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Summary

The map and data set that were used by Rodda et al. (2008, 2009) were also used in the
USGS report by Reed and Rodda (2009). The map created to illustrate the range of Python
molurus sensu lato [now Python molurus and Python bivittatus] is novel, and significantly
expands the range in several areas. In the weather station data set, 29 of 88 records (33%)
that can be referred exclusively to P. bivittatus are extralimital. Eleven of 50 records (22%)
that refer to weather stations exclusively in the range of P. molurus are extralimital to the
range of that species. Of the total 149 records in the data set, 43 records (29%) refer to
weather stations that lie outside the range of either species. We question the validity of
choosing weather stations on the basis of published altitude records for the species. We
conclude that all analyses, risk assessments, predictions, and conclusions based on this map
and data set in Rodda et al. (2008, 2009) and Reed and Rodda (2009) are invalid.

Introduction

Rodda et al. (2008, 2009) suggested that the climate of the
southern third of the continental U.S. would be favorable for the
establishment of the Burmese python, based on establishment
risk and climate matching analyses. Subsequent United States
Geological Survey (USGS) press releases and media interviews
of the authors stated that, based on this paper, there was a strong
possibility that Burmese pythons would invade and establish in
the U.S. from Washington, D.C., to San Francisco. Despite
various criticisms of the paper (Barker and Barker, 2008a,
2008h, 2009; Pyron et al., 2008), the results and conclusions
were used directly in the report of Reed and Rodda (2009)
funded by U.S. Fish and Wildlife Service and National Park
Service and published by USGS.

The establishment risk assessment is based on the climate
matching, which, in turn, is based on the estimate of climate
space for what are now considered to be two distinct species,
Python molurus and Python bivittatus. Climate space is then
based on climate data obtained from weather stations scattered
throughout the natural distribution of the two python species.
This data is compiled in a data set on which all of these analyses
in Rodda et al. (2008, 2009) and Reed and Rodda (2009) are
based. This data set is not included in either publication, and
was not made available to us. Our requests to the authors for the
data were unanswered, thus preventing us from making an
independent, objective evaluation of the analyses.

In early 2010 we received a copy of a data set that was dis-
tributed by Rodda to a private individual in June 2008. This file
includes the data on which the climate space prediction, climate
matching, and establishment risk assessment for Python molurus,
sensu lato, is based in Rodda et al. (2008). More recently we
received a printed copy of the data set from Reed and Rodda
(2009) that was included in response to a Freedom of Informa-
tion Act request made to USGS by the U.S. Association of
Reptile Keepers. The two data sets appear to be identical. We
have examined the data and are able to make the following
comments.

The data set is flawed. One obvious problem is that the

authors combined data for molurus and bivittatus. At the time
of the release of the first paper, Rodda et al. (2008), the two taxa
were considered as subspecies of Python molurus, the Asian
rock python. However, Barker and Barker (2008b) criticized
combining the two taxa as ill-advised because bivittatus was a
well-recognized distinct taxon with a large discrete range; it
alone was the actual purpose for and should have been the sole
focus of that first paper. It appeared that P. m. molurus was in-
cluded in the analysis for little reason other than to increase the
area in the U.S. that the climate match would deem habitable.

This error of the analysis became doubly apparent when in
the period between the posting of Rodda et al. (2008) and the
publication of the USGS report (i.e., Reed and Rodda, 2009), a
paper was published by Jacobs et al. (2009) recognizing the
taxon bivittatus as a full species, Python bivittatus. This alone
invalidates all analyses of Python molurus sensu lato in Rodda
et al. (2008) and, more importantly, the USGS report.

The second problem is that the data set is only loosely based
on a poorly researched and drawn map meant to illustrate the
range of P. molurus and P. bivittatus; that map first appeared in
Rodda et al. (2008) and was used again in the USGS report.

The map

Figure 1 on the following page is a redrawn version of the
map showing the distribution of Python molurus sensu lato that
appeared as Figure 1 in Rodda et al. (2008). This map is a novel
depiction of the distribution of P. molurus and P. bivittatus in
that it includes a number of substantial range increases not
shown on maps published prior to 2008. This is not necessarily
surprising, since earlier maps showing the distribution of molu-
rus and bivittatus were illustrations to accompany the rather
generic descriptions of the natural ranges offered by a variety of
sources, including Wall (1912, 1921), Smith (1943), Daniel
(1983), Luxmoore et al. (1988), Khan (2006), and others. In all
of these, range was delimited by international and provincial
boundaries; there was minimal or no reference to actual pub-
lished localities or suitable elevations based on localities.

