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Overview

In late February 2008, the online version of a paper by 

Gordon H. Rodda, Catherine S. Jarnevich and Robert N. Reed

was posted on the Biological Invasions website. This paper

predicted that suitable climate for Burmese pythons [then 

Python molurus bivittatus] existed in a wide swath across the

southern third of the continental USA. It was accompanied by a

USGS press release that implied that bivittatus could and would

likely rapidly spread from its established population in the Ever-

glades region of extreme southern Florida into this region of

suitable climate. This paper was published in print in Biological

Invasions in 2009; references to this one paper are cited as either

Rodda et al. (2008) or Rodda et al. (2009).

The USGS press release incited a glut of articles and inter-

views in which the actual conclusions of the paper were grossly

misinterpreted by the media, the authors, and just about anyone

willing to state that this country would soon be overrun by

pythons. As examples, in the 21 February 2008 edition of the

San Francisco Chronicle, Skip Snow of the National Park

Service was quoted as saying that already one python crawled

100 miles north to the shore of Lake Okeechobee. Gordon

Rodda stated: “At 20 miles a month, a determined Burmese

python from Florida could arrive in San Francisco as early as

August 2020. It would be exceptional for one animal to be that

unidirectional in its movement, but it’s mathematically possi-

ble,” Rodda said. “The snake’s cross-country crawl would be

made easier by the large population of beavers along the way,”

Rodda said. “ . . . No beaver would be safe from a python.” On

22 February 2008, the story was on the front page of USA To-

day. Also on 22 February 2008, the Atlantic Journal quoted

Robert Reed stating that when pythons made it to Georgia “They

will chow down on pigs. They will chow down on turkeys.”

In August 2008, a paper by R. Alexander Pyron, Frank T.

Burbrink and Timothy J. Guiher appeared in the online journal

PLoS ONE. The authors created what they termed an “ecological

niche model” for Burmese pythons. As shown in Figure 1, when

this model was applied to the USA, its predictions of suitable 

space were far more conservative than those of Rodda et al. (2008) 

seen in Figure 2. The paper also included a critical analysis of

the data and methods of analysis used by Rodda et al. (2008).

Important to this timeline, a paper published in 2009 argued

that the Burmese python is properly classified as a species,

Python bivittatus (Jacobs et al., 2009). This change has been

largely rejected by researchers associated with agencies of the

Department of the Interior, but has been accepted and used by

most authors (for examples see Barker and Barker, 2010a, b, c;

Cota, 2010; Engeman et al., 2011; Krysko et al., 2011).

In February 2011, Rodda, Jarnevich and Reed published

another article on the topic of suitable climate space for Bur-

mese pythons. This paper attempts to explain why their method

of predicting suitable climate space is both technically and

fundamentally a better way to do climate matching than the

method employed by Pyron et al. (2008), and includes a critical

review of that analysis. Rodda et al. (2011) admit that there is

controversy in the “scientific community” over the optimal

method to do climate matching, and discuss some of the reasons

underlying the controversy.

Climate space models

In the climate matching studies done for molurus/bivittatus,

Rodda et al. (2008) and Pyron et al. (2008) use locality informa-

tion based on the native ranges of the two taxa, combined with

climatic data from those areas to generate models describing the

suitable climate space for these taxa. These climate space mod-

els can be “fitted” to extralimital geographic areas to identify

areas exhibiting the same or similar climate space.

For example, the climate space derived for molurus/bivittatus

by Rodda et al. (2008) is based on 149 locality points, and data

for the mean monthly precipitation and the mean monthly tem-

perature at each of these points comprise the data set. These

variables from 149 locality points are analyzed to create a cli-

mate space model. This defined climate space is then “fitted” to

areas with similar climate, with those areas then identified as

suitable extralimital climate for the potential invasive species.

To define the climate space of molurus/bivittatus, Rodda et

al. (2008) selected locality points from around the periphery of

the ranges of molurus and bivittatus. [Curiously, it is stated that

the data from two additional localities were added to the original

data set of 149 reporting stations --- this undoubtedly has some

significance, but those new localities are not identified, and any

analyses made beyond that in Rodda et al. (2008) and Reed and

Rodda (2009) are not illustrated or discussed.] According to the

authors, the actual presence or absence of pythons at the locality

points is not considered to be important; however, Pyron et al.

