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Abstract

The sporadic reporting of fluorescent mammal discoveries has led to the trait being considered
atypical. However, this perception may be misleading considering that most mammal species
have not been examined. Therefore, I made a targeted attempt to assess the scope of fur fluo-
rescence within one bioregion, the Wet Tropics of Far North Queensland, Australia. A series of
148 fresh, old and frozen wild mammals, mostly roadkill, were examined for the presence of
fluorescence in their fur. Two species of monotreme, 20 of marsupial and 22 of placental were
collected. Torches of various excitation wavelengths revealed that 95% of all mammal species
I was able to examine from the Australian Wet Tropics had at least a low level of fluorescence
visible in the fur. Fifty per cent of the mammal species had noticeably mid-to-bright fluorescent
fur: 16% had strong pink fluorescence; 43% had strong blueish or other coloured fluorescence;
and 9% had both. These observations recalibrate our understanding of mammalian fluorescence

to be a somewhat ubiquitous feature of fur chemistry.
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Introduction
Photoluminescence (fluorescence and/or phospho-
rescence) is an inherent property of most biological
tissues (Stiibel, 1911; Niyangoda et al., 2017; Chen
et al., 2018), whereby if the excitation light is
ultraviolet and the re-emission is in the vis-
ible spectrum, the organism can appear to glow
(Baird, 2015). Although best known from marine
environments (Sparks et al., 2014), fluorescence
and/or phosphorescence is also a trait of many ter-
restrial invertebrates (Lawrence, 1954), amphibians
(Hadjioloff & Zvetkova, 1978), reptiles (Protzel et
al.,2021), birds (Pohland, 2007) and mammals (Pine
et al., 1985).

Photoluminescence, phosphorescence and fluo-
rescence all define the absorption and re-emission

of light, changing its colour to a longer wave-
length (Valeur & Berberan-Santos, 2011). The
word ‘phosphorescence’ was already in use for the
same phenomenon Stokes (1852) coined as ‘fluo-
rescence’. Stokes’s ‘fluorescent’ biological sub-
stances were actually phosphorescent (Wilson &
Beccari, 1776; Giese & Leighton, 1937). Becquerel
(1867) demonstrated how the refrangibility of light
that Stokes (1852) had described was the same as
the existing phosphorescence, with some lasting a
longer or shorter duration than others. Becquerel
(1867) therefore recommended that the term
‘fluorescence’ be abandoned. Whilst both terms
described the effect of objects glowing under short-
wavelength excitation, it was not until much later
(Perrins, 1929, cited in Valeur & Berberan-Santos,
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2011) that Stokes’s (1852) new word was given
a definition that separated it from phosphores-
cence. The terms were then separated on an atomic
basis, with the electrons involved in fluorescence
in a singlet state, and the electrons involved in
phosphorescence temporarily residing in an inter-
mediate triplet state (Perrins, 1929, cited in Valeur
& Berberan-Santos, 2011). Hence, fluorescence
generally ceases when the excitation light stops,
and phosphorescence usually, but not always, has
a longer afterglow. The word ‘photoluminescence’
is inclusive of both states. There is no atomic
reason why fluorescence should have overtaken
phosphorescence as the default word for photo-
luminescence; rather, it reflects a shift in popular
language.

During the 1700s, phosphorescence (photo-
luminescence with an afterglow) was described
in fur, wool and hair (Wilson & Beccari, 1776).
Both fluorescence and phosphorescence of trypto-
phan metabolites have been described extensively
in the most-studied example of mammalian photo-
luminescence (sheep’s (Ovis aries) wool: Leaver,
1978; Smith & Melhuish, 1985; Collins, 1992).
The aromatic amino acids tryptophan, tyrosine and
phenylalanine in keratin are the only ones known
to cause both fluorescence and phosphorescence
of proteins in a free state (Konev, 1967; Pailthorpe
& Nicholls, 1972). Porphyrins are also capable of
both fluorescing and phosphorescing (Gouterman
& Khalil, 1974; Feitelson & Mauzerall, 1982).
However, most studies on the pelage of mammals
have not gone to the detail of atomically dif-
ferentiating phosphorescence from fluorescence.
The popular term ‘fluorescence’ is used throughout
this article in line with recent usage.

Attempts have been made at shoehorning life-
style patterns of fluorescent mammals into selected
datasets. For example, from a dataset of only three
publications, Gray & Karlsson (2022) calculated that
100% of mammals with fluorescent fur were noctur-
nal, but only by excluding the majority of published
cases of fur fluorescence from the analysis, such
as diurnal species (e.g. gerbils (Gerbillinae), Udall
et al., 1964). The dominant mammal fluorescent
colours were narrowed down to pink and purple,
again by excluding most of those species that fluo-
resced in different colours (e.g. rats (Rattus spp.),
Udall et al., 1964). Despite a wealth of literature,

the widespread nature of fluorescence in fur, par-
ticularly in familiar domestic and diurnal species,
has been overlooked (Reinhold, 2023).

Fluorescent fur occurs in mammals from a
range of forest and desert environments, from
snow-covered landscapes to the tropics world-
wide (Kohler et al., 2019; Olson et al., 2021;
Toussaint et al., 2023). Fluorescence in the fur of
an Australian mammal, the common brushtail pos-
sum (Trichosurus vulpecula), has been described in
detail (Bolliger, 1944; Nicholls & Rienits, 1971),
but this is seldom cited. Other Australian mammals
are also known to fluoresce, with Bolliger (1944)
describing the trait as “not uncommon”. Pine et al.
(1985) examined museum specimens of Australian
mammals for fluorescence but found it to be mild
in comparison to American didelphid marsupials.
Fluorescence in Australian mammals was then
largely forgotten until recently (Reinhold, 2020,
2021; Anich et al., 2021).

