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The trade in the ball python (Python regius) has reduced
wild populations significantly, but many of the animals
traded and kept as pets are now selectively bred colour
and pattern morphs (hereafter just ‘morph’). This switch
from wild caught to captive-bred morphs is not cost-free,
however: some morphs experience significant welfare issues,
and not all individuals within a clutch exhibit the desired
phenotype, resulting in excess stock. We used online
classified advertisements to investigate the trade dynamics
of ball pythons within the UK. Specifically, we compared
advertisement content of morphs and those of wild-types
with a focus on price, whether equipment was included, and
whether they represented single or multiple animals. Further,
for morphs we looked at website and temporal variation in
the most common morph terms. Significant variation was
observed with wild-types exhibiting lower prices, being more
commonly advertised alone, with equipment, illustrating
different sales dynamics compared with morphs. The most
common morphs were consistent over time and between sites.
In the absence of transparent data from other sale routes, these
patterns represent an insight into the dynamics and challenges
in the breeding, trade and regulation of one of the most kept
pet species in the UK.

1. Introduction

Ball pythons (Python regius) are a broadly distributed snake
species whose global population has declined by almost 30%
in the past two decades, resulting in a Red List status of Near
Threatened [1]. A major driver of this decline has been the
overexploitation of the species for the pet trade [1,2], with over
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2.7 million global imports of the species between the years of 1996 and 2012 [3]. The source of the
animals being imported appears to have changed over time, with a move towards ranched, farmed
and captive-bred stock [2,3]. While it appears that global imports have reduced considerably in
recent years, evidence on the sustainability of alternative sources remains equivocal [4,5], and welfare
concerns exist at both source and sink [6].

One reason for the reduction in ball python imports sourced from wild populations is the selec-
tive breeding of animals to achieve a great variety of phenotypically diverse morphs [7] (hereafter
‘morphs’). Over 7000 morphs have been informally catalogued in the past 30 years [8], but we are
only just scratching the surface of the genetic basis and mechanisms underpinning this great variety
[9-14]. The range of morphs available is matched by the diversity in demand for and price of these
animals: although little research is available at present, the highest prices of individuals on popular
morph-specific websites commonly exceeds $10 000 (e.g. [15]).

The trade in morphs is lucrative and popular, but concerns have been raised in relation to its
impact on the welfare of the animals being bred [16]. Selective breeding for particular phenotypes
has been associated with considerable welfare issues in a wide range of taxa, with the effects being
most acute in domesticated animals, including dogs [17,18], chickens [19] and pigs [20]. Negative
welfare implications of selective breeding for morphs of different reptile species are now being
observed, recorded and factored into policy and legislation discussions [21]. For example, leopard
geckos (Eublepharis macularius) of the Lemon Frost morph may exhibit trait-associated tumour-like skin
lesions, or iridophoroma [22], while Enigma morphs of the same species can suffer from a neurological
issue, termed Enigma syndrome, which is manifest in a range of symptoms from head-bobbing to,
at its most severe, seizures [23]. Similarly, certain ball python morphs are associated with welfare
issues, although given the diversity of morphs available we know relatively little about the prevalence
or severity of such issues. The most well documented welfare concern is within a group of Spider
morphs, which suffer from a neurological disorder known as ‘wobble syndrome” [16], caused by
morphological differences of the inner ear in Spider morph ball pythons [24]. While these obvious
and severe health issues are clearly related to selective breeding for aesthetics, we have a very poor
understanding on the existence of more subtle negative effects in other morphs. Further, at present,
there are no policies or certified guidelines of best practice related to their breeding, husbandry or sale.
The welfare implications of this lack of guidance or evidence may be considerable, although several
forums for the sale of these animals have autonomously banned certain morphs that exhibit the most
severe neurological syndromes [25,26].

