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Can | have a pet turtle duck?

Naomi Lester

NaturalSciences (Life and Physical Sciences), School of Biological Sciences, University of Leicester

04/04/2024

Abstract

In the TV show Avatar: the LastAirbender, the turtle ducks are one of the fantastical creaturesintroduced. Through
combining genesfrom mallards, Anasplatyrhynchos, and green sea turtles, Chelonia mydas, it may be possible to
produce an animal that looks similar. This article explores what additional research might be needed before areal

turtle duck exists.
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In Avatar: The Last Airbender, there are a variety of
animals that are combinations of real-world animals,
and the mostinfamous example is the turtle ducks. A
group of the ducks live in the Fire Nation Royal Palace,
and the audience is first shown them in the episode
“Zuko Alone” in one of the flashbacks Prince Zuko has
about his childhood in the Fire Nation [1]. But s it
possible for a turtle duck to exist in real life? This
article will explore the possibility of engineering a
turtle duck from existing species.

Which Species?

Before a turtle duck could be created, the base
species needto be determined. From figure 1, several
phenotypic features of the turtle ducks can be
observed. There isa motheranda baby duck, and all
the features above the water can be observed.

Figure 1 —The turtle ducks as seen in Zuko’s
flashback from “Zuko Alone” [1]. Both the mother
and the baby turtle duck have clear features that
can be used for determining the base species of
duck and turtle.

The baby turtle duck, on the right of figure 1, has
lighter colouring in comparison to the mother turtle
duck. The brown colouring on the mother is more
distinctive. This is similar to female mallards, Anas
platyrhynchos, as seen in figure 2, who start life as a
yellow chick and, as they mature, become a brown
adult. The female mallard also has the same shaped
grey beak that can be seenin the turtle ducks, and
similar brown stripes around the eyes. Furthermore,
the lighter coloured chick is also consistent with Anas
platyrhynchos, as mallards have yellow chicks that
change colour as they mature. The chick in figure 1
could be female, as it shares similar stripes to the
adult female, but it is unknown what mature male
turtle ducks look like as they have notbeen shown.

Figure 2 — An adult female mallard for comparison
to the turtle ducks. The two ducks share similar
colours across the head and face areas, share the
same beak shape, and have the same beak colour

[2].
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The turtle shell most closely resembles that of the
green sea turtle, Chelonia mydas. The turtles can
have either brown orgreen shells, and have the same
pattern around the edge as the turtle ducks. From
figure 1, there are no other obvious phenotypic
featuresthat originate fromturtles.
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Figure 3 —Green sea turtle. The shell is very
similar to that of the turtle ducks, and can be used
as a base species for combining with mallards to
form a turtle duck [3].

Putting the species together

Producing a turtle duck cannot be done through
breeding, as mallards have chromosomes so that
2n = 80 [4], and green sea turtles have 2n = 56 [5]. If
the two species were to breed, an embryo would
either not develop, or the resulting offspring would
be infertile. It is assumed that, as the mother turtle
duck in “Zuko Alone” [1] is shown with several baby
turtle ducks, she can have offspringandis fertile.

The biology needsto be more sophisticated to create
a turtle duck, but one advantage is that the embryos
of chickens and turtles share many developmental
genes [6]. Integrating new genes into the duck
genome could produce the desired phenotypic
results that would give a turtle duck. Observing figure
1, 2, and 3 again, the main feature that stems from
the turtles is the shell, and so producing a duck with
a shell would be a significant step forwards in the
development of a turtle duck.

Turtle shells are composed of two major parts: the
dorsal carapace, and the ventral plastron, and the

two are connected along the midflanks by lateral
bridges. The structure contains over 50 dermal bones
thatare in a unique order, and are overlain by dermal
bones and an outer epidermal layer of keratinous
scales [7]. The carapacial ridge controls early dorsal
shell formation, and the development of turtle shells
is similar to the development of ribcages [8, 9]. The
carapacial ridge looks like a spinal cord underneath
the shell. Turtle shells are directly linked to the
vertebral column, like the spine, and the outward
growth of the bones withinthe shellis comparable to
the development of ribs [10].

There are several genes that are thought to
contribute to the development of turtle shells.
Msxgenes are involved in limb and skeletal
developments, and, outside of the carapacial ridge
domain, have identical expression in turtles
compared to chick embryos [8]. Stimulating
Msx genes within a carapacial ridge domain could
lead to a duck with a shell, exactly whatis needed for
a turtle duck, but Msx genes themselves do not
produce the ridge.

