiensis maccartneyi subsp. nov.
which has an average of 20 with an SD of 1.4.

Female B. mexicoiensis sp. nov. are also separated from
B. xanthogrammus and B. lenhoseri sp. nov. by their
consistently higher average number of ventrals being an
average of 209 with an SD of 5, versus 197 with an SD of
8.7 in B. xanthogrammus and 196 with an SD of 4 in B.
lenhoseri sp. nov..
B. mexicoiensis sp. nov. females usually have 10-11
interoculars, versus 8-9 in B. xanthogrammus and 9 in B.
lenhoseri sp. nov..

Males of the species Bothrops mexicoiensis sp. nov. are
readily separated from B. xanthogrammus and B.
lenhoseri sp. nov. by their consistently higher average
number of dorsal blotches (triangles), being 23 with an
SD of 1.5 versus, 19.6 with an SD of 1.5 in B. lenhoseri
sp. nov. and 19.0 with an SD of 2.1 in B. xanthogrammus.
The only exception to this is in males of the subspecies
B. mexicoiensis maccartneyi subsp. nov. which has an
average of 20.5 dorsal blotches with an SD of .47.

Male Bothrops mexicoiensis sp. nov. average 209
ventrals, SD4, versus 196 SD6 in B. xanthogrammus and
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186 SD23 in B. lenhoseri sp. nov..
B. mexicoiensis sp. nov. males usually have 10
interoculars, versus 8-9 in both B. xanthogrammus and B.
lenhoseri sp. nov..

In terms of scalation characters, B. mexicoiensis
maccartneyi subsp. nov. approaches the characteristics
of both B. xanthogrammus and B. lenhoseri sp. nov. but
can be separated from both by the fact that the dorsal
blotches do not as a rule merge on the mid-dorsal line,
with the potential exception of a small number on the
neck, versus a sizeable number of blotches merging
along the body B. lenhoseri sp. nov., and occasionally in
specimens of B. xanthogrammus.

The top of the head of B. xanthogrammus and B.
lenhoseri sp. nov. is mainly a dark chocolate brown in
colour, whereas the same markings are a light brown
colour in Mexican B. mexicoiensis sp. nov. including for
the subspecies B. mexicoiensis maccartneyi subsp. nov..
On the lower flanks of Mexican B. mexicoiensis sp. nov.
there is a greater amount of white as opposed to darker
scales as viewed from the side.  This is not the case in
either B. xanthogrammus and B. lenhoseri sp. nov. where
the reverse is the case.
This enables one to separate B. mexicoiensis
maccartneyi subsp. nov. from B. xanthogrammus and B.
lenhoseri sp. nov. in the absence of accurate locality
data.

In all three species (and the subspecies), the dorsal body
pattern consists of a series of pale edged, dark brown to
blackish triangles on each side with their wide bases
directed ventrally and their apices either opposite or
juxtaposed at the vertebral line, generally joining in B.
lenhoseri sp. nov. to form X-like markings along most of
the body. In the other species only a small number of
blotches merge, this usually being restricted to the
forebody region. Exceptionally, B. xanthogrammus may
have a similar dorsal pattern to B. lenhoseri sp. nov.
however the two can be separated by other means as
described herein.

In B. xanthogrammus and B. mexicoiensis sp. nov. these
triangles are invaded by a light ash gray ground colour.
By contrast in B. lenhoseri sp. nov. these markings are a
distinctive pinkish grey, readily separating this taxon from
the other two species.
A detailed diagnosis of the three species Bothrops
mexicoiensis sp. nov., B. lenhoseri sp. nov. and B.
xanthogrammus described singly as B. xanthogrammus
is provided by Campbell and Lamar (2004), on pages
371-376, as part of Volume 1, with further diagnostic
information on the taxon group elsewhere in the same
volume.

Distribution:  B. lenhoseri sp. nov. is restricted to the
Pacific Coast (west coast) region of Costa Rica, Central
America, and separated by habitat from the main
population of B. xanthogrammus to the north-east, south
and east.

The most obvious physical barrier is the central cordillera
of Costa Rica.

Etymology:  Named in honour of my now deceased
father, Len Hoser, born in the UK for many contributions
to herpetology.