With instances of fur fluorescence being re-
ported sporadically worldwide, it is difficult to
ascertain the rarity of the trait across mammal
taxa. Fur fluorescence has been recently assumed
as rare in non-didelphid mammals (Anich et al.,
2021; Olson et al., 2021). However, over the last
112 years, fluorescence has been recorded in the
fur of half of all mammal orders (Reinhold, 2023).
Locally, Reinhold (2021) reported fur fluores-
cence in all five mammal species observed live in
the Wet Tropics of Queensland. Gershwin (2022)
described fluorescence in the fur of all six fresh
roadkill Tasmanian marsupial species examined
(three of which fluoresced pink). However, in the
two species of bandicoot (southern brown bandi-
coot (Isoodon obesulus) and eastern barred ban-
dicoot (Perameles gunnii)) that were examined
both as fresh roadkill and taxidermied museum
specimens, only the fresh roadkill displayed fluo-
rescence of the fur. Three of 15 species that were
examined only as taxidermied museum display
specimens had fluorescent pelage, but 14 of the
taxidermied species showed fluorescence of skin
parts. Toussaint et al. (2023) reported fluorescent
fur from 12 of 18 species examined in European
museums (of which the four didelphid marsupial
species (brown-eared woolly opossum (Caluromys
lanatus), Linnaeus’s mouse opossum (Marmosa
murina), brown four-eyed opossum (Metachirus



FLUORESCENCE IN MAMMALS OF THE WET TROPICS 5

nudicaudatus) and Guyanan short-tailed opos-
sum (Monodelphis brevicaudata)), the four flying
squirrel species (southern flying squirrel (Glau-
comys volans), northern flying squirrel (Glaucomys
sabrinus), red-cheeked flying squirrel (Hylopetes
spadiceus) and smoky flying squirrel (Pteromyscus
pulverulentus)) and both hedgehog species (West
European hedgehog (Erinaceus europaeus) and
northern white-breasted hedgehog (Erinaceus rou-
manicus)) fluoresced pink, whereas only two other
species (platypus (Ornithorhynchus anatinus) and
Beringian ermine (Mustela erminea)) fluoresced in
other colours). Tumlison & Tumlison (2021) found
strong fluorescent properties in the fur of seven
(and mild fluorescence in a further two) species
of 37 Arkansas (USA) museum mammal species
examined (of which only the one species of didel-
phid (Virginia opossum (Didelphis virginiana))
fluoresced mid-to-bright pink, but some eastern
chipmunks (Tamias striatus) turned mild pink on
their ventral fur). However, a reliance on museum
specimens can be problematic, with some fluoro-
phores destroyed by exposure to light (porphyrins,
Hill, 2010) or by wet preservation (Reinhold, 2023).
Artificial fluorescent stains are also sometimes in-
advertently added to dry skins during taxidermy
(Pohland, 2007). Particular care should be taken
with older specimens that have undergone export-
import procedures and therefore are likely to have
been treated with a green-fluorescent fumigant such
as carbon disulphide or methyl bromide (Bond &
Monro, 1984; Gackowska et al., 2003; Rajendran
& Parveen, 2005), the effects of which are untested
but likely to overwhelm more subtle true-to-life
fluorescent colouration.

Fresh and frozen materials are needed to verify
true-to-life labile fluorescent colours. The abun-
dance of roadkill animals in the Wet Tropics
of Far North Queensland, Australia, provided
an opportunity to document the occurrence of
fluorescence in the fur of unpreserved mammals
from one bioregion. This investigation aimed to
assess how widespread and varied the phenom-
enon of fluorescent fur is across mammal taxa in
the Wet Tropics region of Australia. I predicted
that, if fluorescence varied between species, the
trait would separate on some taxonomic or external
factor such as marsupial/placental, habitat (low-
land/tableland), diet, nocturnality, or tree-dwelling

versus ground-dwelling. The study presented here
represents the most thorough documented exami-
nation of fluorescence in fresh and frozen mammal
material to date.

Methods

A total of 63 mammals was sourced, mostly as
roadkill, from within a two-hour drive of the city of
Cairns in Far North Queensland, Australia. Twelve
dedicated night and pre-dawn collecting trips,
totalling 1330 km over 36 hours, were conducted
between August 2021 and June 2023. Pre-dawn was
often chosen because this gave the greatest length
of time for roadkills to occur, and allowed access
to them before the sun caused photobleaching.
Roadkill animals were also sampled opportunis-
tically on the Atherton Tablelands at night and at
dawn, and during the day while driving around the
Wet Tropics region over this same period. Four of
the animals were found dead from other causes
in suburbia. After the collection of each animal,
I recorded date, time, weather, GPS coordinates,
habitat, species, sex and orientation of the carcass
(dorsal, ventral, lateral facing up) if the animal had
been exposed to sunlight. Animals were identified
to species using field guides (Covacevich & Easton,
1974; Churchill, 2008; Menkhorst & Knight, 2011).
Animals found at night were often moved off the
road and examined on site. If animals were found
nearing or in daylight hours, carcasses were col-
lected whole, wrapped in labelled aluminium foil
and plastic bags, and loaded into an insulated cold
box (onto a Styrofoam layer over freezer gel packs).
Specimens were transported back to my home
for processing in a dark garage later that night/
day. For larger animals such as macropods found
in daylight, fur samples were shaved from the
dorsal, flank and ventral sides, tail and/or rump,
and stored in aluminium foil inside plastic bags for
later examination in a dark laboratory.

A total of 85 mammals was also examined from
local freezer stores at the Atherton Queensland Parks
and Wildlife Service office (QPWS; n = 15), the James
Cook University (JCU) Smithfield campus (n = 52),
the Tolga Bat Hospital (n = 17) and Kings Plains
Station (n = 1). Rangers, researchers, landholders
and other members of the public bring carcasses
(from car strikes, dog attacks, barbed wire fences or
unknown causes) into these institutions to donate to
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scientific research. Most of the animals from the JCU
freezers did not have location data but are assumed
to be from the Wet Tropics region. Animals with
data dated back to 1995. For freezer-stored animals
that had been collected by others, there were no data
as to how much sunlight they had been exposed to
or which way up they had been facing when found.
Therefore, the amount of post-mortem fluorophore
degradation was unknown. Specimens that had
intact skulls and date and location data were sent
to the Queensland Museum. From my collecting
and JCU, the northern bettongs (Bettongia tropica)
and some of the small species were sent as whole
frozen carcasses, but other species were sent only
as heads for the extraction of skulls as per museum
requirements. The specimens from QPWS and Kings
Plains Station were sent to the museum by those
institutions as whole frozen carcasses. The source of
each specimen is listed in Appendix 1.