While we know relatively little about the genetic basis of colour morphs or associated syndromes,
in both wild and domestic animals, variation in colour patterns and intensity have been linked
to differences in morphology, physiology and behaviour [27]. Our knowledge of these associations
provides some insight into the mechanisms by which extreme selective breeding for colour could
feasibly affect the welfare of the resulting animals. Pleiotropic effects of genes related to the mela-
nocortin system, a major function of which is melanogenesis (i.e. pigmentation), have been linked
to several key physiological functions. These include aggression levels, cardiovascular behaviour,
energy homeostasis, hypothalamus- pituitary—adrenal (HPA) axis activity, immune status and sexual
behaviours, in addition to variation in skin tone [27,28]. Most of the evidence in hand exists within
wild species in a range of taxa (including snakes [29]) and often suggests an adaptive relationship
between the melanocortin system and the linked suite of phenotypic traits. There also appears to be
significant intra-specific variation in how this suite of traits are affected by changes to the melanocortin
system via selective breeding of domestic animals for colouration. However, differences within a
species seem to be highly context dependent, depending on a range of factors [30]. These high degree
of plasticity of effects underlines both the potential importance of the melanocortin system in other
aspects of an individual’s biology, and the complexities of how selective breeding for a particular
colour or pattern may be manifest in other, unexpected, ways relative to in wild animals. It is therefore
possible that extreme selective breeding for specific colour patterns could result, in some circumstan-
ces, in an increase in frequency of occurrence and expression of maladaptive genotypes pleiotropically
associated to the melanocortin system.

Selective breeding for the most desirable morphs could also have indirect negative broader impacts
on welfare within the captive population. As the important aspects of morph phenotype (colour and
pattern) exhibit Mendelian modes of inheritance [7], the production of desirable traits will lead to both
the target morph and other variations within the same clutch, the latter perhaps being less desirable
and economically valuable. The relative proportion of these non-target morphs could be high and
could constitute a considerable number of individuals given the popularity of keeping and breeding
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the species [31]. We currently have little data on the relative occurrence of different morphs within the
pet trade and hobby, or current relative price differences between morphs and wild-type phenotypes.
Historically, physical shops have increasingly sold morphs rather than wild-type ball pythons, and for
a much greater price (over the period 1993-2005 [32]). More recent data from online platforms support
this pattern, with ball pythons being the most listed species on a number of classified advertisement
websites, and morph names being more commonly used that scientific terminology and even common
species names on some platforms [33]. However, the trade may be highly dynamic with significant
changes in supply and demand for reptiles being possible within relatively short time frames [32,34].
Quantifying the relative frequency of morph and wild-type availability, how these qualities change
over time, and the price differences between them is an important step in understanding the complex
dynamics of supply and demand in the breeding and sale in this popular species.

Quantifying and describing the dynamics of the pet hobby and trade generally is challenging [35],
but it is especially so when many animals within the trade may be bred by non-registered sellers and
hobbyists [36]. The online trade in animals has increased greatly in the past decade, with the market
for some animals now being almost entirely based online (e.g. puppies [36]). Additionally, in some taxa
online classified advertisements may be a useful metric of the size and diversity of the market in the
absence of other robust data. For example, Bielby ef al. [37] found that the most commonly sold turtles
and tortoises on UK online platforms were representative of the most commonly kept overall in the
UK based on surveys by herpetological societies [31]. For these reasons—the size of the online trade,
and the suitability of online advertisements as a metric of the market—online classified advertisement
platforms may provide useful data on the general size and diversity of the trade of taxon such as ball
pythons, for which other detailed data are unavailable.

Here, we examine the trade of ball python and their constituent morphs with a focus on their
relative frequency over time and their price differences. Given current welfare concerns around the
subject of selective breeding in domestic animals, and popular reptile pets, we aimed to investigate
the volume and composition of ball pythons offered for sale on widely used classified advertisement
websites. Based on previous research [32,33] we predict that advertisements would more frequently
feature morph names than not, and those containing morph names would be more expensive than
those representing wild phenotypes. We also predicted variation in the frequency of morph name use,
with some being more common in advertisements than others. We held no prior hypotheses as to
which morph names would be the most used in advertisements, but we specifically investigated the
presence of Spider morphs within online classified adverts. We did so to identify the relative frequency
in the online trade of a morph known to be associated with a measurable welfare concern (such as
wobble syndrome). Finally, we expected there to be temporal variation in the most advertised morphs
because of changes in market demand and supply. To meet our aims, we used data from two widely
used classified sales advertisement websites, incorporating data from 2020 to 2024.

