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Rodan is a giant monster, or kaiju, cre-
ated by Toho Studios (Tokyo, Japan). First
appearing in 1956 in its own movie (aptly
named Rodan), the monster has since be-
come strongly associated with the Godzilla
franchise (Fig. 1). Rodan has appeared in
seven movies (not counting cameos through
stock footage), including the recently re-
leased Godzilla: King of the Monsters (2019).

Although often compared to birds,

Rodan is explicitly based on pterosaurs.
In fact, its Japanese name 7 K2/ Radon is
a contraction of the name of the pterosaur
genus Pteranodon, and its design reflects
this. Rodan’s head, with its toothless beak
and curved crests, is clearly based on that
of Pteranodon. The original Rodan’s crest
shape bears a particular resemblance to
specimen YPM 2594', a fossil of an adult
male Pteranodon longiceps (Fig. 2).

Figure 1: Rodan through the years. Clockwise from top left: Ghidorah, the Three-Headed Monster (1964); Godzil-
la: King of the Monsters (2019); Godzilla: Final Wars (2004); Rodan (1956); Godzilla vs. Mechagodzilla II (1993).

Images extracted from Wikizilla.

! The specimen is kept in the collection of Yale Peabody Museum of Natural History (New Haven, USA).
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Figure 2: Three real pterosaurs for comparison: Pteranodon longiceps, Dsungaripterus weii, and Arambourgiania phil-

adelphiae. All courtesy of Julio Lacerda, https:/ /www.pteros.com/, which is a great website about pterosaurs that

I highly recommend.

COMPARISON TO ACTUAL PTERO-
SAURS

Anatomy

Of course, given the first movie starring
Rodan came out in 1956, when Pterosaurol-
ogy was still in its infancy, it is by no means
an accurate depiction of a pterosaur. The
first difference, obviously, is size. Depend-
ing on the incarnation, Rodan has a wing-
span between 120 and 265 meters (Table 1
and Fig. 3; Wikizilla, 2019). The very largest
pterosaurs belonged to family Azhdarchi-
dae, with giants such as Quetzalcoatlus and

Arambourgiania (Fig. 2) reaching roughly
11-meter wingspans. This is near the largest
estimated size a pterosaur can get and be
able to launch itself off the ground and stay
airborne (Witton & Habib, 2010). Rodan is
also very different proportionally from the
largest pterosaurs known. Azhdarchids
generally had giant heads, long necks, very
long limbs, and tiny, tiny bodies (Habib,
2019). Rodan, in contrast, has relatively
short limbs and a long torso. Given from
1956 to 2004 he was portrayed by the “suit-
mation” typical of tokusatsu movies (Fig. 1),
this is understandable from an out-of-uni-
verse perspective.

*
-

Figure 3: Size comparison of Rodan at his largest (top; Godzilla: King of the Monsters, 2019) and smallest (middle;
Rodan, 1956), compared to a 11-meter Quetzalcoatlus (bottom). Scale bar = 20 meters, and that tiny speck standing
on it is a person. Quetzalcoatlus silhouette courtesy of Mark P. Witton & Darren Naish, via PhyloPic (http://phy-

lopic.org/).
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Table 1: Appearances and sizes of Rodan throughout the years. He’s been getting bigger. Data from Wikizilla and

Toho Kingdom (http://www.tohokingdom.com).

Film Year Height Wingspan Weight (in metric tons)
Rodan 1956 50 m 120 m 15,000 t
Ghidorah, the Three-Headed Monster 1964 50 m 120-150 m 15,000 t
Invasion of Astro-Monster 1965 50 m 120-150 m 15,000 t
Destroy All Monsters 1968 50 m 120-150 m 15,000 t
Godzilla vs. MechagodZzilla Il 1993 70 m 120 m 16,000 t
Godzilla: Final Wars 2004 100 m 200 m 30,000 t
Godzilla: King of the Monsters 2019 469m 265.5m 35,419t

Rodan’s skull is much smaller pro-
portionally than most pterosaurs. Even
small-headed pterosaurs have large skulls
proportionally, compared to other reptiles.
In particular, large pterosaurs like azhdar-
chids, anhanguerids, Pteranodon (Fig. 4),
and Thalassodromeus have proportionally
massive skulls. Huge heads, surprisingly,
conveyed certain advantages. They likely
made takeoff easier - pterosaurs took off

by catapulting themselves into the air from
a quadrupedal position, and large heads
would make this easier by shifting the cen-
ter of gravity forwards. In flight, the massive
heads were relatively light and aerodynam-
ic (Habib, 2019). As Rodan takes off biped-
ally - a consequence of being portrayed by
suitmation for 48 years - the same benefits
may not apply.