From all collection methods combined, 148 mam-
mals, comprised of 44 species, were examined for
external fluorescence. This sample represents 31%
of the terrestrial mammal species found in the Wet
Tropics region (Department of Environment and
Science, 2013). The specimens included 28% of the
wild placental species (33% of rodent species, 26%
of bat species and 20% of introduced/naturalised
species), 33% of marsupial species and both mono-
treme species. Frozen specimens were thawed be-
fore examination, except for those kept for other
research. The pelage of each animal was examined
for fluorescence at several wavelengths using a
range of ultraviolet, violet and blue torches at 310
(range 295-330 nm, Tao Yuan, 10-15mW, 160 mA,
1 x LED UVB, 1 x 18650 lithium-ion cell), 365
(LED shop, 3W, LED, 3 x AAA cell; Olight i5UV
Camo, 1500 lumens, LED, 1 x AA cell; UV Beast
V3 UVB-V3-365, 5400 uW/cm? UV irradiance,
1350 nW UV radiant intensity, 3.7V, 3 x LED, 2 x
18650 lithium-ion cells), 380 (range 350-420 nm,
Procontechnology ST3386UV, 4 x LED, 3 x AAA
cells), 395 (Capsulone LD1345, LED, 3 x AAA
cells), 395-410 (Dulex DX-502B, 3.7 V, LED, 1 x
18650 lithium-ion cell) and 470nm (UltraFire
H-b3, 283 lumens, 3.7V, 3 x XP-E2 LED, 1 x 18650
lithium-ion cell).

Because quantitative measurement was not
feasible when using different torches (and dif-
ferent battery strengths) to elicit fluorescence,

I qualitatively described the reaction of the fur to
light of various wavelengths. The categories were:
‘none’ if there was no perceptible fluorescence;
‘low’ if it was difficult to tell whether the fluores-
cence was greater than that expected by ubiquitous
background levels, or if I had to look closely to
see it, it appeared as a faint colour change without
a glow, or if it was clearly visible but only mild;
‘mid’ if the fluorescence was obviously visible as
a colour change and/or a glow, but not strikingly
bright (the fluorescence of human fingernails falls
into this category); and ‘bright’ if the fluorescence
was striking, vivid, with a colour change and/
or glow that stood out as remarkable against the
background. These categories were divided on
a continuum. In some species, the fluorescence
was over all the fur; yet in others, there were areas
of brighter fluorescence beside areas that had low
fluorescence. Species with smaller areas of fluores-
cence were categorised on the overall effect on the
whole animal. Categorisation of mid versus bright
fluorescence in some species, and/or its restricted
nature across the pelt, sometimes made separation
subjective. Therefore, only three categories were
used in the calculations of percentages: none, low
and mid-to-bright.

I recorded observations of fluorescence directly
from the carcasses, not from photographs. Due to
the variable nature of the torch distance and battery
power, photographs act only as a qualitative record
to visually document these observations, and not
a way to quantitatively compare fluorescence
between animals. All photographs were taken
with a Panasonic Lumix TZ-80 camera and not
enhanced by filtering or post-processing. Photog-
raphy was conducted on whole animals, with the
background varying from dirt/gravel or grass by
roadsides, the plastic bags in which they had been
frozen for messier specimens in the laboratory, or
black cloth where feasible. Whether the sides of
the animals photographed were dorsal and ven-
tral or left and right lateral depended on the posi-
tion the animal had stiffened into during rigor
mortis. A CrimeTech 8cm L-shaped greyscale
ruler was placed in the corner of each photograph
for scale. The ruler also acted as a standard for
light reflection. Unless specified, the appearance of
purple in the photographs is from reflected violet
torchlight. Depending on distance and brightness,
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the camera lens was open for 5-30 seconds as each
torch scanned the animal. Torch beams were shone
over the animal just out of sight of the camera
lens, or farther away for the brighter torches. Other
camera settings were automatic.

Results
Fluorescence was a common trait among Wet
Tropics mammals, with 95% of species examined
showing at least a low-level glow or colour change
in their fur. Fifty per cent of all mammal species dis-
played mid-to-bright pink and/or blue/other coloured
fluorescence in their fur (65% of marsupials and
41% of placentals). Blue, white, greenish or other

non-pink fluorescence was approximately twice as
common as pink fluorescence. Table 1 summarises
the relative brightness of pink-orange (excited at
wavelengths ~395 nm) and other coloured (excited
at wavelengths 310—410nm) fur fluorescence for
each species, scored as none, low, mid or bright.
Table 1 also assigns each species examined a sim-
plified lifestyle category of diet, stratification and
nocturnality. However, many species had a more
complex combination within each parameter that
was not taken into account (e.g. a species may be
variably folivorous, frugivorous and fungivorous).
Crepuscular and nocturnal-crepuscular species were
all categorised as nocturnal.

Table 1. Fur fluorescence and lifestyle characteristics of Wet Tropics wild mammal species examined.

