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Supramarginal Scute Count of Alligator Snapping Turtles
(Macrochelys temminckii) in Texas, USA

The genus Macrochelys (Alligator Snapping Turtles) is the
only extant turtle clade whose members possess supramarginal
scutes (Joyce 2016). The extinct genera Proganochelys (Ascarrunz
and Sanchez-Villagra 2022), Platychelys (Sullivan and Joyce
2017), and Boremys (Joyce and Lyson 2015) also all possessed
supramaginal scutes. However, supramarginals in these four
generado notlikely represent homologous structures. Platychelys
is a stem-pleurodire (Sullivan and Joyce 2017) unlike the
cryptodires Macrochelys and Boremys, whereas Proganochelys
is an early testudinatan that may represent a common ancestor
to both cryptodires and pleurodires (Gaffney et al. 1987).
Pritchard (2006) argued that supramarginals in Macrochelys are
an apomorphic trait, which is supported by the absence of the
scutes in all its extant relatives.

These unique scutes of Macrochelys are located on each
side of the carapace between the costal and marginal scutes.
Specifically, they are inferior to the first through third costal
scutes and superior to the fourth through seventh marginal
scutes (Fig. 1). With the exception of ontogenetic irregularities
and apomorphies in several families (e.g., Kinosternidae,
Trionychidae), the number of costal scutes (4 per side), marginal
scutes (12 per side), and vertebral scutes (5) on modern turtles
is highly conserved (Zimm et al. 2017). However, in Macrochelys,
the number of supramarginals varies from 1-5 per side (Pritchard
2006). Three per side has been reported as the most frequently
observed condition (Pritchard 2006), or erroneously, as the
maximum number (Joyce 2016). The number of supramarginals
present on individuals could be a plastic trait susceptible to
environmental conditions during development (Zimm et al.
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2017) and may also be an inherited trait that varies predictably
among populations across the range of the genus.

The hypothesis that supramarginal number may vary across
the range of Macrochelys was first proposed by Pritchard (2006),
who presented evidence that individuals from the Apalachicola
drainage in Georgia tended to have fewer supramarginals
than individuals from the Mississippi drainage of Louisiana.
However, to our knowledge, there have been no efforts to report
region- or watershed-specific supramarginal count data that
would contribute evidence to support or falsify this hypothesis.
Taxonomic evaluation of the genus has confirmed that other
aspects of its carapacial morphology vary among allopatric
lineages (Thomas et al. 2014; Folt and Guyer 2015). Populations
in the Suwannee River watershed at the eastern range edge of the

during survey efforts from April through October 2020 and April
through September 2021 in watersheds of eastern Texas, United
States, with encircled supramarginal scutes: A) an individual sampled
from the Trinity watershed, exhibiting the typical morphology of
three supramarginal scutes; B) an individual sampled from the
Neches watershed, exhibiting four left supramarginal scutes (four
supramarginals were also present on the right side); C) an individual
also sampled from the Neches watershed, exhibiting two right
supramarginal scutes (three supramarginals were present on the left
side); D) an individual sampled from the Sabine watershed with a
kyphotic carapace and four left supramarginal scutes.
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Fic. 2. Survey locations for Macrochelys temminckii (Alligator Snap-
ping Turtle) in eastern Texas, United States, that were sampled from
April through October 2020 and April through September 2021. Sites
are indicated as circles or crosses, representing locations where at
least one individual of the species or none was detected, respectively.
The Mississippi watershed is represented in Texas by the watersheds
of the Red, Sulphur, and Cypress Rivers in the northeastern portion
of the study area. The Sabine, Neches, Trinity, and San Jacinto water-
sheds drain directly into the Gulf of Mexico. We did not detect turtles
from the Brazos and San Bernard River watersheds, which are west of
known extant populations in Texas.
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Fic. 3. Frequency histogram depicting the range in number of supra-
marginal scutes documented from Macrochelys temminckii (Alliga-
tor Snapping Turtles) in Texas, United States, from April through Oc-
tober 2020 and April through September 2021. The majority of Texas
M. temminckii exhibited 3 marginals per side (93.9% of sample),
although aberrant counts were documented from turtles occupying
the Trinity, Neches, and Sabine watersheds. Note the break in range
on the y-axis.

genus (M. suwanniensis; Suwannee Alligator Snapping Turtle)
exhibit more lunate, deeper, and wider caudal notches relative
to populations of M. temminckii (Alligator Snapping Turtle) to
the west (Thomas et al. 2014).

