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Dermal pigmentation in amphibians is determined by
chromatophores, of which the major ones are melano -
phores, xanthophores, and iridophores. Colouration
in adult amphibians is controlled by the dermal chro-
matophore unit (DCU), which is formed during meta-
morphosis (Yasutomi and Yamada 1998). A DCU con-
sists of xanthophores located uppermost in the dermal
layer, melanophores at the bottom, and iridophores
between (Bagnara et al. 1968). Xanthophores contain
yellow pigments, melanophores express black or brown
pigments derived from melanin, and iridophores con-
tain iridescent or reflective pigments. Iridophores re -
flect and scatter the light that falls on them to produce
a blue colour; however, the reflected light passing
through the yellow xanthophores in the upper DCU
appears green to the human eye. This is the basis of the
usual green skin colour in adult frogs. When yellow

pigment in the uppermost xanthophore layer of the
DCU is sparse or absent, the frog will appear blue (ax -
anthic). Blue colouration is highly variable and can be
subtle in individual frogs.  
Blue colour patterns are rare in amphibians, although

they tend to be more common in Ranidae relative to
other anuran families (Jablonski et al. 2014). A few cas-
es of blue American Bullfrogs, Lithobates catesbeianus,
have been documented (Berns and Uhler 1966; Bag-
nara et al. 1978; Bechtel 1995; Dodd 2013); however,
location details associated with these observations are
lacking. Reports of blue bullfrogs are rare in Nova Sco-
tia. In over 50 years of amphibian observations in this
province, we have recorded only three individuals, from
widely separate localities on the mainland of Nova Sco-
tia (Figure 1). There is some variation in the colour
pattern of the three.
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FIGURE 1. Location (black circles) of blue American Bullfrogs, Lithobates catesbeianus, in Nova Scotia. 
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The first Nova Scotia record of a blue American
Bullfrog is an adult female that was photographed on
the Medway River at Charleston, Queens County
(44°10'00"N, 64°39'30"W) by Chris Woodworth on
26 July 1980 (Figure 2). This record, accompanied by
a painting of the frog by Fred W. Scott, was published
by Gilhen (1984). The back and upper sides of this bull-
frog were powder blue with blackish spotting and small
greenish-yellow blotches, which were larger, more fre-
quent, and more prominent posteriorly. Both eyes had
a blueish-black pupil and the irises were yellowish green
with blackish freckling. Both tympana were powder
blue with some yellowish-green blotches. The back of
the front legs was greenish brown while the colour of
the hind legs was similar to that of the trunk. 
The second blue bullfrog was an adult male, pho-

tographed at the edge of Cooks Lake, Halifax County,
Nova Scotia, 45°00'20"N, 63°15'00"W by Darrell
Abolit, on 15 June 2007 (Figure 3). From a distance,
this individual appeared powder blue on the back. Ob -
served at close range, it had a bluish cast on an other-
wise normal green colour. The bluish-black spots were
darker than the rest of the back and sides. The sides of
the head appeared normal in colour.

The third blue bullfrog was an adult female that was
first observed in a dug pond, at Route 6, Wallace Bay
area, Cumberland County, Nova Scotia, 45°48'50"N,
63°33'30"W, by Maria Duynisveld, Grace Keats, and
Emma Keats, on 4 August 2014 (Figure 4 and cover).
This bullfrog was blueish with large black patches. The
tympana were darker blue than the rest of the body.
In natural habitat and sunlight, these frogs appear

powder blue in colour to the human observer, with
some brownish-black spotting, and, in the case of the
Wallace Bay individual, black patches. However, in
captivity, the Wallace Bay bullfrog was observed to be
a metallic greyish-green colour (Figure 5). These ob -
served colour changes could be due to changes in the
quality of ambient light, from natural sun to fluores-
cent laboratory illumination, or to physiological colour
change involving pigment translocation within the
DCU. Dispersion of melanin throughout melanophores
can reduce light scattering by the iridophore layer and
darken the skin, causing previously light blue frogs
to appear much darker. The process of physiological
colour change is under hormonal control, where low
concentrations of melatonin activate the Mel1c receptor,
resulting in movement of melanin granules toward
the centre of the cell, lightening skin colour (Sugden
et al. 2004).

FIGURE 2. First record of a blue American Bullfrog, Lithobates catesbeianus, an adult female, photographed at Charleston on
the Medway River, Queens County, Nova Scotia, 44°10'00"N, 64°39'30"W, on 26 July 1980. Photo: Chris Woodworth.
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FIGURE 3. Second record of a blue American Bullfrog, Lithobates catesbeianus, an adult male, photographed at the edge of
Cooks Lake, Halifax County, Nova Scotia, 45°00'20"N, 63°15'00"W, on 15 June 2007. Photo: Darrell Abolit.

FIGURE 4. Third record of a blue American Bullfrog, Lithobates catesbeianus, an adult female, captured in dug pond, Route 6,
Wallace Bay area, Cumberland County, Nova Scotia, 45°48'50"N, 63°33'30"W, on 4 August 2014. Photo: Maria
Duynisveld, Grace Keats, and Emma Keats. 
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FIGURE 5. American Bullfrog from the Wallace Bay area, Nova Scotia, photographed in captivity under artificial light. The
blue parts look metallic greyish green and the black blotches look brownish black. Figure 4 shows the same bullfrog
photographed in sunlight. Photo: Roger Lloyd.