2. Methods

A widely used dedicated website for animal classified advertisements (hereafter Site A), was sampled
over three time periods to investigate temporal trends in ball python advertisement volume, compo-
sition and price. These time periods were July and August 2020 and 2021 and 1 December 2023-6
June 2024 inclusive. Additionally, for comparison between websites we also tracked advertisements on
another more general classified advertisement site (hereafter Site B), from 17 April to 26 June 2024.
For analyses, we removed all duplicate advertisements and excluded placeholder prices (e.g. £12 345,
£100000) from analyses related to cost. For each sampling period, we collected data daily on posts
advertising ball pythons for sale, and for each post, we collected several pieces of information that
characterized the advertisement. For each, we noted any terms related to morph phenotypes (hereafter
‘morph terms’) included in the title and description, the price of the listing, whether the advertisement
description clearly referred to a single or multiple individuals, and whether any equipment was
included in the advertisement or not. We use the phrase ‘morph term’ rather than simply ‘morph’
because a single snake can exhibit multiple phenotypic morph characteristics. The presence of a given
morph term could result therefore represent different observed phenotypes (morphs) depending on
the combinations of genes that are present. It is also possible that the mention of a morph term relates
to the presence of a recessive gene in that snake. Further, some incomplete dominant morphs have
a viable super version, which occurs when the gene’s allele is paired. These morphs are called Super
versions, and examples include Pastel, Mojave and Lesser. The Super often looks very different from
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the morphs it originated from, in some cases making it difficult to determine which morph(s) is/was
bred from, but in this case, we noted the presence of the morph term Super. The Site A 2024 data
formed the basis of our analyses of price, whether snakes were sold with equipment, and whether they
were advertised individually or in batches.

Morph terms were cross-checked with a popular website focusing on ball python morphs
(www.worldofballpythons.com), and a list of 94 were compiled that covered all the adverts posted
in the 2023/2024 sampling period (electronic supplementary material, table S1). Although the nature of
the trade means that new morphs are frequently produced, we are confident that the most frequently
advertised morphs on these websites were included in this list. If a morph term appeared in both
the advertisement title and longer description within an advertisement, it was only included once
in our tally. Because morph terms are not exclusive of each other within an individual snake when
we report proportions they may sum to over 100%. We also assumed that no explicit mention of a
morph term meant that the advertisement in question related to a wild-type phenotype (although these
individuals could have held recessive morph genes). For further information on morphs generally,

sosy/jewnol/Bio Burysigndigaposiedos

we also compiled a larger set of information of known morphs, their year of first production, their
Mendelian inheritance tendency (recessive, dominant, incomplete dominant), and whether any issues
had been recorded for the morph. These data were collated from www.morphmarket.com (electronic
supplementary material, table S2).

We investigated associations between phenotype (any morph versus wild-type) and two other
variables that are indicative of animals being resold rather than bred specifically for sales. First, we
looked at whether there were associations between phenotype and multiple animals being advertised,
with the logic that breeders may be more likely to advertise multiple animals, whereas individual
animals may be more likely to represent a resale. Second, we looked for associations between
phenotype and the presence of equipment being included in the advertisement to test whether
phenotype was linked to resales of the python along with the equipment in which it was kept. These
analyses were chi-square analyses of count data of the number of adverts in each combination of
phenotype x number of snakes being advertised, and phenotype x equipment included respectively. In
the presence of a significant association, we took the standardized residuals as being a measure of
which combinations were driving this association, with an absolute value >2 being taken as a strong
driver of any observed associations [38].