(2008) criticizes this as a serious fault of the analysis of Rodda

et al. (2008). It is a fact that a significant number of the locality

points selected by Rodda et al. (2008) are well outside both geo-

graphical and elevational ranges of both molurus and bivittatus.

[See Barker and Barker (2010c) for details.]

Pyron et al. (2008) took a different tack and used 90 locality

points that were based on the localities and elevations of actual 

python specimens, referred to as “presence localities.” The climate 

data utilized in this analysis were taken from the BioClim data set.

The locality points and climate data were analyzed using MaxEnt, 

a software program that implements a statistical algorithm for

maximum entropy modeling. MaxEnt was used by Pyron et al.

(2008) to generate the map of potential suitable climate for the

molurus/bivittatus combination in the continental USA.

The program MaxEnt allows for a greater number of vari-

ables to be used in the analysis of native climate space than the

method used in Rodda et al. (2008), and the variables can be

weighted for importance. Pyron et al. (2008) described this as
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Figure 2. The gray-shaded areas represent the areas of suitable climate in the continental USA as predicted by Rodda et al. (2008).

Figure 1. The two small gray-shaded areas represent the areas of suitable climate in the continental USA as predicted by Pyron et al. (2008).
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“ecological niche modeling” versus the climate space modeling

of Rodda et al. (2008). However, Rodda et al. (2011) dispute

this, saying that the space that MaxEnt identifies is not a niche

space and then refer to it in the remainder of the paper as climate

space. The map of suitable climate space in the continental USA

generated by Pyron et al. (2008) is far more conservative than

that of Rodda et al. (2008).

Rodda et al. (2011) emphasize one issue that they consider to

be key when analyzing climate space. They discuss that there are

two types of climate space, which they identify as “fundamental

climate space” and “realized climate space.”

The fundamental climate space of a species is the climate

space in which a species could survive without regard to the

other biotic and abiotic factors that limit the species in its native

range. Interestingly, they cite Darwin’s comments on how some

plants from tropical regions do surprisingly well in the climate

of England, even though they are not found anywhere in nature

in a similar climate. Rodda et al. (2011) claim that the method

they used in 2008 was intended to identify the fundamental

climate space of molurus/bivittatus.

The realized climate space of a species is the climate space

that is defined by the native range of the species. According to

Rodda et al. (2011), realized climate space does not indicate the

potentially much greater tolerance of a species to wider variation

in the variables that are used to define the climate space. Rodda

et al. (2011) define the analysis of Pyron et al. (2008) as having

generated a map of the realized climate space. The realized

climate space is always smaller than the fundamental climate

space, as illustrated in Figure 3 of Rodda et al. (2011), and also

as illustrated by the differences in the analyses of suitable cli-

mate space by Rodda et al. (2008) and Pyron et al. (2008).

An important point that has been missing from many argu-

ments and discussions [particularly in the media] regarding the

map of suitable climate for Burmese pythons in the continental

USA published by Rodda et al. (2008) is that suitable climate is

not the same thing as suitable habitat or potential range. While

sunny Chattanooga, Tennessee, and beautiful Oklahoma City,

Oklahoma, are predicted to be within the “suitable climate

space” for bivittatus by Rodda et al. (2008) [highly unlikely],

those predictions make absolutely no evaluation of the actual

possibility that pythons could or would survive there when other

biotic and abiotic factors that comprise the ecosystem and envi-

ronment are considered. A map of suitable climate space only

illustrates the area where one of a nearly infinite number of

biotic and abiotic factors may be suitable for the survival and

establishment of Burmese pythons. In the case of the analysis of

the “fundamental climate space” for molurus/bivittatus defined

by Rodda et al. (2008), an unknown amount of the area of

fundamental climate space may not even actually have suitable

climate. Rodda, Jarnevich, Reed, and a small group of col-

leagues eventually became known as the Giant Python Risk

Analysis Partnership [GCRAP]. They did nothing to correct the

false interpretation spread in the media that the map of Rodda et

al. (2008) was a map showing where the python species could

and would invade. In fact, evidenced by their statements as

quoted by the media, they appeared to do much to encourage

misinterpretation of that paper.