BOTHROPS MEXICOIENSIS SP. NOV.
Holotype:  A specimen at the American Museum of
Natural History, (AMNH), New York, USA, specimen
number 160653 collected from Quintana Roo, Mexico.
The American Museum of Natural History is a facility that
allows access to its specimens by scientists.

Paratypes:  Specimen numbers UTA-R 17031 and UTA-R
17095 held at the University of Texas, Arlington, Texas,
USA, collected from Quintana Roo, Mexico. The
University of Texas, Arlington is a facility that allows
access to its specimens by scientists.

Diagnosis:  The species Bothrops lenhoseri sp. nov.
would until now have been diagnosed as Bothrops
xanthogrammus (Cope, 1868), also known as B. asper
(Garman, 1884), the species Bothrops lenhoseri sp. nov.
being the form restricted to the northern region of the
Pacific Coast (west coast) region of Costa Rica, Central
America, and separated by habitat from the main
population of B. xanthogrammus to the north, south and
east.

All species within the B. xanthogrammus species group
are strongly sexually dimorphic.
Females of the species Bothrops mexicoiensis sp. nov.
are readily separated from B. xanthogrammus and B.
lenhoseri sp. nov. by their consistently higher average
number of dorsal blotches (triangles), being 23 with an
SD of 2.0 versus, 17 with an SD of 1.4 in B. lenhoseri sp.
nov. and 19.2 with an SD of 2.8 in B. xanthogrammus.
The only exception to this is for females of the
subspecies B. mexicoiensis maccartneyi subsp. nov.
which has an average of 20 with an SD of 1.4.

Female B. mexicoiensis sp. nov. are also separated from
B. xanthogrammus and B. lenhoseri sp. nov. by their
consistently higher average number of ventrals being an
average of 209 with an SD of 5, versus 197 with an SD of
8.7 in B. xanthogrammus and 196 with an SD of 4 in B.
lenhoseri sp. nov..
B. mexicoiensis sp. nov. females usually have 10-11
interoculars, versus 8-9 in B. xanthogrammus and 9 in B.
lenhoseri sp. nov..
Males of the species Bothrops mexicoiensis sp. nov. are
readily separated from B. xanthogrammus and B.
lenhoseri sp. nov. by their consistently higher average
number of dorsal blotches (triangles), being 23 with an
SD of 1.5 versus, 19.6 with an SD of 1.5 in B. lenhoseri
sp. nov. and 19.0 with an SD of 2.1 in B. xanthogrammus.
The only exception to this is in males of the subspecies
B. mexicoiensis maccartneyi subsp. nov. which has an
average of 20.5 dorsal blotches with an SD of .47.

Male Bothrops mexicoiensis sp. nov. average 209
ventrals, SD4, versus 196 SD6 in B. xanthogrammus and
186 SD23 in B. lenhoseri sp. nov..
B. mexicoiensis sp. nov. males usually have 10
interoculars, versus 8-9 in both B. xanthogrammus and B.
lenhoseri sp. nov..
In terms of scalation characters, B. mexicoiensis
maccartneyi subsp. nov. approaches the characteristics
of both B. xanthogrammus and B. lenhoseri sp. nov. but
can be separated from both by the fact that the dorsal
blotches do not as a rule merge on the mid-dorsal line,
with the potential exception of a small number on the
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neck, versus a sizeable number of blotches merging
along the body B. lenhoseri sp. nov., and occasionally in
specimens of B. xanthogrammus.
The top of the head of B. xanthogrammus and B.
lenhoseri sp. nov. is mainly a dark chocolate brown in
colour, whereas the same markings are a light brown
colour in Mexican B. mexicoiensis sp. nov. including for
the subspecies B. mexicoiensis maccartneyi subsp. nov..
On the lower flanks of Mexican B. mexicoiensis sp. nov.
there is a greater amount of white as opposed to darker
scales as viewed from the side.  This is not the case in
either B. xanthogrammus and B. lenhoseri sp. nov. where
the reverse is the case.

This enables one to separate B. mexicoiensis
maccartneyi subsp. nov. from B. xanthogrammus and B.
lenhoseri sp. nov. in the absence of accurate locality
data.