For Site A data, we statistically compared the frequency of the top 10 most commonly occurring
morph terms with each other. We calculated the proportion each morph term represented of the total
mentions of morph terms within all adverts and then compared them with each other using the
pairwise prop.test function from base R [39], adjusting p-values for multiple testing using the Holm
method. To investigate the stability of morph term relative frequency over time and between websites,
this measure of morph term frequency of occurrence was compared between the two websites (Site A
and Site B) in 2024, and for Site A across years (2020 versus 2021; 2020 versus 2024; 2021 versus 2024)
using Pearson’s correlation. We also tallied the frequency of the morph term ‘Spider” on Site A in 2020
and 2024 to identify whether the knowledge of “‘wobble syndrome’ had affected their frequency over
time.

To compare prices of advertisements for morphs combined and those for wild-types we included
only those advertisements that explicitly included a single individual for sale and came free of extra
equipment. Using this approach, we aimed to ensure that what we were characterizing was the
perceived monetary value of morphs versus wild-type phenotypes. We compared the two phenotypes
on Site A in the 2020 dataset and the 2024 dataset to determine whether any price differences were
temporally consistent. Due to the non-normal nature of the data, the relationship between phenotype
(morph versus wild-type) and price was analysed using a Mann-Whitney test. Ideally, we would
have liked to have compared prices among morph phenotypes, but the nature of the text within
advertisement descriptions and the complexities of Mendelian genetics meant that it was not feasible to
identify exactly which phenotypes were being advertised.

9LZLST €L DS uadQ 0§ Y

All online data were collected using a covert observational approach from the public domain,
which, as with similar studies previously, was necessary because no means of getting prior consent
exists for a study of this kind. As outlined above the nature and type of data collected, and scale of
analyses conducted meant that no potentially identifiable human images or data were presented or
collected in this study, and no individuals were recognizable throughout the data collection or analysis
process.

All data wrangling and analyses were conducted in the software package R using the tidyverse

package [40]. Specifically, data extraction used the rvest [41], stringr [42], tidyr [43] and dplyr [44]
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libraries, and plots were made using ggplot2 [45] and Sankey charts produced using the highcharter [ 5 |
package [46].

3. Results

Our data collection process resulted in 320 advertisements from Site A in 2020, 471 from Site A in 2021,
602 from Site A in 2024 and 391 from Site B in 2024. The 2024 Site A data were categorized further into
phenotype (wild-type or morph), whether there were single or multiple snakes in the advertisement,
and whether equipment was included or not (figure 1). Of the 602 advertisements included in this
analysis, 450 (75%) advertised morphs containing 93 morph terms (electronic supplementary material,
data S1), 152 (25%) advertised wild-types. Of the former, 267 of 450 (59%) were single snakes, 118 (44%)
of which were advertised with equipment, 149 (56%) were without. This means that 183 (41%) adverts
of morphs included multiple snakes, of which 46 (25%) had equipment included and 137 (75%) did
not. Of the 152 wild-type advertisements, 130 (85%) were for single snakes and 22 (15%) for multiples.
Of the 130 singletons, 107 (82%) were advertised with equipment included while 23 (18%) had no
equipment. For the 22 postings advertising multiple snakes, 9 (41%) included equipment and 13 (59%)
did not.

Based on these figures there was a significant association between phenotype and whether a post
advertised a single or multiple snakes (x* = 33.56, d.f. = 1, p-value < 0.001) with more morph multiples
than expected by chance (std residual = 2.40) and more wild-type singles (std residual = 2.97). The
strongest effect, as highlighted by the very low standardized residual (-4.14), indicated that there were
far fewer posts advertising multiple wild-types than we would expect by chance.

There was also a significant association between the phenotype in an advertisement and whether
equipment included in the sale (x* =71.01, d.f. = 1, p-value < 0.001). This association seems to have been
driven most strongly by the high number of wild-type snakes being sold with equipment (std residual
=5.39) and the very low number of wild-types without equipment (std residual = -5.02).