Rodda et al. (2011) describe how selecting the correct local-

ity points and variables to use in the analysis is paramount to the

process. They state that “overfitting” is a serious problem that is

commonly encountered in MaxEnt analyses, and that this was

committed by Pyron et al. (2008). The data set of Pyron et al.

(2008) used a smaller number of locality points and incorpo-

rated 19 variables into the analysis.

Overfitting is a modeling error that occurs when the climate

space model is too closely fit to a limited set of data points.

Rodda et al. (2011) consider the data points chosen by Pyron et

al. (2008) that were based on localities of museum specimens or

published locations from within the native range to be an exam-

ple of overfitting. They maintain that the resulting model ---

based on a conservative realized climate space --- underpredicted

the suitable climate space when applied to new geographic

localities.

Rodda et al. (2011) also warn against “data dredging,” that

being the inappropriate selection of data points and variables

from a large pool of possible variables; this practice can uncover

misleading relationships in data. MaxEnt makes choosing and

changing variables simple; researchers using MaxEnt can easily

modify the variables in their analyses and create multiple cli-

mate space models until accidentally a model is generated that

closely fits the native range. The possibility then exists that the

resulting best climate model is the result of random variables

that actually do not best describe the native climate space.

Rodda et al. (2011) state that Pyron et al. (2008) dredged to

get their model. On the other hand, Rodda et al. (2011) state that

they avoided the possible trap of data dredging by considering

only models that were based on a priori assumptions. They then

state that their choices of the locality points that comprise their

data set are based on four variables, their a priori assumptions:

mean monthly temperature, mean monthly precipitation, dura-

tion of hibernation and duration of estivation.

Once a climate space model is generated, it is then fitted on a

global map to illustrate the geographic areas where the estimated

suitable climate space exists. Rodda et al. (2011) list four tools

that can be used to screen out unacceptable climate matching

models. They are as follows:

 • Native Range Inclusion. After a climate space model is

generated and fitted to a global map, one test of accuracy is

just how closely the climate space fits to the actual native

range of the species.

 • Minimum Training Presence. MaxEnt simultaneously

analyzes two data sets, a training data set and a test data set,

and then by comparing the two analyses using several differ-

ent metrics the model accuracy can be estimated. Minimum

training presence is a value generated by MaxEnt that mea-

sures the ability of the model to discriminate the training data

set from the test data set. The minimum training presence

criterion is a metric of the logistic threshold that results in

inclusion of all training presences [see: http://plantecology.

syr.edu/fridley/bio793/R_apr12_notes.htm]. We note that

Phillips, the creator of MaxEnt, does not mention minimum

training presence as an important tool when determining the

accuracy of a model in an online MaxEnt Tutorial.
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 • Overfitting. Statistically there is danger to the accuracy of a

model if the data set is either too simple or too complex.

However, there is no agreed upon way to determine when a

data set is correctly complex. Different modelers will incor-

porate totally different degrees of complexity into their anal-

yses, and it seems that ultimately the measure of a correct

model is that it fits the objective of the modeler. Herein lies

some of the subjectivity that plagues climate space models.

According to Wikipedia, overfitting may occur when a model

is excessively complex, such as having too many parameters

relative to the number of observations. A model which has

been overfitted will generally have poor predictive perfor-

mance, as it can exaggerate minor fluctuations in the data.

Overfitting is basically using more parameters (or less data) 

than necessary to create a model. Rodda et al. (2011) criticize 

the MaxEnt analysis of Pyron et al. (2008) as being over-

fitted, stating that by too tightly describing the climate space

in the native range of molurus/bivittatus, the consequence

was an overconservative climate space model that under-

predicted the suitable climate space in the continental USA.

 • Eco-plausibility Test. This is a test of the climate model

when fitted on the global map. If a model predicts that there

is suitable climate for molurus/bivittatus in Alaska, the Aleu-

tian Islands, the Sahara desert, or Oklahoma City, even if this

model closely approximates the native ranges of these taxa, it

does not pass the eco-plausibility test.