Species Pink Other colour | Diet Stratification | Nocturnality
Monotremes
Ornithorhynchus anatinus low low carnivorous amphibious either
Tachyglossus aculeatus none low insectivorous | ground either
Marsupials
Antechinus adustus low bright insectivorous | semi-arboreal | diurnal
Dasyurus hallucatus bright mid carnivorous semi-arboreal | nocturnal
Sminthopsis sp. low low carnivorous ground nocturnal
Isoodon macrourus bright low omnivorous ground nocturnal
Perameles pallescens bright mid omnivorous ground nocturnal
Acrobates pygmaeus low none nectivorous arboreal nocturnal
Dendrolagus lumholtzi none bright folivorous arboreal nocturnal
Notamacropus agilis none low folivorous ground nocturnal
Thylogale stigmatica low mid folivorous ground diurnal
Wallabia bicolor none low folivorous ground diurnal
Dactylopsila trivirgata none bright insectivorous | arboreal nocturnal
Petaurus notatus low mid insectivorous | arboreal nocturnal
Trichosurus johnstonii mid mid folivorous arboreal nocturnal
Trichosurus vulpecula mid bright folivorous arboreal nocturnal
Aepyprymnus rufescens mid low fungivorous ground nocturnal
Bettongia tropica mid low fungivorous | ground nocturnal
Petauroides minor none low folivorous arboreal nocturnal
Pseudochirops archeri low low folivorous arboreal nocturnal
Pseudocheirus peregrinus none low folivorous arboreal nocturnal
Pseudochirulus herbertensis low mid folivorous arboreal nocturnal
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Species Pink Other colour | Diet Stratification | Nocturnality
Placentals
Oryctolagus cuniculus low mid herbivorous ground nocturnal
Mesembriomys gouldii low none frugivorous arboreal nocturnal
Pogonomys mollipilosus low low frugivorous arboreal nocturnal
Pseudomys delicatulus none bright granivorous ground nocturnal
Rattus fuscipes none bright herbivorous ground nocturnal
Rattus rattus none bright omnivorous semi-arboreal | nocturnal
Rattus tunneyi none bright herbivorous ground nocturnal
Uromys caudimaculatus low low omnivorous semi-arboreal | nocturnal
Nyctimene robinsoni none bright frugivorous volant nocturnal
Pteropus conspicillatus none mid frugivorous volant nocturnal
Pteropus scapulatus none low nectivorous volant nocturnal
Chalinolobus gouldii none none insectivorous | volant nocturnal
Chalinolobus nigrogriseus none none insectivorous | volant nocturnal
Hipposideros diamema none low insectivorous | volant nocturnal
Macroderma gigas low mid carnivorous volant nocturnal
Miniopterus orianae none low insectivorous | volant nocturnal
Ozimops lumsdenae low low insectivorous | volant nocturnal
Ozimops ridei none low insectivorous | volant nocturnal
Nyctophilus bifax none low insectivorous | volant nocturnal
Rhinolophus megaphyllus none mid insectivorous | volant nocturnal
Vespadelus sp. none low insectivorous | volant nocturnal
Canis familiaris none low carnivorous ground nocturnal

The various wavelengths of the torches used eli-
cited different colours of fluorescence. The 470 nm
blue-light torch generally did not elicit fluorescence
and was too bright for close-range examination.
When animals emitted fluorescence in shades of
pink or orange, it was invariably brightest at the
longer excitation wavelengths around 395 nm (this
spectrographic signature correlates to porphyrin-
derivative fluorophores: Goldoni, 2002; Olson et
al., 2021; Toussaint et al., 2023). Blue-coloured
fluorescence was usually brightest when excited at
365 nm (from other causes or correlating to other
fluorophores, including tryptophan metabolites:
Rebell et al., 1957; Nicholls & Rienits, 1971).
Greenish fluorescence was optimally excited at the
longer wavelengths. Therefore, fluorescence has
been separated on emission colour, categorised as

either pink (optimally excited at 395-410 nm, pre-
sumed porphyrin based) or blue/other (optimally
excited at 310-410nm). Species could display
either the pink or the blueish type of fluorescence,
or both when examined at different excitation wave-
lengths or with the 380 nm torch. Unless mentioned
specifically, the skin did not glow brightly. Claws
and eyes often fluoresced pale blue.

Pink or orangish fluorescence (optimally excited
by longer wavelengths of 395-410 nm) was present
in the fur of 48% of the species examined but was
at a reasonably strong level in only 16% of species.
No placental mammals had mid-to-bright pink
fluorescence, but 27% had a low level, with the
remaining 73% displaying no pink fluorescence
(Figure 1). One of the monotreme species had
low pink fluorescence, and the other had none.
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FIGURE 1. Relative brightness of fluorescence in Wet Tropics mammal species. Categorised as pink/orangish
(optimal excitation 395-410 nm) or blueish/other colours (optimal excitation 310—410 nm).

Of the marsupial species, 35% had prominent
mid-to-bright pink fluorescence. A further 35% of
marsupial species had low pink fluorescence, and
the remaining 30% had none. Mid-to-bright pink
fluorescence was restricted to nocturnal species,
but low-level pink fluorescence was found in 60%
of species with diurnal tendencies. Mid-to-bright
pink fluorescence occurred in 20% of primarily
folivorous species, 25% of carnivorous species,
50% of omnivorous species and 100% of fungivo-
rous species. No insectivores, frugivores or grani-
vores fluoresced bright pink. Mid-to-bright pink
fluorescence was distributed across 21% of ground-
dwelling species, 25% of semi-arboreal species and
17% of arboreal species, but not amphibious or
volant (Table 1). Pink or reddish colourations were
never seen in the teeth, exposed bones, or skin of
the animals.

Blue or other-coloured fluorescence (excited
by wavelengths of 310-410nm) was present in
the fur of 91% of all species examined and was
at a reasonably strong level in 43% of all species.
Forty-one per cent of placentals had mid-to-bright
non-pink fluorescence, in 45% fluorescence was
low, and in 14% there was none that was per-
ceptible (Figure 1). Both monotreme species
had low non-pink fluorescence. Of the marsupial
species, 50% had mid-to-bright non-pink fluores-
cence. A further 45% of marsupial species had low

non-pink fluorescence, and 5% had none. Mid-
to-bright blueish or other coloured fluorescence
occurred in 67% of primarily diurnal marsupial
species and in 47% of nocturnal or nocturnal/cre-
puscular marsupial species. All placental species
examined here were nocturnal, and the monotremes
were either diurnal or nocturnal. Mid-to-bright blue
or other coloured fluorescence occurred in 50%
of primarily folivorous species, 40% of carnivo-
rous species, 50% of omnivorous species, 31% of
insectivorous species, 50% of frugivorous species,
100% of herbivore generalist species and the only
granivorous species. Bright blueish fluorescence
was absent only from fungivorous and primarily
nectivorous species. Mid-to-bright blue or other
coloured fluorescence was distributed across 43%
of ground-dwelling species, 75% of semi-arboreal
species, 50% of arboreal species and 31% of volant
species, but not amphibious (Table 1).