In all three species (and the subspecies), the dorsal body
pattern consists of a series of pale edged, dark brown to
blackish triangles on each side with their wide bases
directed ventrally and their apices either opposite or
juxtaposed at the vertebral line, generally joining in B.
lenhoseri sp. nov. to form X-like markings along most of
the body. In the other species only a small number of
blotches merge, this usually being restricted to the
forebody region. Exceptionally, B. xanthogrammus may
have a similar dorsal pattern to B. lenhoseri sp. nov.
however the two can be separated by other means as
described herein.
In B. xanthogrammus and B. mexicoiensis sp. nov. these
triangles are invaded by a light ash gray ground colour.
By contrast in B. lenhoseri sp. nov. these markings are
distinctive pinkish grey, readily separating this taxon from
the other two species.

A detailed diagnosis of the three species Bothrops
mexicoiensis sp. nov., B. lenhoseri sp. nov. and B.
xanthogrammus described singly as B. xanthogrammus
is provided by Campbell and Lamar (2004), on pages
371-376, as part of Volume 1, with further diagnostic
information on the taxon group elsewhere in the same
volume.

Distribution:  Bothrops mexicoiensis sp. nov. is found in
Central America from Nicaragua (on the east coast), as
far north as Mexico.
The nominate form of B. xanthogrammus occurs in the
region from Costa Rica or slightly north in Nicaragua,
along the Atlantic coast south through Costa Rica’s
eastern side and then south through the Panama Isthmus
and into northern South America. B. lenhoseri sp. nov. is
found in the north-west section of Costa Rica along the
Pacific Coast and nearby areas.

B. mexicoiensis maccartneyi subsp. nov. is restricted to
the area of San Luis de Potosí, Mexico.

Etymology:  Named in reflection of where the taxon
occurs noting it is the only Bothrops species or
subspecies known from that country (Mexico).

BOTHROPS MEXICOIENSIS MACCARTNEYI SUBSP.
NOV.
Holotype: A specimen at the American Museum of
Natural History, New York, USA, specimen number:
AMNH 67315 from Chapulhuaco, Hidalgo, Mexico. The

American Museum of Natural History is a facility that
allows access to its specimens by scientists.
Paratype: A specimen at the American Museum of
Natural History, New York, USA, specimen number:
AMNH 93434 from 2 milies west of Tamuin, Mexico. The
American Museum of Natural History is a facility that
allows access to its specimens by scientists.

Diagnosis:  The species Bothrops lenhoseri sp. nov.
would until now have been diagnosed as Bothrops
xanthogrammus (Cope, 1868), also known as B. asper
(Garman, 1884), the species Bothrops lenhoseri sp. nov.
being the form restricted to the northern region of the
Pacific Coast (west coast) region of Costa Rica, Central
America, and separated by habitat from the main
population of B. xanthogrammus to the north, south and
east.

All species within the B. xanthogrammus species group
are strongly sexually dimorphic.

Females of the species Bothrops mexicoiensis sp. nov.
are readily separated from B. xanthogrammus and B.
lenhoseri sp. nov. by their consistently higher average
number of dorsal blotches (triangles), being 23 with an
SD of 2.0 versus, 17 with an SD of 1.4 in B. lenhoseri sp.
nov. and 19.2 with an SD of 2.8 in B. xanthogrammus.
The only exception to this is for females of the
subspecies B. mexicoiensis maccartneyi subsp. nov.
which has an average of 20 with an SD of 1.4.
Female B. mexicoiensis sp. nov. are also separated from
B. xanthogrammus and B. lenhoseri sp. nov. by their
consistently higher average number of ventrals being an
average of 209 with an SD of 5, versus 197 with an SD of
8.7 in B. xanthogrammus and 196 with an SD of 4 in B.
lenhoseri sp. nov..
B. mexicoiensis sp. nov. females usually have 10-11
interoculars, versus 8-9 in B. xanthogrammus and 9 in B.
lenhoseri sp. nov..

