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he Gray Treefrog species complex (Hylidae) in North

America comprises two morphologically similar species,
Cope’s Gray Treefrog (Dryophytes chrysoscelis) and the Gray
Treefrog (D. versicolor) (Dodd 2004; Holloway et al. 2006;
Booker et al. 2021). The two species are typically differenti-
ated by vocalization and karyotype, D. chrysoscelis being dip-
loid (24 chromosomes) and D. versicolor being tetraploid (48
chromosomes) (Holloway et al. 2006; Niemiller and Reynolds
2011; Booker et al. 2021). The morphological similarity of
the two species renders their geographic distributions difficult
to discern and they often are referred to collectively as the

»

Gray Treefrog species complex in areas of sympatry (Dodd
2004). Only D. chrysoscelis has been recorded in northeastern
Tennessee (Niemiller and Reynolds 2011), so we tentatively
assign the subjects of this note to that species. However, the
ranges of the two species in the complex overlap in nearby
southwestern Virginia (Tobey 1985).

Leucism refers to abnormal coloration characterized by
the partial or complete absence of all pigment in the body,
although eyes retain their normal coloration, whereas albi-
nism is the absence of melanin and affected animals typically
have red eyes (Bechtel 1995; Allain et al. 2023). Both leucism

Figure 1. A leucistic larval Cope’s Gray Treefrog (Dryophytes chrysoscelis) from northeastern Tennessee, USA, exhibiting red tail coloration on 24 August
2021 (left) and without red coloration on 22 December 2021 (right). Photographs by Lance D. Jessee (left) and Jeremy B. Stout (right).
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and albinism can be genetic, morphological, or immunologi-
cal in origin (Henle et al. 2017; Hemnani et al. 2021; Chang
etal. 2022) or can be caused by environmental factors such as
chemical pollution (Jablonski et al. 2014; Henle et al. 2017).
Although rarely observed in anurans in nature, a number of
recent reports document leucism in both tadpoles (e.g., Smith
2014; Hughes et al. 2019; Hemnani et al. 2021; Szkudlarek
et al. 2022) and adults (e.g., Hughes et al. 2019; Brown et
al. 2020; Vallejos 2021; Szkudlarek et al. 2022; Allain et al.
2023).

Herein we report a leucistic larval Dryophytes chrysoscelis
from Sullivan County, northeastern Tennessee, USA. On 8
August 2021, an unusually colored tadpole from an artificial
garden pond at a private residence in Bristol, Tennessee, was
reported to The Nature Center at Steele Creek Park. Its body
was white and its eyes were black (Fig. 1), which we deter-
mined to be leucistic based on criteria outlined in Allain et al.
(2023). The normal coloration of D. chrysoscelis/ versicolor tad-
poles varies, but is generally yellowish-brown to gray with a
light venter and a translucent tail fin with dark blotches (Fig.
2) (Dodd 2004; Niemiller and Reynolds 2011). Only one
tadpole in a group estimated at about two hundred was leu-
cistic. Many of the tadpoles had already developed hindlimbs
and an adult conspecific was observed at the site.

The leucistic tadpole and another with typical pigmen-
tation were brought to The Nature Center at Steele Creek
Park on 12 August 2021. They were kept in a 2.5-gallon glass
aquarium with a small sponge filter. Care was based on Smith
and Welch (2005), tadpoles were fed finely ground flaked
fish food twice a week and dechlorinated water was changed
weekly and sometimes twice weekly. The normally colored
individual was already at Gosner stage 3940 (Gosner 1960)
at the time of arrival and had completed metamorphosis by
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16 August. Many of the tadpoles in the garden pond also
completed metamorphosis by the end of August.

The leucistic tadpole arrived lethargic and remained so
until its death on 12 January 2022. It was observed eating reg-
ularly and, at the time of its death, weighed 398 mg and had
a total length of 43 mm. Morphology comparable to Gosner
stage 25 (Gosner 1960) with no indications of hindlimb
development did not change during the 153 days it remained
in our care. When it first arrived at the nature center, it exhib-
ited red coloration of the tail (Fig. 1), which is a predator-
induced response common to the species (McCollum and
Van Buskirk 1996; Thibaudeau and Altig 2012; Altig and
McDiarmid 2015), but lost the red coloration (Fig. 1) shortly
after arrival.