However, because the map of Rodda et al. (2008) was cre-
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Figure 1. Range of Python molurus sensu lato, modified from Rodda et al. (2008) and Reed and Rodda (2009). The only modification we have made is to
identify the states, provinces, and geographic features that relied on color in the legend of their version. The heavy outline denotes their putative range limits.

ated to properly locate the weather stations that provide the data
on which all analyses are based, it seems especially important
that every effort should have been made to create the most
accurate and detailed map possible. When and where exact
locality data was unavailable, a conservative approach would
have been the best and most defendable action.

The boundaries of much of the mainland distributions of P.
molurus and P. bivittatus are well defined, being the Arabian
Sea, Bay of Bengal, South China Sea, Thar Desert, and Himala-
yan Mountains. The insular distributions also are generally
agreed upon, with P. bivittatus found on four islands in Indone-
sia, and in China on Hainan, Hong Kong and associated small
islands, and Queymoy Island and small islands in the Kinmen
Archipelago. The presence of P. molurus in Sri Lanka is well
documented.

There are two general areas where the creator of a range map
for P. molurus could take many liberties in illustrating the
periphery of the distribution, and one larger area in the case of
P. bivittatus. We find all three areas in the map of Rodda et al.
(2008) to be exaggerated in a manner as to incorporate into the
map areas of low precipitation or low temperatures that likely
are extralimital to the range of the species. The authors also

included areas of unsuitably high elevations in the data set, to
further incorporate cool climate data into the analyses, the effect
being to exaggerate the climate match.

The areas of contact and sympatry between the two species
are not well described in the literature. It is not known how
much, if any, overlap exists between the two in Bangladesh,
Assam, the terai of southern Nepal and Gangetic Plains of
northern India; there seems to be complete agreement among
authors that one or both of the species are found in those areas,
but which species is where has yet to be untangled (Kock and
Schréder, 1981; O’Shea, 1998; Whitaker, pers. com.). How-
ever, the type or location of the zone of contact between the taxa
would not affect the climate match in Rodda et al. (2008).

The map of the range of Python molurus

The first of two areas where the range of P. molurus is exag-
gerated is the area southwest of the Thar Desert where the range
of P. molurus centers around the Indus River delta in the Sindh
Province of southern Pakistan. The second area is the northern-
most periphery of the range, referring to the few known locali-
ties in the state of Jammu and Kashmir, India, and adjacent
Punjab Province in Pakistan. Both of these general areas repre-



sent the extreme limits of the natural distribution of the species,
as well as the most extreme climatic conditions in which the
species can be found. In both areas, pythons are found in scat-
tered small populations, restricted to areas of microclimate and
habitat not necessarily typical of the overall area (Minton, 1966;
Sharma, 1972; Khan, 2006).

Minton (1966) and Khan (2002, 2006) stated that pythons in
the Sindh were uncommon, and found at scattered small locali-
ties closely associated with the Indus River delta and lower
valley, mostly found along the river in areas of cane and brush.
Whitaker (1993) stated that pythons were extremely rare, ap-
proaching extinction, throughout Pakistan. In the Sindh, the
species shows a strong association with permanent water, in-
cluding man-made reservoirs and irrigation canals (Minton,
1966; Khan, 2006). The species is more commonly found east
of the Indus River, and the range extends up the river valley
north to the Nawabshah District (Minton, 1966; Khan, 2006).
Khan (2002) shows three localities on his map for P. molurus in
southern Sindh; one in the vicinity of Hyderabad, another in the
vicinity of Mirpur Kas, and a third along the margin of the
desert in the vicinity of southwestern Thar Parkar District. The
map of Khan (2006) shows two localities in the Sindh, one in
southwestern Thar Parkar, and the other in the vicinity of
Nawabshah District.

Immediately to the west of Sindh Province, along the eastern
Baluchistan border, the species may occur along the lower
reaches of the Hab River; Minton (1966) stated he received
reliable reports of P. molurus at Dureji, a locality about 50 km
from the coast along the Hab River, but was unable to obtain
specimens from that locality.

In Figure 1, the area in the Sindh that is demarcated as range
exaggerates what is probable habitat for P. molurus. We note
that the map in Figure 1 excludes Thar Parkar District without
explanation. The map of Rodda et al. (2008) includes as range
all of southern Sindh, north to include the districts of Dadu,
Naushahro Feroze, and Khairpur, all north of the district of
Nawabshah. We can find no record of pythons from those
districts. It also includes eastern Khairpur, eastern Sanghar,
Umerkot, and northeastern Thar Parkar; this area where the
southwestern Thar Desert extends into southern Pakistan is
sandy desert with dunes—we are unable to locate records of
pythons from this harsh, dry area. We note that Ghalib et al.
(undated) state that P. molurus is found in the desert area of
Thar Parkar; Thar Parkar District includes the transitional south-
ern margin of the vast Thar Desert. Khan (2006) includes P.
molurus on the list of herpetofauna from the Thar Desert; al-
though this seems to conflict with the description of python
habitat provided elsewhere in that publication; he also states that
there are scattered isolated oases in the Thar Desert with perma-
nent or semi-permanent water and dense forest or scrub. It
seems likely that these isolated and scattered mesic refugia
provide the only habitat for pythons, rather than the more xeric
sand dune areas.