Whnt5a is another gene expressed in the turtle
carapacial ridge region and is the only Wnt gene tobe
expressedhere.However,thereis alack of functional
evidence to suggest that Wnt5a aids in forming the
carapacial ridge [6], although the Whnt signalling
related genes could be activated and expressed
which, alongside some expression of Fgfs genes, lead
to carapacial ridge development[9].

Conclusion

So, it seems thata petturtle duck will not be feasible
for a while yet. Further study into specific
developmentalgenes of turtlesis needed so that the
genesthatdevelop the carapacial ridge in embryonic
development can be inserted into the mallard
genome. The placement within the genome will need
to be considered, and how wellthe duck can function
with a newlyadded shellwould also be a concern. For
now, instead of a live turtle duck, a plush version
might be a better replacement until research on
turtle development catches up.



Turtle Ducks, April 4" 2024

References

[1]  Welch Ehasz, E. (2006) Zuko Alone, Avatar: The Last Airbender, Season 2, Episode 7. [TV episode].
Nickelodeon Animation Studio. First broadcast May 12t 2006.

[2] Vandermeulen,J.(2008) Female Mallard, All About Birds. Macaulay Library. Online photograph.
Available at: https://www.allaboutbirds.org/guide/Mallard/photo-gallery/300190601 [Accessed: 18"
January 2024].

[3] Asman,P.& Lenoble,J.(2010) Green Turtle Chelonia mydas. Online photograph. Available at:
https://www.flickr.com/photos/pauljill/4677167442/ [Accessed: 30" March 2024].

[4] Lavretsky, P.,Hernandez, F., Swale, T. & Mohl, J.E. (2023) Chromosomal-level reference genome of a
wild North American mallard (Anas platyrhynchos). G3: Genes Genomes Genetics, vol. 13, pp. jkad171.
DOI: 10.1093/g3journal/jkad171

[5] Fukuda,T., Eitsuka, T., Donai, K., Kurita, M., Saito, T., Okamoto, H., Kinoshita, K., Katayama, M., Nitto,
H., Uchida, T., Onuma, M., Sone, H., Inoue-Murayama, M. & Kiyono, T. (2018) Expression of human
mutant cyclin dependent kinase 4, Cyclin D and telomerase extends the life span but does not
immortalize fibroblasts derived from loggerhead sea turtle (Caretta caretta), Scientific reports, vol. 8,
pp.9229. DOI: 10.1038/s41598-018-27271-x

[6] Wang, Z., Pascual-Anaya, J., Zadissa, A., Li, W., Niimura, Y., Huang, Z., Li, C., White, S., Xiong, Z., Fang,
D. & Wang, B. (2013) The draft genomes of soft-shellturtle and green sea turtle yield insights into the
development and evolution of the turtle-specificbody plan, Nature genetics, vol. 45, pp. 701-706. DOI:
10.1038/ng.2615

[7] Gilbert,S.F., Loredo, G.A., Brukman, A. & Burke, A.C. (2001) Morphogenesis of the turtle shell: the
development of a novelstructure in tetrapod evolution, Evolution and Development, vol. 3, pp. 47-58.
DOI: 10.1046/j.1525-142x.2001.003002047.x

[8] Vincent,C., Bontoux, M., Le Douarin, N.M., Pieau, C. & Monsoro-Burg, A.H. (2003) Msx genes are
expressed inthe carapacialridge of turtle shell: a study of the European pond turtle Emys orbicularis,
Development Genesand Evolution, vol. 213, pp. 464-469. DOI: 10.1007/s00427-003-0347-3

[9] Nagashima, H., Shibata, M., Taniguchi, M., Ueno, S., Kamezaki, N. & Sato, N. (2014) Comparative study
of the shell development of hard-and soft-shelled turtles, Journal of Anatomy, vol. 225, pp. 60-70. DOI:
10.1111/joa.12189

[10] Hirasawa, T., Nagashima, H. & Kuratani, S. (2013) The endoskeletalorigin of the turtle carapace,
Nature Communications, vol. 4, pp. 2107. DOI: 10.1038/ncomms3107


https://www.allaboutbirds.org/guide/Mallard/photo-gallery/300190601
https://www.flickr.com/photos/pauljill/4677167442/