Variation over the species examined precluded
further analyses on determining predictive factors
for fluorescent fur. Taxon-specific descriptions of
fur fluorescence are provided below, grouped by
order and family, and generalised for the most
intact specimens of each species. Descriptions
of fur fluorescence in each of the 148 indi-
vidual specimens, for both 310-365 and 380-
410nm excitation wavelength ranges, are listed
in Appendix 1.
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Monotremes (2 species; n = 4)

Order Monotremata

Platypus and Echidna. Families Ornithorhyn-
chidae and Tachyglossidae. Both monotreme
species showed only subtle fluorescence in some
of their fur, best viewed close and dominated by
a faint moss green. The green was evident only at
the longer 380—-410 nm wavelengths, not at 310—
365nm. Platypuses (Ornithorhynchus anatinus;
n = 2) also had a silvery grey fluorescence vis-
ible at the shorter wavelengths, and pale pink at
the longer wavelengths, though the pink was evi-
dent only on close inspection of clipped fur. The
spines of the short-beaked echidnas (Tachyglossus
aculeatus; n = 2) fluoresced greenish yellow, but
no more than expected from keratin. The intact
short-beaked echidna had an area of fluorescent
blue skin, particularly near the cloaca. The part of
the echidna that showed the most fluorescent green
was the highly keratinised fur on the tops of the
front paws.

Marsupials (20 species; n = 104)

All marsupial species displayed some level of
fluorescence in their fur when exposed to ultra-
violet or violet excitation wavelengths. The striped
possums, antechinuses and tree-kangaroos gave
a brilliant blue-white fluorescence. Only the quolls
and the bandicoots displayed stunningly bright
pink fur. The brushtail possums and the bettongs
also fluoresced a remarkable pink, but in a softer
hue (Figure 2).

Order Dasyuromorphia

Quolls, Antechinuses and Dunnarts. Family
Dasyuridae (3 species). Dasyurids mostly dis-
played bright fluorescence. Antechinuses (Ante-
chinus sp.; n = 2, treated as the same species) had
bright blue-white fluorescence all over. The blue-
white was brightest at 365nm (Figure 2A). One
specimen had a slight pink wash around the rump
at 395-410nm. The oldest specimen, dating to
1995, still fluoresced blue-white, the same colour
as another frozen specimen only a few months old,
and live animals (Reinhold, 2020), but the intensity
and extent of the fluorescence was a little dull com-
pared to fresher animals. A dunnart (Sminthopsis
sp.; n = 1) also displayed pale pink (also whitish)
fluorescence at longer wavelengths.

The northern quolls (Dasyurus hallucatus; n=9)
had bright pink fluorescence, similar in intensity to
that of bandicoots. Nearly half of the quoll speci-
mens, both male and female, displayed intense,
strong, dark pink fluorescence throughout their fur,
both in the brown flanks and through the white spots
(Figure 2E). Most specimens had paler pink on their
ventral surface. A specimen gathered as a roadkill
that had been in the sun for several hours retained
the pink fluorescence on the side that was facing
down protected from the sun but had lost all trace
of pink from its exposed surface. The pink fluores-
cence was elicited only at the longer wavelengths.
Some of the male quolls also had a yellowish green
fluorescence on the sides of their necks/shoulders.
The chest patch fluoresced bright lemon yellow,
particularly in the fresh roadkill.

Order Peramelemorphia

Bandicoots. Family Peramelidae (2 species). Both
northern brown (Isoodon macrourus; n = 22 +
4 pouch young) and northern long-nosed bandicoots
(Perameles pallescens; n = 14 + 2 pouch young)
displayed bright pink fluorescence all over their
fur. Both species of bandicoot showed intraspecies
variation in the coverage and intensity of fluo-
rescence, but always displayed pink (all but one
bandicoot were collected as fresh roadkill). Brightly
vivid pink was observed to be most intense and
entire in virginal (independent but with undeveloped
pouch or testes) individuals of both sexes, although
the vividness of pink varied within this size class.
Some adult male bandicoots displayed uniform
bright pink fluorescence, but in others of the same
size it was patchy. Other animals, not collected, that
were rotting and seemed to have been lying by the
road for several days, retained their pink fluores-
cence in the fur underneath the animal. Adult male
roadkill northern long-nosed bandicoots displayed
two fluorescent colour morphs, with white and blue
fluorescence more prominent on the pale-flanked
and/or banded individuals. In these individuals,
the pink wash on the ventral surface was caused by
longer pink strands visible above a uniform bright
white fluorescence given by the short, fine ventral fur
strands. Blue was also seen around the necks of some
female northern long-nosed bandicoots (Figure 2D).
The blue and white fluorescence was observed only
in one female northern brown bandicoot with
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pouch young. I could not determine any difference
in fluorescence between lowland and tableland
individuals, as only three northern brown bandi-
coots were collected from the tablelands, and only
one northern long-nosed bandicoot was collected
from the lowlands.

Order Diprotodontia

Feathertail Gliders. Family Acrobatidae (1 species).
A feathertail glider (Acrobates pygmaeus; n = 1)
showed no blueish white fluorescence at shorter
wavelengths, but her face and venter turned slightly
apricot pink at longer wavelengths.