When a climate space model is generated and then is judged

to have failed the eco-plausibility test when fitted to the

global map, the modeler then changes the locality points and/

or the variables and then creates another model. This can

continue until a model is created that fits the objectives of

the modeler and adequately satisfies these four tests. This is

the most basic fault and flaw of climate modeling; there are

no standard protocols to carry it out (Engeman et al., 2011).

It looks very scientific while being subjective and often not

repeatable, testable or provable.

The validity of the climate space model of Rodda et al. (2008)

Rodda et al. (2011) do not answer the criticisms that have

been leveled at the analysis of Rodda et al. (2008) responsible

for the climate space model predicting that the climate of the

southern third of the continental USA was suitable for molurus/

bivittatus. We make the following points:

1. It remains that the analysis of Rodda et al. (2008) incor-

rectly included the native range of Python molurus. It is only

Python bivittatus that is established in south Florida. It makes

no difference that Rodda and most of the GCRAP camp con-

tinue to consider bivittatus as a subspecies --- even as such it is a

valid taxon with a discrete range. The only possible justification

for the inclusion of molurus in the analysis was that it dramati-

cally increased the geographic area fitted to the resulting suit-

able climate model.

In the years that have passed since Rodda et al. (2009), they

have not performed a separate analysis restricted to bivittatus

and it does not appear their superiors have insisted on it. We

suspect that this is because the resulting climate model would

likely contradict and invalidate the exaggerated suitable climate

predicted by their analysis, which formed (incorrectly) the basis

for much subsequent funding and research, as well as the federal

action to add many of the great constrictors to the Injurious

Wildlife List (see Nolen [2012] for an overview).

2. The map of the native ranges of molurus/bivittatus gener-

ated by Rodda et al. (2008) is novel and incorrect in many of its

details. Several areas are significantly expanded; such expan-

sions are not supported in the literature and incorrectly increase

the range of molurus/bivittatus too far west into Pakistan and

north in China. [See Barker and Barker, 2010b, c.]

3. The four a priori assumptions identified in Rodda et al.

(2011) as the basis of the hypothesis on which the analysis is

based are incorrect for the following reasons:

First they did not set limits for the ranges of variation for the

variables of mean monthly temperatures and mean monthly

precipitation. This may be reasonable in an analysis where the

locality points are within the native range of molurus/bivittatus

[such as the presence points used in the analysis of Pyron et al.

(2008)]. However, we question that there is a sound basis for a

modeler to use variables from non-presence localities that ex-

ceed the limits of variation at presence localities. Exceeding

these limits is based solely on the subjective judgment of the

modeler and cannot be defended. If a modeler chooses data from

non-presence locality points that exceed the range of variation

observed at presence locality points by, say 5EC, why then not

10EC, or more? When the locality points are located well out-

side of the native ranges of molurus/bivittatus, as is true in this

analysis, it seems obvious that it is necessary to identify a range

of variation based on presence localities in the native range and

exclude locality points where that range is exceeded.

The variation of mean monthly temperatures for the analysis

of Rodda et al. (2008) ranges from mean monthly lows of 1EC at

Nanyue, Hunan, China, to a mean monthly high of 37EC at

Jacobabad, Pakistan. Both of these localities are significantly

outside the native ranges of the two species.

As pointed out in Barker and Barker (2010a), mean monthly

temperature is an incorrect and unsuitable variable. This is

clearly evidenced by the python die-offs in the winters of 2009

and 2010 (Dorcas et al., 2011; Avery et al., 2010, and Mazzotti

et al., 2010) The mean monthly temperatures in the areas of

those die-offs were significantly greater than the minima at

several of the extralimital localities used in the analyses of

Rodda et al. (2008). Better variables would have been daily

critical thermal minima or weekly mean thermal minima (Barker

and Barker, 2010a; Engeman et al., 2011).

Second, mean monthly precipitation is an incorrect and

unsuitable variable because of the incorrect map used by Rodda

et al. (2008). The range of molurus illustrated by this map is

expanded into southeastern Pakistan into exceedingly xeric

habitat. Beyond that, Rodda et al. (2008) selected locality points

that were further outside even the exaggerated map. We note

that the minimum values of mean precipitation for both month

and year are from Jacobabad, Pakistan --- an extralimital locality.