In the single previous report of leucism in D. chrysosce-
lislversicolor, Gibson et al. (2020) noted slower development
(hindlimbs only) and odd behavior leading to death after 16
days in captivity. Other reports of leucistic tadpoles of vari-
ous species also noted developmental problems. Mitchell and
White (2005) and Smith (2014) noted slower development
and a failure to metamorphose in two leucistic larval Wood
Frogs (Lithobates sylvaticus). Krings and Reich (2016) noted
a long developmental delay and presumed larval hiberna-
tion of a leucistic Common Frog (Rana temporaria) tadpole
in Germany. Compared to typically pigmented individuals,
Arietta et al. (2020) reported long developmental delays,
failures to metamorphose, and high mortality rates in wild-
caught leucistic Wood Frog tadpoles reared in a laboratory.
Szkudlarek et al. (2022) reported leucistic European Green
Toad (Bufotes viridis) tadpoles that had issues freeing their
forelimbs and resulted in death. Developmental anomalies
associated with leucism in frogs have yet to be fully under-
stood (Arietta et al. 2020).
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Figure 2. A Gray Treefrog (Dryophytes versicolor) tadpole with typical coloration. Photograph by L. Kealoha Freidenburg.
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Larval D. chrysoscelislversicolor typically metamorphose in
~24-65 days after hatching during their first summer (Dodd
2004; Altig and McDiarmid 2015; Snyder et al. 2016),
although McCallum and McCallum (2005) documented one
instance of tadpoles overwintering in a permanent artificial
pond in northwestern Louisiana. Overwintering could be the
result of late-season oviposition, which has been reported for
some overwintering tadpoles of other species (e.g., Gray et
al. 2016). The individual described herein, however, likely
was not the result of late-season oviposition and almost cer-
tainly exhibited developmental delays such as those described
by Arietta et al. (2020). Although the overwintered tadpoles
reported by McCallum and McCallum (2005) might have
lived longer, to the best of our knowledge, at 153 days (mini-
mum age), this is the longest-lived tadpole recorded for the D.
chrysoscelislversicolor species complex.

Acknowledgements

We thank Katie Bentley for bringing this tadpole to our
attention. Jeremy Stout and L. Kealoha Freidenburg granted
permission to use their photographs and Lev Yampolsky and
J. Stout provided helpful comments on an early draft of this
report. The tadpoles were kept under the Tennessee Wildlife
Resources Agency Wildlife Possession Permit (Class 11
Wildlife) of The Nature Center at Steele Creek Park, Bristol,
Tennessee, USA.

Literature Cited

Allain, S., D.J. Clemens, and O. Thomas. 2023. Taste the rainbow: A review of
color abnormalities affecting the herpetofauna of the British Isles. Reptiles &
Amphibians 30: €18470. https://doi.org/10.17161/randa.v30i1.18470.

Altig, R. and R'W. McDiarmid. 2015. Handbook of Larval Amphibians of the
United States and Canada. Cornell University Press, Ithaca, New York, USA.

Arietta, A.Z.A., A. Rubinstein, L.K. Freidenburg, and P.N.K. Johnson. 2020.
Multiple cases of hypomelanism in Wood Frog larvae (Rana sylvatica) associ-
ated with developmental retardation and mortality. Northeastern Naturalist
27: 641-648. https://doi.org/10.1656/045.037.0404.

Bechtel, H.B. 1995. Reptile and Amphibian Variants: Colors, Patterns, and Scales.
Krieger Publishing Company, Malabar, Florida, USA.

Booker, W.W., H.C. Gerhardt, A.R. Lemmon, M.B. Ptacek, A.T.B. Hassinger, J.
Schul, and E.M. Lemmon. 2021. The complex history of genome duplication
and hybridization in North American Gray Treefrogs. Molecular Biology and
Evolution 39: msab316. hteps://doi.org/10.1093/molbev/msab316.

Brown, T., F. Papini, and S. Clayson. 2020. Leucism in a Sabinal Frog, Leptodactylus
melanonotus (Anura: Leptodactylidae), from Utila Island, Honduras. Repriles
& Amphibians 27: 432-433. https://doi.org/10.17161/randa.v27i3.14866.

Chang, L., W. Zhu, and J. Jiang. 2022. Albinism in the largest extant amphibian:
A metabolic, endocrine, or immune problem? Frontiers in Endocrinology 13:

1053732. https://doi.org/10.3389/fendo.2022.1053732.

REPTILES & AMPHIBIANS e 31:€21294 * 2024

Dodd, C.K,, Jr. 2004. The Amphibians of Great Smoky Mountains National Park.
The University of Tennessee Press, Knoxville, Tennessee, USA.