FIGURE 2. Fluorescence of Wet Tropics marsupial mammals. (A) Antechinus, male, frozen. Displaying bright
light-blue fluorescence all over in 365 nm torchlight (15s exposure). (B) Lumholtz’s tree-kangaroo, male, frozen-
thawed. Bright light-blue fluorescence all over in 365nm (10s). (C) Striped possums, 8 x male, frozen-thawed.
Bright blueish white fluorescence of white fur in 365 nm (30s; eighth carcass severely degraded). (D) Northern
long-nosed bandicoots, female-male-female, fresh roadkills. Bright pink fluorescence all over; necks also light blue,
particularly on the male. In 395-410 nm (205). (E) Northern quoll, male, frozen. Pink fluorescence over flank,
ventral, feet and tail, but most suspected to have been lost from this specimen. Some greenish fluorescence to the
neck/shoulder. In 395-410 nm (10's). (F) Coppery brushtail possum, female, fresh roadkill, fluorescing soft pink in

395-410nm (10s).
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Wallabies, Tree-kangaroos and Pademelons.
Family Macropodidae (4 species). Frozen-thawed
Lumbholtz’s tree-kangaroos (Dendrolagus lumholtzi;
n = 2) fluoresced bright pale blue consistently
throughout their fur, much stronger at 365 nm than
at 395nm (Figure 2B). Fresh roadkill red-legged
pademelons (Thylogale stigmatica; n = 3) had quite
a bright blue-white glow, most evident at 365 nm,
especially on their paler ventral fur. At 380-410 nm,
they had a subtle dusky pink fluorescence mostly
in their flank and ventral fur. The grey-coloured
dorsal fur turned a light purple most strongly in
365nm torchlight. The purple was brighter than
reflectance and probably represented fluorescence.
Roadkill swamp wallabies (Wallabia bicolor; n = 2)
were minimally fluorescent, with only a faint white
glow or a slight yellowish colour. A fresh roadkill
agile wallaby (Notamacropus agilis; n = 1) had a
mild white glow to the pale ventral fur, most evident
at 365 nm.

Gliders and Striped Possums. Family Petauridae
(2 species). Krefft’s gliders (Petaurus notatus;
n =4) gave a pale blueish white glow all over, un-
usually most prominent when excited at 310 nm.
At longer wavelengths, a mild dusky pink colour-
ing became visible over the entire ventral fur of
three out of four individuals. The colour was quite
faint in comparison with the pink fluorescence of
other species.

Striped possums (Dactylopsila trivirgata; n =9)
were striking, with a brilliant white, almost green-
ish blue-white glow bordered by non-fluorescent
black stripes (Figure 2C). The glow was more
distinct at the shorter wavelengths. The fresher-
looking of the frozen-thawed individuals had the
brightest glow. However, a badly decomposing
animal (not pictured) had retained blue-white fluo-
rescence on its upper surface after several days by
the side of the road.

Brushtail Possums. Family: Phalangeridae (treated
as 2 species). The brushtail possums had both blue-
ish and pink fluorescence. On the common brush-
tails (Trichosurus vulpecula; n = 3), there was
a strong sky-blue fluorescence both dorsally and
ventrally, brightest at the shorter wavelengths.
The pink fluorescence responded optimally to
the longer wavelengths. Pink fluorescence also
occurred both dorsally and ventrally, variably in

either the proximal or the distal parts of the fur
shaft. The coppery brushtail possums (Trichosurus
Jjohnstonii; n = 3) displayed fluorescence generally
similar to that of the common brushtail possums.
Some of the chest gland fur of the male fluo-
resced pale yellow. The male’s pink fluorescence
occurred patchily, but along whole strands of fur.
A very fresh roadkill had pale purply blue-grey
fluorescence on her face, arms, skin and basal half
of underfur. This purply fluorescence was more
prominent in 310nm than in 365nm torchlight,
disappearing at 380 nm and above. At 395-410 nm,
the same basal underfur instead fluoresced orangey
pink (Figure 2F). This indicates two fluorophores
activated separately in the same fur. The same
animal had a particularly strong orange-pink patch
of fluorescent fur on her rump, presumably newly
regrown (Bolliger, 1944).

Bettongs. Family Potoroidae (2 species). The
bettongs fluoresced pink, but at a much lesser inten-
sity than the bandicoots and quolls. The northern
bettongs (Bettongia tropica; n =9) had pink fluores-
cence throughout the dorsal and flank fur, with not
so much on the ventral fur. A mild greenish yellow
fluorescence occurred along the ventral tail fur in
some individuals, and the ear fur of one fluoresced
mild green-blue-white. The flanks of the rufous
bettong (Aepyprymnus rufescens; n = 3 + 1 pouch
young) roadkill specimens had reasonably strong
pink fluorescence. The pink was in whole thicker
whitish strands and throughout the softer fur. The
dorsal surface of the animals had darker pink fluo-
rescence at the bases of the fur, and white tips. The
ventral surface also fluoresced pink, but a lighter
shade. Over the dorsal surface and particularly on
the hindquarters, a blueish white fluorescence was
flecked through the fur at 365 nm, and much less so
at 380-410 nm. Here, the underfur also glowed light
purplish white, a different shade than that reflected,
and only initiated by shorter wavelengths that did
not have as much visible purple in their beam.

Ringtail Possums and Greater Gliders. Family
Pseudocheiridae (4 species). All the ringtail pos-
sums fluoresced somewhat, but none brightly so.
A common ringtail possum (Pseudocheirus pere-
grinus; n = 1) had greenish white fluorescence
flecked through the dorsal and flank fur, particularly
onhis cheek. His tail and ventral fur fluoresced white.
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In Herbert River ringtail possums (Pseudochirulus
herbertensis; n = 3), the white fur of the male
glowed white. One female had a pale greenish fluo-
rescence in the fur tips. The other female had a pink
wash in some of her fur.

The green ringtail possums (Pseudochirops
archeri; n = 10) did not have as striking a fluo-
rescence as anticipated from their white-light
markings. However, the markings did stand out
more in ultraviolet light than they did in white light.
The yellow fur tips appeared a brighter pale greeny
yellow in ultraviolet torchlight. Some dusky pink
fluorescence was noted through the dorsal underfur,
tail and edging the ventral areas. Fluorescence was
only really evident on the roadkills and the QPWS
freezer specimen, not on the JCU freezer specimens.
The northern greater gliders (Petauroides minor;
n = 2) fluoresced only pale grey and a little white
ventrally, and did not exhibit any pink.