There was also a significant difference in the price of postings advertising morphs relative to those
of wild-type ball pythons on Site A in the 2024 sampling period. Of those advertisements included
in the analysis (single snakes without equipment) the former were significantly more expensive (W =
2270.5, p-value < 0.001). The median price of a morph advertisement was £150 (IQR = 110) compared
with £60 (IQR = 60) for a wild-type snake (figure 2). In 2020, the price difference between morphs
and wild-types was also significant with morphs being significantly more expensive than wild-types
(figure 3; W = 2159.5, p-value < 0.001; morph median price = £150, IQR = 170, wild-type median price=
£50, IQR = 60; data in electronic supplementary material, data S2).

There were significant differences among morphs in the proportion of total morph term mentions
in the 2024 Site A advertisement data (figure 4). Pairwise proportion tests, adjusting for multiple
testing using the Holm method suggested that the most commonly mention morph terms, ‘Pastel” and
‘Pied’, occurred significantly more frequently than others. The third and fourth most common, ‘Clown’
and ‘Banana’, were significantly more common than those below them in the top 10 most frequent
(table 1). All pairwise comparisons between the top 10 from Site A 2024 are included in electronic
supplementary material, table S3.

There was a strong significant correlation between morph term frequency in advertisements
between Site A and Site B in 2024 (t = 40.16; d.f. = 92, p < 0.001, correlation coefficient = 0.973; figure 5),
and although there was some variation in the constituent top 10 morphs mentioned between Site A and
Site B 2024 (figure 6; electronic supplementary material, table S4), the top 10 morphs were relatively
similar, particularly those in the top five.

There were also temporal correlations in advertisement morph term frequency on Site A among the
years 2020, 2021 and 2024 and Site B in 2024, with similar morph terms being more common (electronic
supplementary material, figures S1-53) and strong significant pairwise correlations between each of
the years (2020 versus 2021, t = 24.678, d.f. = 92, p-value < 0.001 correlation coefficient = 0.932; 2020
versus 2024, t = 17.331, d.f. = 92, p-value < 0.001 correlation coefficient = 0.875; 2021 versus 2024, t
= 20.255, d.f. = 92, p-value < 0.001 correlation coefficient = 0.904; electronic supplementary material,
figures 54-56). Visual inspection of the most common morph terms highlights some changes in the top
10 most frequently mentioned between years on Site A, but the proportion of total morph mentions
remains relatively stable over time (figure 6; electronic supplementary material, table S4).
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Figure 1. Sankey plot illustrating the number of Site A 2024 advertisements in each nested combination of phenotype, single/
multiple, equipment/no equipment. Numbers in brackets represent the number of advertisements at that node.
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Figure 2. Prices on Site A 2024 advertisements of listings containing a morph-related term compared with those listing mentioning
no such term, and therefore assumed to refer to a wild phenotype python. There was a significant difference between the prices (W
=2270.5, p-value < 0.001). The median price of a morph advertisement was £150 (IQR = 110) compared with £60 (IQR = 60) for a
wild-type snake.

The text of advertisements on Site A in 2020 contained references to the Spider morph on 35
occasions, making it the sixth most used morph term. In 2024, it was named in 55 advertisements—the
17th most frequently mentioned morph term.

4. Discussion

Although the market for ball pythons is large and economically important, the size and scope of
this trade in the UK is poorly understood, as is the stability of demand over time and with respect