In fact, eight of the nine locality points with the lowest mean

annual precipitation are non-presence localities and five are
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extralimital to the native range of molurus (Barker and Barker,

2010c). These choices of both extralimital locality points and

precipitation extremes that exceed any reported in python-pres-

ence localities certainly skew any model based on these data.

Third, the climate model of Rodda et al. (2008) is based on

the authors’ a priori assumption that Burmese pythons can and

do hibernate in nature. This is without valid basis in the litera-

ture and has been experimentally demonstrated to be false in

Mazzotti et al. (2010), Avery et al. (2010), Dorcas et al. (2011),

and Barker (2008). Cota (pers. com.) reports that Burmese

pythons in Southeast Asia are found at low elevations, usually

below 200 m and very rarely higher than 1000 m. The assump-

tion of hibernation, in particular, allowed the authors to choose

locality points in China that are significantly extralimital.

Fourth, likewise, the a priori assumption that Burmese pythons

estivate is necessitated by the authors’ choices of locality points

with extreme temperature maxima. This assumption is a ratio-

nalization to explain how pythons could survive in [extralimital]

Jacobabad with three consecutive months of mean tempera-

tures of 35–37EC. Indeed, pythons must occasionally seek

shelter from high temperatures but this behavior is not necessar-

ily estivation. The ability of pythons to undergo the slowing of

metabolism necessary to correctly be identified as estivation is

unknown and not supported in the literature.

In other words, all a priori assumptions on which the climate

model of Rodda et al. (2008) are based are incorrect. 

A comparison of the two climate models

We compare the climate models and predictions of Rodda et

al. (2008) and Pyron et al. (2008) using two of the four tests 

described in Rodda et al. (2011) and discussed here earlier. Two

of the tests --- minimum training presence and overfitting --- could

not be used in a comparison as those values are not available for

the analysis of Rodda et al. (2008).

Native Range Inclusion: The climate space model of Pyron et

al. (2008) very closely approximates the native ranges of

molurus/bivittatus and is distinctly superior to the model of

Rodda et al. (2008) [see Figures 3 and 4]. That of Rodda et al.

(2008) grossly overestimated the range of bivittatus in China,

with an estimated 60% or more of the predicted Chinese range

well outside the known native range (Barker and Barker,

2010b). Suitable climate is predicted in China north to Shandon

Province, at least 6 degrees of latitude north of the known range

of bivittatus in China. Additionally the model extends into the

Himalayan Mountains, onto the Tibetan Plateau, all of Pakistan,

and northwest into Iran, and in Turkmenistan and Tajikistan

north of 40EN latitude, there to continue west off the map --- all

far outside the native range of molurus. It also includes all of the

Malaysian Peninsula and all of Indonesia that is illustrated.

Eco-plausibility Test: At this time the predicted suitable cli-

mate model of Pyron et al. (2008) seems to be nearly exactly

correct (Figure 1). This model identifies only southern Florida

and limited areas of Cameron County at the southern tip of

Texas. The observed die-offs of pythons due to the cold winters

of 2009 and 2010, as reported in Dorcas et al. (2011); Avery et

al. (2010); and Mazzotti et al. (2010), combined with the subse-

quent significant drop in reports of pythons in 2011 (173) and

the first quarter of 2012 (23) appear to support the predictions of

Pyron et al. (2008). More importantly, this illustrates the inaccu-

racy of the a priori assumption of Rodda et al. (2008) that Bur-

mese pythons are capable of hibernation.

We point out that despite possible suitable climate, there are

both biotic and abiotic factors that exclude bivittatus from

establishing in South Texas. Most obvious is the absence of a

1.5-million-acre swamp that is a protected national park. The

probability of the establishment in South Texas of any large

alien snake species approaches zero when factors of intensive

agriculture, human presence, automobile traffic, severe habitat

disturbance and alteration, generally xeric conditions, and more,

are considered.

In comparison, the suitable climate model of Rodda et al.