Placentals (22 species; n = 38)

The Rattus species and the delicate mouse (Pseu-
domys delicatulus) had brilliant blue-white fluo-
rescence in similar colour and intensity to the
antechinuses and tree-kangaroos of the marsu-
pials. Three species of bat had mid-to-bright fluo-
rescence, either blue or green-yellow (Figure 3).
The fur fluorescence of the other placental species
tended to be very mild. Six placental mammal
species, including the native non-Rattus rat species,
the introduced European rabbit and two microbats,
had traces of pink or orange fluorescence in their
fur, but none so brightly as the marsupials.

Order Lagomorpha

Rabbits. Family Leporidae (1 species). European
rabbits (Oryctolagus cuniculus; n = 3), of wild
brown and grey coat colouration, had minimal
fluorescence. At 365 nm, the ventral fur fluoresced
mild whitish, but bright white on the underside of
the tail and below the tail (Figure 3A). At 395—
410nm, some pale pink was visible in the pale
buff tips and strands of ventral fur. Some whole
strands fluoresced pale pink in some small patches
of otherwise pale buff fur on the ventral side of the
tail. The dorsal surface fluoresced pink in some
otherwise light tan sections of fur. The skin inside
the ears fluoresced white.

Order Rodentia
Rats and Mice. Family Muridae (7 species). Indi-
viduals of a black-footed tree rat (Mesembriomys
gouldii; n = 1), a prehensile-tailed rat (Pogonomys
mollipelesus; n = 1) and giant white-tailed rat
(Uromys caudimaculatus; n = 2) did not display the
bright blue-white glow of the Rattus species’ fur.
In general, particularly at the shorter wavelengths,
fur fluorescence was hardly perceptible. However,
all three of these rat species showed some pink
or orange fluorescence at the longer wavelengths.
The black-footed tree rat had a pinkish wash over
the head and shoulders and orange over the nape.
The prehensile-tailed rat had a dusky pink fluo-
rescence emanating from its russet brown dorsal
fur. The giant white-tailed rats had some pink
fluorescence on the face, mild pink brindling of fluo-
rescence in the dorsal and flank fur, and some pale
pink in the underfur of the flanks. The ventral side
had a mild blueish white glow, and soft pale pink.
All three species of wild Ratfus examined:
the pale field rat (Rattus tunneyi; n = 1), bush
rat (R. fuscipes; n = 1) and introduced black rat
(R. rattus; n = 2) (Figure 3B); fluoresced bright
blue-white all over, similarly at 365 nm and at 395—
410nm. At the longer excitation wavelength of
395-410 nm, the fluorescence of black rats turned
a pale greenish blue. The pale field rat, bush rat and
black rats all had wild-coloured brownish fur in
white light. The dorsal areas of coats that had more
melanin had the fluorescence subdued in those
strands of fur. The fur of a native delicate mouse
(Pseudomys delicatulus; n = 1) glowed bright
blueish white all over, tempered by areas of mela-
nin (Figure 3D). The blue tint was more evident at
365nm than at longer wavelengths. The delicate
mouse’s fluorescence was similar in brightness and
colour to that of Rattus spp. and Antechinus sp.

Order Chiroptera

Flying Foxes and Fruit Bats. Family Pteropo-
didae (3 species). At 365nm excitation, spec-
tacled flying foxes (Pteropus conspicillatus; n = 2)
had a blue-grey fluorescence through their ginger
collar, eye rings and flecked through the main fur.
At 395-410nm, the fluorescence turned more
greenish grey, with the otherwise ginger fur giv-
ing a yellowish fluorescence. The fluorescence was
quite subtle and was stronger on one female than
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the other. A little red flying fox (Pteropus scapu-
latus; n = 1) had some grey fluorescence over
the head at 365nm. At 395-410nm, the subtle
fluorescence turned a brighter yellowy greenish
grey over the head and the strip where the wings
meet the ventral body surface. Eastern tube-nosed
fruit bats (Nyctimene robinsoni; n = 9) had quite
bright light-blue fluorescent fur with a distinct

glow on the ventral body and head, but mild grey
on the dorsal body. Brightness of colour varied
between individuals. The fluorescence was most
intense at 365nm (Figure 3C). The blue colour
of the fur was more saturated than any other
species. All yellow markings on the skin, includ-
ing the wings, nose and ears, fluoresced bright
neon yellow (Reinhold, 2022).

FIGURE 3. Fluorescence of Wet Tropics placental mammals. (A) European rabbit (introduced) male, fresh
roadkill. Displaying mid-level white fluorescence on underside of tail and skin inside ear in 365 nm torchlight
(10s exposure). (B) Black rat (introduced) male, fresh suburban (poisoned?). Bright light-blue fluorescence in
365nm (5s). (C) Eastern tube-nosed fruit bats, male-female, frozen-thawed (from barbed wire fence). Bright
yellow fluorescence of skin markings and blue fluorescence of fur in 365 nm (65s). (D) Delicate mouse, female,
frozen-thawed. Bright light-blue fluorescence all over in 365 nm (10s). (E) Eastern horseshoe bat, male, frozen.
Mid-to-bright pale green fluorescence of fur tips in 395-410 nm (3 s). (F) Ghost bat male, frozen. Mid-to-bright