to popular morphs. Our results suggest that online advertisements exhibit a suite of characteristics
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Figure 3. Prices on Site A 2020 advertisements of listings containing a morph-related term compared with those listing mentioning
no such term, and therefore assumed to refer to a wild phenotype python. There was a significant difference between the
advertisement types (W = 2159.5, p-value < 0.001) with adverts containing morph-related terms having a median price of £150 (IQR
= 170) and wild-type phenotypes median price equal to £50 (IQR = 60).
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Figure 4. Relative frequency of 10 most common morph-related terms in Site A advertisements in 2024. Relative frequency represents
the proportion of all advertisements in which that morph term occurs.
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that are consistent with morphs being more in demand than wild phenotypes, with the most popular
morph terms exhibiting consistency of advertisement frequency across advertising platforms and,
within a website, over time. These results are consistent with the UK’s trade in ball pythons exhibiting
two very different sets of dynamics, one for morphs, and one for wild-type phenotypes, the latter of
which could be a resultant byproduct of the demand for selectively bred lines and traits. The temporal
consistency in which morph terms are advertised could provide an evidence base for targeted efforts to
identify and deal with any morph-specific welfare issues. However, the continued presence of Spider
morphs in the data suggests that current approaches to the online trade (and perhaps the broader
trade) in morphs are insufficient to effectively monitor and control the advertisement of particular
morphs and issues.

Our data are consistent with the prediction that morphs are advertised most by breeders, rather
than casual owners wishing for a cessation of their ownership of their pet. Advertisements containing
morph terms consistently referred to multiple animals, and those animals were being advertised at a

higher price per individual than those of a single wild phenotype. Further, morph advertisements less
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Figure 5. Relationship between relative frequency of morph term mentions in advertisements listed on Site A and Site B in 2024.
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Figure 6. Relative ranking of each of the top 10 most commonly mentioned morph terms on Site A in 2024 compared with Site A 2020
and 2021 and Site B 2024.

Table 1. Ten most common morph terms ordered by the number of advertisements in which they are mentioned in Site A
advertisements in 2024. Group membership represents the results of pairwise proportion test comparisons between each morph
term—different letters represent statistical differences between those morph terms.

morph name mentions group membership
Pastel 339

=

frequently contained equipment as part of the deal, which is again consistent with animals being bred

purposely for sale or as surplus stock from existing breeding operations. By contrast wild phenotypes
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were most advertised as singletons, for a lower price, and often with equipment, which is an advertise- n
ment profile consistent with owners advertising animals they no longer want or can keep. The way that
these characteristics consistently cluster together on advertisements of morphs (multiple individuals,
higher price, no equipment) and wild-types (single individuals, lower price, equipment included)
suggests the existence of two distinct subsets of ball pythons within the UK online market, each of
which will likely have different dynamics, advertisers, target audiences and concerns.

While the popularity and diversity of morph reptiles has grown rapidly in size over recent decades,
our knowledge of the specific-welfare concerns related to their selective breeding has not. Our current
knowledge of deleterious morph-specific tendencies in reptiles is limited at present, with only those
most visible conditions being recorded [24]. However, it seems possible that other less obvious
problems may exist and would only become apparently upon further research into the physiology,
behaviour and life history of selectively bred morphs. One obvious starting point would be to focus on
morphs that are most genetically like those known to experience welfare problems (e.g. Spider morphs
[16,24]), or to approach expanding our welfare knowledge by first understanding more thoroughly
those morphs that are most common within the market. A problem with the former point is our
poor knowledge of the genes responsible for existing colours, patterns [7] or neurological problems

sosy/jewnol/Bio Burysigndigaposiedos

[24], whereas in the latter case the lack of transparency in the breeding and sales of morphs may
be a larger issue. In the USA, most ball python keepers who breed animals do so as a hobby rather
than for profit [47], although they may keep hundreds of animals. In the UK, present legislation
surrounding the sale of animals [48] does not require a licence if an advertiser is ‘selling a small
number of surplus offspring or excess stock from animals bred as a hobby, for pleasure ... and for
low value species that may produce large numbers of excess stock’. If the keeping and breeding
of ball pythons in the UK is largely a hobby, as is the case in the USA, this UK legislation makes
it unfeasible to easily develop a comprehensive understanding of the current UK market for ball
pythons or to further guide the breeding and sale of certain morphs. The temporal stability of the most
frequently advertised morphs provides us hope in this regard, however. Our data suggest that the
most advertised morph terms have not changed significantly over the past 5 years and that, at least in
general classified advertisement websites, they remain consistent between websites. These two points

9LZLST €L DS uadQ 0§ Y

suggest that targeted research could identify any behavioural, physiological or neurological issues
that exist within the most common morphs, and appropriate policies regarding their welfare could be
implemented. However, the continued presence of Spider morphs within our dataset despite known
welfare issues suggest that new approaches to monitoring and guiding the sale of these animals may
be necessary.