Figure 4: As an aside, this is the largest Pteranodon skull I am aware of, at the Natural History Museum of Los
Angeles County (USA). This thing is a monster. When reconstructed, it is longer than the author is tall. Photo by

the author.
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Rodan’s skull also has both a toothless
anterior beak and posterior teeth. Pterano-
don does not have teeth (its name literally
means “toothless wing”), and neither do
azhdarchids (Fig. 2). A combination of a
toothless anterior beak and posterior teeth
is only known in two pterosaur families:
Dsungaripteridae and Rhamphorhynchi-
dae, both of which are much smaller. Like
many pterosaurs, including Pteranodon,
Rodan also has a crest on the posterior end
of its skull. However, in all pterosaurs with
posterior head crests, there is only one crest,
projecting from the midline of the skull.
This crest is paired in most of Rodan’s ap-
pearances. The sole exception is in Godzilla
vs. Mechagodzilla II, where Rodan has three
crests: one midline crest and two small-
er crests flanking it. Presumably, this was
done because it looks cool, and not as a bid
for scientific accuracy.

Rodan walks upright on two legs in al-
most every appearance (Fig. 1), a conse-
quence of being portrayed via suitmation.
This was accurate at one point (e.g., Padian,
1983), but trackways and biomechanics now
show thatall pterosaurs walked quadruped-
ally. That said, Rodan always stands planti-
grade, as real pterosaurs did (Witton, 2015).
Surprisingly, though, in its original appear-
ance, Rodan’s wing membranes appear to
go all the way down to the ankles. This is
in line with fossil evidence, which shows
that pterosaur wing membranes attached at
the ankles instead of the hips or knees (EI-
gin et al., 2011). The wing membranes are
also portrayed as thick and fleshy, which is
similar to the wing membranes (patagia) of
actual pterosaurs. Pterosaur patagia were
more complex than the thin, veiny wings
they’re sometimes portrayed with - they
had a muscular layer and were supported
by fibers called aktinofibrils (Witton, 2013).
These two traits of the wing membrane
are things even recent movies like Jurassic
World (2015) get wrong, and it’s likely Toho
got them right by accident.

In almost every appearance, Rodan is
covered by bare, leathery skin, with large
pointed plates (scutes) on the belly. This is
in contrast to actual pterosaurs, which as
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far as we know were universally covered
in a type of fuzz called pycnofibres. This
fuzz likely shares an evolutionary origin
with the feathers of birds, albeit not being
as complex (Yang et al., 2019). Large scutes
would add weight and probably negatively
impact flight ability. However, the recent
Godzilla: King of the Monsters takes a new
and interesting direction, where Rodan is
instead covered with a rocky armor. It is
implied in supplementary marketing ma-
terial that this armor is tied to a magmatic
physiology, which we can probably safely
say was not present in any real pterosaur.

As a side note, there is a lone outlier in
portrayals of Rodan. The opening mon-
tage of Godzilla: Planet of the Monsters (2017)
briefly shows the skeleton of Rodan, and it
is identical to that of a male Pteranodon lon-
giceps. Presumably, it would have also been
identical in life.

Behavior

As a giant monster, Rodan’s behavior
does not accurately reflect that of real ptero-
saurs either. Rodan can create powerful
gusts of wind and destructive shockwaves
in flight, which would have been impos-
sible for any real pterosaur (Mike Habib,
pers. comm.). In Godzilla vs. Mechagodzilla
IT (1993), when exposed to radiation, Rodan
turns into Fire Rodan and gains a radioac-
tive heat beam ability, similar to Godzilla’s
famous atomic fire breath. A weapon like
this may be analogous to the defensive acid
tired from the abdomen of the bombardier
beetle; both are superheated and explo-
sively fired (Dean et al., 1990). Although
the presence of radioactive energy weap-
ons does not preserve in the fossil record,
it would be unprecedented within verte-
brates, and we can probably safely presume
no real pterosaurs were armed with one.

The original Rodan portrays two indi-
vidual Rodans, a male and a female. The
two are only different in coloration; one
is a richer burgundy than the other. Dras-
tic sexual dimorphism is known in some
pterosaurs, such as Pteranodon and Hamip-
terus, where the crests and overall body size



of the males were significantly larger than
those of the females (Bennett, 1992; Wang et
al., 2014). Other pterosaur groups, such as
azhdarchoids, appear to show no such skel-
etal dimorphism (Manzig et al., 2014; Brian
Andpres, pers. comm.), but this does not rule
out other forms of sexual dimorphism, such
as differing colorations. The two Rodans
are implied to mate for life; when one falls
into a volcano, the other sacrifices itself to
join its mate in death. It is unknown wheth-
er any pterosaurs mated for life. The struc-
ture of Pteranodon populations, with more
female individuals than males, implies po-
lygamous lek mating similar to sea lions or
grouse (Bennett, 1992), while the even sex
makeup of Hamipterus colonies implies they
may have been monogamous like modern
seabirds (Wang et al., 2014).