Due to the limited overland dispersal ability of Macrochelys,
gene flow between watersheds it occupies is restricted (Roman
et al. 1999; Echelle et al. 2010). Variation in supramarginal
phenotype between watersheds, if present, could correspond
to population structure and inter-drainage genetic variation in
the genus similar to other aspects of its morphology (Thomas
et al. 2014). If this is the case, the number of supramarginals
could provide preliminary visual evidence for region of origin of
illegally collected specimens, and if the number is a conserved
trait within particular watersheds, any deviation could serve as
indirect preliminary evidence of translocation (Pearson et al.

2020a). In a recent study on the distribution of M. temminckii
(Alligator Snapping Turtle) in Texas (Rosenbaum et al. 2023), we
investigated the number and location of supramarginal scutes
on each captured individual. Our objectives were to elucidate
the mean number of supramarginals exhibited by individuals
at the southwestern extent of the species’ range, and to assess
if there are differences in supramarginal number among Texas
watersheds and across the range of the species.

METHODS

We conducted hoop trap surveys at 51 water bodies (i.e., sites)
throughout the purported range of M. temminckii in Texas from
April through October 2020 and April through September 2021
(Fig. 2). Watersheds represented in this sampling effort were the
Mississippi (in tributaries and impoundments within the Red,
Sulphur, and Cypress watersheds), the Sabine, Neches (including
the Angelina River), Trinity, San Jacinto, Brazos, and San Bernard
watersheds (Fig. 2). Each hoop trap had a single, finger-throated
funnel and consisted of four 1.2-m diameter hoops and 2.54-cm
mesh. PVC canisters baited with fish were installed at the farthest
hoop from the entrance of each trap. We deployed traps adjacent
to submerged structure (e.g., fallen trees), undercuts, or low
energy pools, when available, and secured them to trees or other
structures above the water’s surface (additional details regarding
site selection and trapping methods are outlined by Rosenbaum
et al. 2023). At most sites, we deployed 15 hoop traps for three
consecutive nights, for 45 trap-nights (i.e., the product of the
number of traps and the number of nights they were deployed)
of effort per site. However, logistical constraints during eight site
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TasLE 1. Numbers of Macrochelys temminckii (Alligator Snapping Turtle) sampled in Texas, United States, from April through October 2020 and
April through September 2021. Observed combinations of right and left supramarginal scute numbers and the number of turtles exhibiting
each combination are specified, along with observed per-watershed frequencies of turtles exhibiting different supramarginal scute counts.

# of turtles Right/left/total # of turtles exhibiting % of turtles with this
Watershed sampled supramarginal scute count supramarginal arrangement arrangement
Mississippi 20 3/3/6 20 100.0
Sabine ) 2/4/6 1 2.6
3/3/6 36 0285
3/4/7 1 2.6
4/3/7 1 2.6
Neches 119 2/2/4 1 0.8
2/3/5 2 1.7
3/2/5 1 0.8
3/3/6 113 95.0
3/4/7 1 0.8
4/4/8 0.8
Trinity 53 2/2/4 2 3.8
3/2/5 4 7.5
3/3/6 47 88.7
San Jacinto 14 3/3/6 14 100.0
All watersheds 245 2/2/4 8 12
2/3/5 2 0.8
3/2/5 o) 2.0
2/4/6 1 0.4
3/3/6 230 OSE9
4/3/7 1 0.4
3/4/7 2 0.8
4/4/8 1 0.4

sampling efforts required fewer nights of trapping and the use
of fewer hoop traps. We checked traps approximately every 24
h. When M. temminckii were captured, we counted the number
of supramarginals on the anatomical right and left side of
each captured individual and noted any unique or abnormal
carapacial features. All M. temminckii were released adjacent to
their capture locations.

REsuLrs

We captured 245 M. temminckii from 31 sites, and the
majority of individuals (231 turtles, 94.3%) possessed six
supramarginal scutes in total (Table 1). The mean (+ SD)
number of supramarginals per individual was 5.97 (+ 0.32), and
the means for both right and left sides were similar (2.98 + 0.18
and 2.98 + 0.22, respectively). Despite the uniformity in count,
supramarginals ranged from 24 per side (Figs. 1 and 3) and we
documented eight combinations of right and left supramarginal
counts (Table 1). Eleven individuals (4.5% of captures) had
an uneven number of supramarginals per side. There was no
apparent pattern in scute count attributable to location, as
turtles captured in the Trinity (N = 6 individuals), Neches (N =
6), and Sabine (N = 3) watersheds deviated from the typical three
scutes per side (Table 1).