(2008) fails the eco-plausibility test. This model includes the

Eastern Seaboard north to include Washington, D.C., and the

Eastern Shore of Maryland. The model includes a wide swath

across the southern continental USA, including: Arkansas and

parts of southern Tennessee; most of Oklahoma and barely into

Kansas; essentially all of Texas; southern New Mexico and

Arizona; parts of Utah and southern Nevada; and most of Cali-

fornia. Winter temperatures of -27EC (-17EF) have been re-

corded in Oklahoma City --- this is an area well within the area of

suitable climate mapped by Rodda et al. (2008). The mapped

suitable climate appears to include all of northern Mexico.

It is difficult to further evaluate the eco-plausibility of the

suitable climate model of Rodda et al. (2008), as the authors do

not display the areas of Latin America, Africa, Europe and

Australia that are predicted to be suitable. However, based on

such predictions of the model as are evidenced in Figures 2 and

4, it seems likely that this model indicates as suitable essentially

all land areas around the globe between 30EN latitude and 30ES

latitude, and even beyond that in some areas.

Criticisms of the model of Pyron et al. (2008)

The general criticism of Rodda et al. (2011) is that the model

of Pyron et al. (2008) looks at realized climate space rather than

fundamental climate space. Further, mention is made that the

data may be overfitted by using 19 variables in the MaxEnt

analysis, and that the authors committed data dredging when

analyzing their data. A specific mistake noted by Rodda et al.

(2011) is that Pyron et al. (2008) mistakenly incorporated four

localities into their data set of 90 locality points that are locali-

ties of Python brongersmai. These four locality points are lo-

cated close together in southern Thailand.

It is hypocritical that Rodda et al. (2011) criticize Pyron et al.

(2008) for accidentally incorporating the four non-presence

localities in the area of the Isthmus of Kra into their locality data

set when the furthest of these from known Burmese python

localities is 150 km (Cota, 2010) and all are well inside the area

of suitable climate predicted by Rodda et al. (2008). We ques-

tion how these four localities differ from the 142 non-presence

points in the data set of Rodda et al. (2008), particularly in light

of the fact that 29% of those localities lie outside the native

ranges of molurus/bivittatus (Barker and Barker, 2010c). Rodda
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Figure 3.  The dotted line represents the borders of the combined native ranges of Python molurus and Python bivittatus (Barker and
Barker, 2010c). The dark-shaded areas represent suitable climate in the native range as predicted by Pyron et al. (2008).

Figure 4. The dotted line represents the borders of the combined native ranges of Python molurus and Python bivittatus (Barker and
Barker, 2010c). The dark-shaded areas represent suitable climate in the native range as predicted by Rodda et al. (2008).
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et al. (2011) even warn against the use of localities that might

represent “sink habitats,” those being aberrant outlier localities

based on presence, yet they include many outlier non-presence

localities in their data set, with many of them, such as the four in

Hunan Province, hundreds of kilometers outside the native

range of either species. As the most extreme example, Rodda et

al. continue to include in their data set the anecdotal report of

Liu (1986) [incorrectly cited as Deyang, 1986] of a dead Bur-

mese python found crushed in a parking lot in northern Sichuan

Province, approximately 1600 km north of the native range of P.

bivittatus. [See Barker and Barker (2010b) for discussion of the

two reports of P. bivittatus from Sichuan.]

We note that the data set on which the analysis of Pyron et

al. (2008) is based also combines the two taxa, molurus and

bivittatus. We assume this was, at least in part, for reasons of

comparison to the model of Rodda et al. (2008). Indeed, in 2008

the taxon bivittatus was considered to be a subspecies of Python

molurus; nevertheless, only a single taxon, bivittatus, is estab-

lished in southern Florida and analyses should have been re-

stricted to this single taxon (Barker and Barker, 2010c). There-

fore --- as with the model of Rodda et al. (2008) --- the inclusion

of Python molurus in the analysis invalidates any conclusions or

predictions regarding Burmese pythons that could be derived

from the model of Pyron et al. (2008).

Criticisms of the model of Rodda et al. (2008)

Pyron et al. (2008) state that the analysis of Rodda et al.

(2008) deviates from normal protocol and may be under-

parameterized. This has resulted in an overprediction of the

present-day distribution of molurus/bivittatus in their native

ranges, which, in turn, raises the possibility that the subsequent

predictions for the United States are overly broad in represent-

ing potential areas of further colonization.