It is also possible that the most advertised morphs are surplus stock resulting from breeders’ efforts
to produce rarer, more lucrative morphs. A more detailed investigation into the demand and price
of different morphs, as well as studies into the heritability of different phenotypic traits could yield
important information on the supply, demand and relative number of different morphs within the
market. In turn, this could help us to better manage the breeding of these animals to reduce surplus
individuals. A prime example of this may be more wild-type animals which, according to our data,
are advertised at lower prices which likely represents the lower demand for them in the market. As
multiple factors converge to increase the number of UK pet carers needing or wanting to relinquish
their animals, any measures that help reduce pressure within the system must be considered.

There are some obvious extensions to this research that would further develop our knowledge of
the UK trade in ball pythons. The data presented here were based on descriptive identification of the
animals being advertised and therefore may not always accurately identify the morph phenotype or
genes within that animal. For example, some recessive genes may not be expressed and would not
be obvious to the advertiser. This would mean that our estimates of the relative frequency of morphs
within the trade is not 100% accurate. Perhaps the most important example of this would be in the
category of wild-type phenotype animals. We used this category as a default setting, in that if no other
morph genes or phenotypes were explicitly mentioned, we assumed wild phenotype. However, some
advertisers may simply have not mentioned the morph of their animal or, alternatively, that animals
may have a wild phenotype but could still carry recessive genes that were simply not expressed. More
detailed investigation of the relative scale of morphs within the supply chain could involve third party
identification of morphs being sold either via photographs on the advertisement websites or in person
at trade shows and breeders’ meetings.

Reptiles are generally perceived poorly by the public and media [49], and recent surveys suggest
that only 50% of the UK public think that snakes are sentient (i.e. can have physical and emotional

experiences and can feel pain) [50]. These negative perceptions are important because if they represent
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the thoughts, attitudes, beliefs and actions of individuals, they will likely feed into societal values
[51]. In turn, these values may feed into the form and efficacy of policies and legislation that are
developed to support the welfare of these animals. In fact, the evidence base for advanced cognitive
capabilities and sentience in reptiles generally, and specifically in snakes, is growing. There is evidence
of advanced cognitive functioning and sentience [52,53] and even self-recognition [54] in snakes. In
terms of human-animal interactions there is a body of evidence that reptile keepers form strong bonds
with their animals [55-57], and that people who keep reptiles have a more accurate estimation of their
animals’ cognitive capabilities [58]. The existence of strong, positive human-snake interactions, allied
with their advanced cognitive capabilities, suggests that the taxon deserves more careful consideration
when developing interventions to make the trade and hobby more welfare-based and ethically sound.
The selective breeding of reptile morphs is a popular section of the reptile-keeping market, and
it has considerable economic worth [31,32]. Associated with its popularity some concerns have been
raised, but research into the market has until now been limited. These concerns are based around
issues faced in other taxa, as well as some acute neurological issues exhibited by certain breeds in a
small number of species [16] and have led to high-profile campaigns to implement further legislation
within the selective breeding sector of the morph market [21]. The results presented here suggest that
differences exist in advertiser and buyer preference with respect to snake phenotype, that the profile of
the popular morphs is stable over time and website, but that morphs known to experience significant
welfare issues are still advertised. Combined, these data suggest that novel, tailored interventions may
be beneficial when assessing and identifying issues related to specific morphs, developing best practice
breeding guidelines, and ethically managing the economically important ball python market in the UK.
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