We observed two individuals with prominent carapace
abnormalities. One individual with a count of two and four
supramarginals on the right and left sides, respectively (Table
1), had other extreme abnormalities that were presumably
congenital in origin. The spine and carapace were kyphoscoliotic,

and the most anterior supramarginal scutes on each side were
situated forward from and not in contact with posterior ones
(Fig. 1D). The second individual possessed an extra pair of
marginal scutes, for a total of 26. Although this turtle had the
usual three supramarginal scutes per side, the right anterior and
left posterior supramarginals were highly reduced.

Discussion

Our study found that the majority of M. temminckii
throughout eastern Texas possessed three supramarginal
scutes per side. These observations corroborate scute counts
to the east of our sampling area in the Mississippi watershed of
Louisiana, where 10 of 11 sampled individuals possessed three
supramarginals per side (Pritchard 2006). In another sample
of Louisiana turtles from an unspecified locale, however, 25 of
92 individuals (27%) possessed four supramarginals per side
(Pritchard 2006). Despite the higher frequency of greater scute
number in this sample, 64 individuals (70%) possessed three per
side. Another dataset of 29 M. temminckii from the Mississippi
watershed of Louisiana shows congruency with this sample,
confirming 17 individuals (59%) to have three supramarginals
per side and six individuals (21%) to have four per side. These
observations indicate that M. temminckii to the east of Texas
populations in the Mississippi watershed may exhibit higher
frequencies of four supramarginals per side (Glorioso and
Waddle 2021a, b). In contrast to both Texas and Louisiana
Macrochelys, 24 of 54 individuals (44%) from the Apalachicola
watershed in Georgia exhibited only two supramarginals per
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side (Pritchard 2006).

Carapace scute number is conserved among turtle clades
(Zimm et al. 2017). This finding is consistent with the limited
variation in scute number we observed in Texas, as is the
relatively limited among-drainage genetic diversity in western
M. temminckii that has been documented from mitochondrial
and microsatellite DNA (Roman et al. 1999; Echelle et al. 2010).
Macrochelys temminckii sampled from the Neches, Trinity,
and Mississippi watersheds exhibited the same mitochondrial
haplotype and low population structuring, despite the large
distances between watersheds (Roman et al. 1999; Echelle et
al. 2010; it should be noted that Trinity watershed populations
were represented by a sample of only three individuals in these
studies). The apparent differences and greater variation in scute
number exhibited by Apalachicola watershed Macrochelys
is also consistent with these turtles representing a more
distantly related lineage and having greater mitochondrial DNA
haplotype diversity, respectively (Roman et al. 1999). However,
without greater understanding of variation (or lack thereof) in
scute number across the range of Macrochelys, it is still uncertain
whether this morphological feature is indicative of phylogenetic
relationships among populations.

Aberrant carapace morphology and pholidosis are affected by
environmental factors (e.g., pressure, temperature, and moisture
extremes) during embryonic development (Zimm et al. 2017).
The low frequency of individuals with a total supramarginal
count deviating from six and the absence of apparent site-
or watershed-specific variability in our study could suggest
that these individuals represent developmental anomalies.
In addition to the two M. temminckii we documented with
other carapace aberrations along with variant supramarginals,
Pearson et al. (2020b) documented one M. temminckii with
two supramarginals per side along with extra vertebral scutes.
These associations of supramarginal scute aberrations with
other carapace abnormalities further support the hypothesis
that supramarginal number depends on the developmental
environment.

There would be additional support that environmental
stressors influence supramaginal number if Macrochelys at the
extreme peripheries of their range (e.g., Illinois, Kansas) show
high variation in supramarginal number or a modal count
differing from three per side, because these areas are presumably
at the threshold of tolerable climate during incubation
(Thompson et al. 2017). A fossilized specimen of M. temminckii
from the Brazos watershed in Texas (to the west of the species’
extant distribution) possessed four supramarginals per side
(Hay 1911). However, as the only specimen from this region, it
presents negligible support for the hypothesis.

Currently, publicly available data on supramarginal
number across the range of Macrochelys are limited relative
to other morphological data (e.g., carapace length and mass).
Therefore, applicability of our results to the conservation of the
species is similarly limited, yet some inference can be made.
Although we documented that number of scutes cannot be
used to morphologically distinguish watershed of origin of M.
temminckii in Texas, it may be inferred that an individual with a
number differing from three per side is relatively unlikely to have
originated from Texas. For example, an individual confiscated
from the black market with two supramarginal scutes per side
is more likely to have originated from a region such as the
Apalachicola River, where two scutes per side is more frequent
than in Texas. We encourage researchers to report average

supramarginal counts throughout the range of Macrochelys
so that a clearer understanding of geographic morphological
variation in the genus may be attained. This information not
only has the potential for application to conservation; it may
provide insight to how scute number aligns with intrageneric
phylogenetic relationships, and how the developmental
environment may influence turtle carapace development.
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