Rodda et al. (2011) do not specifically or directly address

any of the criticisms that have been made of the climate model

of Rodda et al. (2008) by Barker and Barker (2008, 2010a, b, c).

However, many of the issues that we raised in those papers are

answered indirectly in their paper through the opinions of the

authors on the importance of fundamental climate space versus

realized climate space.

No matter whether those opinions are valid or not, and

despite their explanations, the model of Rodda et al. (2008) is

based on two taxa, one of which is irrelevant to this problem.

Furthermore, the analysis is based on four false a priori assump-

tions; locality points were chosen without consideration of the

presence or absence of pythons with only 7 of 149 records based

on presence; and a significant number of locality points used in

the analysis are far outside the native ranges of both molurus

and bivittatus (Barker and Barker, 2010c).

The argument of Rodda et al. (2011) for the importance of

fundamental climate space (an overestimated projection) boils

down to “better safe than sorry”; i.e., it is better to overestimate

rather than underestimate potential suitable climate space for

invasive species. It must be a great temptation for a modeler to

overestimate any climate model. An underestimated model may

eventually be proven wrong. An overestimated model is never

wrong --- it just hasn’t happened yet. This logic makes all climate

models suspect. 

Rodda et al. (2011) have applied this precautionary principle

to overestimate even beyond the fundamental climate space. The

flaws we have specifically pointed out in the data set of this

analysis (earlier in this text and more in Barker and Barker,

2010c) are obvious, and egregious, raising the question of how

this could pass internal departmental and journal review. The

authors didn’t even restrict their locality points to within the

boundaries of their own exaggerated range map. Twenty-nine

percent of the locality points in the data set do not lie within the

native ranges of either python species [some are more than 1000

km outside the native ranges] and many locality points far

exceed reasonable limits of habitable elevation.

Conclusion

One of the weaknesses of climate match modeling is its sub-

jectivity. Such models ignore countless critical biotic and abiotic

factors of ecosystem and environment, many of which are inter-

linked and some of which are stochastic and unpredictable.

Undoubtedly most climate modelers attempt to use maximum

objectivity when obtaining and analyzing data, but because they

don’t have to, this type of analysis is weakened and draws sus-

picion to every such model. Engeman et al. (2011) point out that

there are no set protocols for climate match modeling, which can

lead to such highly divergent results as those of Pyron et al.

(2008) and Rodda et al. (2008).

According to Rodda et al. (2011), the model of Pyron et al.

(2008) is overfitted and the predictions of suitable climate or

ecological niche are too conservative. According to Pyron et al.

(2008), the model of Rodda et al. (2008) is too simplistic and

based on a biased and inaccurate data set that led to exaggerated

predictions. Based on our analysis, both models are flawed and

incorrect.

The model of Rodda et al. (2008) was used as a component

in a publicity campaign. This is clearly evidenced by the press

releases from USGS and the media frenzy that followed. The

authors and their colleagues gave misleading and deceptive

interviews in the weeks and months that followed the release of

the paper, all serving to overstress and amplify the potential

problems and dangers of Burmese pythons in south Florida,

none of which have actualized in the years that have followed.

The USGS, USFWS, and the Department of the Interior

made no attempt to correct the misinformation generated by

their employees that was rife throughout all media. There was no

effort made to communicate with either the media or the public

to explain that the predictions of a climate model are not an

actual view into the future. This model proposed to predict only

suitable climate and was not any prediction of suitable habitat,

suitable niches, or future distribution. The strength of any eco-

logical model depends on the accuracy of the data on which the

predictions are based; even the strongest models cannot create

or control the future. Predictions for systems as complex and

highly integrated as the environment and ecosystems are only

guesses, not truths.
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Federal regulations that list Burmese pythons, Indian py-

thons, and three other great constrictors on the Injurious Wild-

life list were based largely on the flawed predictions of Rodda et

al.(2008). This is at a huge cost (Nolen, 2012), financial and 

otherwise, to tens of thousands of American citizens who keep

snakes. At the very least, a valid reanalysis should be conducted,

preferably in conjunction with a retraction of Rodda et al.

(2008) and Reed and Rodda (2009).
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