Gibson, ].D., E. Mazur, and A. Mazur. 2020. Hyla chrysoscelislversicolor (Cope’s
Gray Treefrog). Color variant. Catesbeiana 40: 130-132.

Gosner, K.L. 1960. A simplified table for staging anuran embryos and larvae with
notes on identification. Herperologica 16: 183-190.

Gray, K.T., AM. Escobar, P.J. Schaeffer, P.M. Mineo, and N.J. Berner. 2016.
Thermal acclimatization in tadpoles of the Green Frog, Lithobates clami-
tans (Latreille, 1801). Journal of Experimental Zoology 325: 1-9. https://doi.
org/10.1002/jez.2016.

Hemnani, M., I. Guimaries, and I. Kaefer. 2021. First record of leucism in a tad-
pole of the cane toad Rhinella marina (Anura: Bufonidae). Herpetology Notes
14: 859-861.

Henle, K., A. Dubois, and V. Vershinin. 2017. A review of anomalies in natu-
ral populations of amphibians and their potential causes. Mertensiella 25:

57-164.

Holloway, A.K., D.C. Cannatella, H.C. Gerhardt, and D.M. Hillis. 2006.
Polyploids with different origins and ancestors form a single sexual poly-
ploid species. The American Naturalist 67: E88—E101. https://doi.
org/10.1086/501079.

Hughes, D.F., P. Garcia-Bafiuelos, R. Guevara, and W.E. Meshaka, Jr. 2019.
Lithobates clamitans (Green Frog). Partial leucism. Herpetological Review 50:
115.

Jablonski, D., A. Alena, P. VI¢ek, and D. Jandzik. 2014. Axanthism in amphibians:
A review and the first record in the wide-spread toad of the Bufotes viridis
complex (Anura: Bufonidae). Belgian Journal of Zoology 144: 93-101. hueps://
doi.org/10.26496/bjz.2014.69.

Krings, M. and A. Reich. 2016. Rana temporaria: Leucism in combination with
retarded development. The Herpetological Bulletin 137: 42.

McCallum, M.L. and J.L. McCallum. 2005. Hyla chrysoscelis (Cope’s Gray
Treefrog). Tadpole over-wintering. Herpetological Review 36: 54.

McCollum, S.A. and J. Van Buskirk. 1996. Costs and benefits of a predator-
induced polyphenism in the gray treefrog Hyla chrysoscelis. Evolution 50:
583-593. https://doi.org/10.1111/.1558-5646/1996/tb03870.x.

Mitchell, J.C. and J. White. 2005. Leucistic Wood Frog (Rana sylvatica) tadpole
from northern Virginia. Banisteria 25: 52-53.

Niemiller, M.L. and R.G. Reynolds. 2011. The Amphibians of Tennessee. The

University of Tennessee Press, Knoxville, Tennessee, USA.

Smith, G.R. 2014. Leucistic wood frog tadpole (Lithobates sylvaticus) from central
Obhio. Bulletin of the Maryland Herpetological Society 50: 74-75.

Smith, M.J. and A M. Welch. 2005. Manual for Rearing Gray Tree Frogs. University
of Missouri, Columbia, Missouri, USA.

Snyder, D.H., A.F. Scott, E.J. Zimmerer, and D.F. Frymire. 2016. Amphibians
and Reptiles of Land Between the Lakes. The University Press of Kentucky,
Lexington, Kentucky, USA.

Szkudlarek, M., J.M. Kaczmarek, M. Piasecka, W. Grenas, and M. Kaczmarski.
2022. Gigantism in tadpoles and color anomalies in European green toad
Bufotes viridis from Poland. Herpetozoa 35: 95-98. https://doi.org/10.3897/
herpetozoa.35.e84228.

Thibaudeau, G. and R. Altig. 2012. Coloration of anuran tadpoles (Amphibia):

Development, dynamics, function, and hypotheses. International Scholarly
Research Notices 2012: 1-16. https://doi.org/10.5402/2012/725203.

Tobey, F.J. 1985. Virginia’s amphibians and reptiles: A distributional survey. Virginia
Herpetological Society. <https://www.virginiaherpetologicalsociety.com/
atlases/tobey-atlas.pdf>.

Vallejos, J.G. 2021. Rana sylvatica (Wood Frog). Leucism. Herpetological Review
52:121.


https://doi.org/10.17161/randa.v27i3.14866
http://dx.doi.org/10.26496/bjz.2014.69