The second problematic area mapped for P. molurus is at the
northern limit of the distribution. The northernmost known
localities of P. molurus are those reported by Sharma (1972) and
Sharma and Sharma (1977) in the region of Jammu Province,

Figure 2. The shaded area denotes the distribution of the Indian
python, Python molurus.

India. These localities are in protected valleys at 600-800 m
elevation in five small districts—Poonch, Rajouri, Jammu,
Udhampur and Kathua. The northernmost locality is the Poonch
[Punch] Valley in the drainage of the Jhelum River; Sharma
(1972) reported that pythons were uncommon at this northern-
most locale. The Chenab River provides drainage for the val-
leys in Jammu, Rajouri and Udhampur districts. The Kathua
Valley is drained by the Ravi River. The only locality records
from northern Pakistan we can locate are a locality on the
Chenab River in Punjab Province in the vicinity of Gujranwala
District (Khan, 2002, 2006) and a second locality in the drain-
age of the Ravi River in the vicinity of Lahore (Khan, 2002).

In Figure 2, we have mapped the range of P. molurus in this
area as following a similar elevation from western Nepal, skirt-
ing the rise of the Tibetan Plateau north through Himachal
Pradesh and into Jammu Province, bounded on the west by the
northern reaches of the Thar Desert, identified on some maps as
the Great Indian Desert. The distribution reaches its northern
maximum in the lower reaches of the Poonch valley in the
Poonch District. There our map shows the distribution to follow
the drainages of three rivers to the southwest. The northern
river is the Jhelum River, the middle is the Chenab River, and
the southern of the three is the Ravi River. We have illustrated
the distribution to follow the drainages of these three rivers to
their junctures, considerably farther south than is supported by
reported localities. The limits to the territories where pythons
might be encountered along these rivers are not reported, but
Khan (2006) states that pythons may be moved along these
drainages by flood waters. We are not aware of pythons occur-
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Figure 3. The shaded area denotes the distribution of the Burmese python, Python bivittatus.

ring in the lower reaches of the Sutlej River, also a significant
southern tributary of the Chenab River, but populations of

pythons may exist along the upper drainages of this watercourse

in India.

In Figure 1, the northwestern range of P. molurus is illus-
trated as projecting northwest from Jammu Province in India
into Pakistan across the northern reaches of Punjab Province,
along the southern boundary of the Pakistan Capital Territory,
and on across the province of Khyber-Pakhtunkhwa, including
the capital of Peshawar, to the northern Tribal Areas along the
Afghanistan border. This is a dramatic increase in area of the

distribution of the species as reported in the literature and previ-

ously mapped in all accounts. Python molurus is unknown in
the province of Khyber-Pakhtunkhwa and the Tribal Areas.

Our map of the distribution of P. molurus (Figure 2) shows

more conservative estimates of the python’s range both in south-

ern Pakistan and in northern Pakistan. Our boundaries in those
areas are based on the few published localities of pythons in

those areas of which we are aware, on suitable habitat, elevation
and routes of dispersal, and on the comments of authors specifi-

cally describing the range of pythons in those peripheral areas.

The map of the range of Python bivittatus

The distribution of P. bivittatus, as given in Rodda et al.
(2008), is shown by the eastern portion of their map (Figure 1).
East of the Himalayan Mountains the range of P. bivittatus
extends across southern China. The northern limits of this
expanse have only been generally described and mapped. Prior
to 1986 in China, and 1992 elsewhere, all authors described the
species as being restricted to extreme southeastern China, from
southern Yunnan east to Fujian.

The English-speaking world became aware of records of the
species in Sichuan from Zhao and Adler (1993); in the account
for P. bivittatus they included “Sichuan” listed as a locality
separate from the described range without other details. The
Sichuan reference refers to two published reports (Liu, 1986;
Zhao, 1987); these reports are in Chinese, and generally have
been overlooked (see Barker and Barker [2010] for partial
translations). Some texts, but not all, that followed include
Sichuan in the written description of the Chinese range of P.
bivittatus, most notably McDiarmid et al. (1999), Zhao et al.
(1998), and Ji and Wen (2002). Ji and Wen (2002) included a
roughly drawn map in which the range of P. bivittatus extends
northward to the level of the southern boundary of Sichuan.
Other maps, such as O’Shea (1998), Henderson and Murphy