There is one thing Toho got right with
Rodan’s behavior, however. In Rodan, an
egg is discovered in a mine in Kitamatsu,
on the southern Japanese island of Kyushu.
The egg hatches, and the hatchling Rodan
already has fully-developed wings and
the ability to hunt Meganulons (a fictional
species of giant prehistoric insects) on its
own. Numerous fossils of pterosaur babies
- also called flaplings - have been discov-
ered. These flaplings already show adapta-
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tions for full flight, and it is thus likely that
pterosaurs were superprecocial, i.e., babies
could fend for themselves immediately af-
ter hatching (Witton, 2013). Toho seems to
have gotten superprecocial pterosaurs right
by accident, given this wasn’t recognized
until decades later. It's almost surprising;
given Rodan’s behavior generally takes cue
from modern birds, one might have expect-
ed Rodan flaplings to be altricial, like birds
of prey. As well, Destroy All Monsters (1968)
portrays Rodan feeding on cetaceans, pre-
sumably an upgrade from the piscivory of
large oceanic pterosaurs such as Pteranodon
(Bennett, 1994). In contrast, large terrestrial
pterosaurs such as azhdarchids were like-
ly omnivorous or carnivorous, foraging for
food on the ground instead of taking it from
the air (Witton & Naish, 2008).

SPECULATIVE EVOLUTION

Suppose, for a second, Rodan was real.
If you're anything like me, you may ask:
where would it fall on the pterosaur fam-
ily tree? To answer this question, I coded
Rodan into a phylogenetic analysis of ptero-
saurs I've been working on (Thomas, 2018),
using what anatomy I could infer from its

Darwinopterus modularis
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— Germanodactylus cristatus

Pterodactyloidea

_ EUCTENOCHASMATIA
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LE LANCEODONTIA

PTERANODONTIA

Dsungaripteridae |

Rodan

Noripterus complicidens

GIN 125/1010

Dsungaripterus parvus
Lonchognathosaurus acutirostris
Domeykodactylus ceciliae
Dsungaripterus weii

Figure 5: The phylogenetic position of Rodan among pterosaurs.
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external appearance. Rodan ended up no-
where near Pteranodon or the giant azhdar-
chids, but inside Dsungaripteridae (Fig. 5).
Dsungaripterids are the only pterodacty-
loids that have both toothless anterior beaks
and posterior teeth, as Rodan does. The
subtriangular skull outline and posterior
crest of Dsungaripterus (Fig. 2) and Noripter-
us compare well with the outline of Rodan’s
head. Dsungaripterids are also noteworthy
for having unusually thickened bone walls
(at least 3 mm, compared to less than 2 mm
in most pterosaurs) and overall being more
robust than most pterodactyloids, traits that
would befit a kaiju-sized pterosaur.

How might a real pterosaur resembling
Rodan evolve? Let us speculate for a mo-
ment. We'll start with a dsungaripterid -
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perhaps the proportionally smallest-head-
ed of all pterodactyloids. Increase the size,
as well as the proportional wingspan. We
can make a few changes to the shape of
the skull, including emphasizing the brow
ridge and pairing the crests. Given ptero-
saurs were covered with pycnofibres, and
scutes of any sort would weigh down the
animal, it would be unlikely to evolve in a
pterosaur. We can emulate Rodan’s chest
scutes with stiff bristles, however; similar
stiffened filaments can be found in other
avemetatarsalians, such as a few bird spe-
cies and the ornithschian Psittacosaurus
(Mayr et al., 2016). We can also give this
pterosaur stronger hindlimbs, and the habit
of rearing bipedally, to emulate the classic
suitmation portrayal of Rodan (Fig. 6).

Figure 6: Rodan, if it were somewhat more similar to actual pterosaurs. Artwork by Scott Reid.

PUBLIC RELATIONS

Since its first appearance, Rodan has be-
come one of the more popular and recogniz-
able giant monsters. It is considered one of
the “big five” Toho kaiju, alongside fellow
superstars Godzilla, Mothra, Mechagodzil-
la, and King Ghidorah. But is the portrayal
of Rodan a cause for concern among sci-
ence communicators? Probably not. We're
talking about a pterosaur with a wingspan
in the hundreds of meters who creates
hurricane-force winds and can sometimes
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breathe atomic energy. The laws of physics
are gleefully trodden upon in Toho’s kaiju
movies. It’s fair to assume that nobody ex-
pects accurate scientific information from
them, and from 1960 onwards the movies
themselves never act like this is the case. It's
as if Toho knows its movies are not the best
place for science. A greater issue, I would
say, would be media that purport to show
real species of pterosaur, and yet propagate
and enable common misconceptions any-
ways.
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