Males of the species Bothrops mexicoiensis sp. nov. are
readily separated from B. xanthogrammus and B.
lenhoseri sp. nov. by their consistently higher average
number of dorsal blotches (triangles), being 23 with an
SD of 1.5 versus, 19.6 with an SD of 1.5 in B. lenhoseri
sp. nov. and 19.0 with an SD of 2.1 in B. xanthogrammus.
The only exception to this is in males of the subspecies
B. mexicoiensis maccartneyi subsp. nov. which has an
average of 20.5 dorsal blotches with an SD of .47.

Male Bothrops mexicoiensis sp. nov. average 209
ventrals, SD4, versus 196 SD6 in B. xanthogrammus and
186 SD23 in B. lenhoseri sp. nov..
B. mexicoiensis sp. nov. males usually have 10
interoculars, versus 8-9 in both B. xanthogrammus and B.
lenhoseri sp. nov..

In terms of scalation characters, B. mexicoiensis
maccartneyi subsp. nov. approaches the characteristics
of both B. xanthogrammus and B. lenhoseri sp. nov. but
can be separated from both by the fact that the dorsal
blotches do not as a rule merge on the mid-dorsal line,
with the potential exception of a small number on the
neck, versus a sizeable number of blotches merging
along the body B. lenhoseri sp. nov., and occasionally in
specimens of B. xanthogrammus.
The top of the head of B. xanthogrammus and B.
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lenhoseri sp. nov. is mainly a dark chocolate brown in
colour as a distinct large blotch, whereas the same
markings are a light brown colour in B. mexicoiensis sp.
nov. including for the subspecies B. mexicoiensis
maccartneyi subsp. nov..
On the lower flanks of Mexican B. mexicoiensis sp. nov.
there is a greater amount of white as opposed to darker
scales as viewed from the side.  This is not the case in
either B. xanthogrammus and B. lenhoseri sp. nov. where
the reverse is the case.

This, along with the scalation and dorsal blotches
characters just outlined, enables one to separate B.
mexicoiensis maccartneyi subsp. nov. from B.
xanthogrammus and B. lenhoseri sp. nov. in the absence
of accurate locality data.

In all three species (and the subspecies), the dorsal body
pattern consists of a series of pale edged, dark brown to
blackish triangles on each side with their wide bases
directed ventrally and their apices either opposite or
juxtaposed at the vertebral line, generally joining in B.
lenhoseri sp. nov. to form X-like markings along most of
the body. In the other species only a small number of
blotches merge, this usually being restricted to the
forebody region. Exceptionally, B. xanthogrammus may
have a similar dorsal pattern to B. lenhoseri sp. nov.
however the two can be separated by other means as
described herein.

In B. xanthogrammus and B. mexicoiensis sp. nov. these
triangles are invaded by a light ash gray ground colour.
By contrast in B. lenhoseri sp. nov. these markings are
distinctive pinkish grey, readily separating this taxon from
the other two species.

A detailed diagnosis of the three species Bothrops
mexicoiensis sp. nov., B. lenhoseri sp. nov. and B.
xanthogrammus described singly as B. xanthogrammus
is provided by Campbell and Lamar (2004), on pages
371-376, as part of Volume 1, with further diagnostic
information on the taxon group elsewhere in the same
volume.

Distribution:  Bothrops mexicoiensis sp. nov. is found in
Central America from Nicaragua (on the east coast), as
far north as Mexico.

The nominate form of B. xanthogrammus occurs in the
region from Costa Rica or slightly north in Nicaragua,
along the Atlantic coast south through Costa Rica’s
eastern side and then south through the Panama Isthmus
and into northern South America. B. lenhoseri sp. nov. is
found in the north-west section of Costa Rica along the
Pacific Coast and nearby areas.
B. mexicoiensis maccartneyi subsp. nov. is restricted to
the area of San Luis de Potosí, Mexico.

Etymology:  Named in honour of Peter McCartney, from
Doncaster, Victoria, Australia, at times an office bearer at
the public interest organisations “Whistleblowers
Australia” and “Law Watch”, both of whom seek to
expose and correct corruption in government in Australia.

In the 1990’s in particular, after exposing severe judicial
corruption involving corrupt County Court Judge and
former police prosecutor, Thomas Neesham in 1995,
McCartney was exposed to intense harassment by the
Victoria Police and other arms of government. The

harassment included bashings, fines and all the usual
stuff they get up to. Further relevant details can be found
in Hoser (1999).
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