light-yellow fluorescence of fur in 395-410nm (1's).
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Microbats. Family Vespertilionidae (10 species).
The ten species of microbat examined generally
had minimal fluorescence of the fur, and none of
the skin. Wing bones and claws often fluoresced.
If discernible, fur fluorescence was usually very
mild greyish or yellowish, and in the tips of the fur
(diadem leaf-nosed bat (Hipposideros diadema;
n=1),large bent-winged bat (Miniopterus orianae;
n = 2), eastern long-eared bat (Nyctophilus bifax;
n = 3), forest bat (Vespadelus sp.; n = 1)). The
wattled bats (Gould’s wattled bat (Chalinolobus
gouldii; n = 1), hoary wattled bat (Chalinolobus
nigrogriseus; n = 1)) had no fluorescence of the
fur, and that of the Ride’s free-tailed bat (Ozimops
ridei; n =2) was only just perceptible. The northern
free-tailed bat (Ozimops lumsdenae; n = 1) had
mild pale pink fluorescence (only at 395-410 nm
excitation) across the neck, turning to pale orange
on the chest and flecked through the ventral fur.
The eastern horseshoe bats (Rhinolophus mega-
phyllus; n = 2) displayed varying fluorescence
of the fur, at only a low level in the female, but
mid-to-bright in the male. The horseshoe bats’
pale green to greenish yellow fluorescence was
brightest throughout the tips of the ventral body
fur, and when excited with the 395-410 nm wave-
length (Figure 3E). The fluorescence extended
onto fur visible on the face and lower patagium.
The ghost bat (Macroderma gigas; n = 1) had
faint pale pink fluorescence of the fur on the inner
elbows, only at 395-410 nm excitation. The fur
outlining the ears fluoresced mild light grey at
365 nm excitation, and light yellow at 395-410 nm
excitation. A line of skin running vertically in the
middle of each ear fluoresced mild white at 365 nm
excitation, but there was no yellow of the skin.
At 395-410 nm excitation, the ghost bat’s dorsal
body fur fluoresced only a mild pale green, but
the ventral body fur and facial fur fluoresced mid-
to-bright light yellow with a slight greenish tint
(Figure 3F).

Order Carnivora

Dingo. Family Canidae (1 species). A young
dingo (Canis familiaris dingo; n = 1) showed mild
white fluorescence of the white fur at 365 nm exci-
tation, but it was not as bright as that displayed by
his paw pads and claws.

Discussion

Fluorescent fur is common in Wet Tropics mam-
mals. Low-level or brighter fluorescence is a
near-ubiquitous feature of fur as it is of most bio-
logical tissues (Stiibel, 1911), and mid-level to
strikingly bright fur occurred in 65% of 20 mar-
supial species and 41% of 22 placental species
I examined. For the Wet Tropics bioregion at least,
these findings refute a recent assumption that fur
fluorescence is rare (Machemer, 2020; Anich et al.,
2021; Olson et al., 2021). There is no reason to sus-
pect that the Wet Tropics is a uniquely fluorescent
bioregion for mammals, but fresh examples of the
mammals of other bioregions have not been simi-
larly surveyed. Rather than sporadically looking
for brightly furred species, this systematic survey
of available material, conducted in the context of a
broader species assemblage, shows that fluorescent
fur is not an anomaly, but the norm.

In a subset of mammals from Arkansas in North
America, Tumlison & Tumlison (2021) found 19%
of species to show bright fluorescence. However,
it is difficult to compare subjective assessments of
what constitutes brightness, with different excita-
tion torches being used in different conditions.
In other studies, unquantified issues of museum
specimens fading and losing their fluorescence
due to light exposure or wet preservation, or the
addition of artificial fluorescence through taxi-
dermy chemicals or fumigation, are also likely to
confound comparisons between studies (Pohland,
2007; Reinhold, 2023; Toussaint et al., 2023).
If live or freshly dead animals are examined, the
true-to-life percentage of species with fluorescent
fur may differ from museum-based studies.

While my sample size of mammal species did
not approach that of the >1500 species for research
on birds, Pohland (2007) found more than a third
of parrot (Psittaciformes) species had fluores-
cent plumage parts, but only 12% of bird species
worldwide fluoresced. These calculations for birds
are far less than the 95% I found for mammals, or
even the 50% that had noticeably mid-to-bright
fluorescence of the fur. However, my finding that
95% of mammal species surveyed had fluorescent
fur is equivalent to the 92% of frog species (172
out of 187) with fluorescent skin (Whitcher et al.,
2023). In a comparison of terrestrial versus aquatic
vertebrates, the 50% mid-to-bright statistic (22 out
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of 44) for Wet Tropics mammals is greater than the
obvious fluorescence in 41% (95 out of 230) of
fish species in the upper 30 m of the water column
on tropical coral reefs (De Brauwer et al., 2018).
A generally held assumption that shallow marine
environments harbour a greater percentage of fluo-
rescent organisms than terrestrial ecosystems may
have been based on the oversight that the latter had
not been similarly surveyed.

Observations Conflicting with Accounts

in the Literature

My observations of some species differed from
some in the literature. For example, the fluores-
cence of the monotremes examined here and by
Pine et al. (1985) and Reinhold (2020) was only
subtle. However, both Anich et al. (2021) and
Toussaint et al. (2023) reported conspicuous green/
cyan fluorescence in dry-preserved platypus speci-
mens, although relative brightness would need to
be compared in the same conditions. Additionally,
the green fluorescence I observed in the fur did not
extend onto the skin. This is the only case where
the fluorescence reported in the literature for pre-
served museum specimens was more vivid than
that of fresh specimens. Conversely, the mild pink
fluorescence I observed in platypus fur was not
recorded by either Anich et al. (2021) or Toussaint
et al. (2023).

The pale pink fluorescence I observed in the
fur of introduced European rabbits was not noted
by Stiibel (1911). My observations of reddish fluo-
rescence in the fur of common brushtail possums
agreed with those of Bolliger (1944), but reddish
colours were not recorded by Nicholls & Rienits
(1971). Bolliger (1944) recorded long-nosed bandi-
coots (P. nasuta) as being non-fluorescent, whereas
I found fresh specimens of northern long-nosed
bandicoots that were strikingly bright pink. Whether
this discrepancy is because of interspecies variation,
the use of different excitation torches, preservation
treatments or light exposure history is unknown.
The extreme photolability of pink-red fluorescent
colouration can make it difficult to detect (Pine et
al., 1985; Hill, 2010).

Intraspecies Variation
The observed intraspecies variation of the intensity
and coverage of pink fluorescence in bandicoots

invites further research, yet is likely to be con-
founded by fluorophore photodegradation. Bolliger
(1944) found that newly regrown fur of common
brushtail possums had a more vivid red, purple
or pink fluorescence than the older adjacent fur.
However, Olson et al. (2021) found that the pat-
tern of patchiness of orange-red fluorescence over
the pelage of African springhares (Pedetes spp.)
seemed to be consistent within an individual over
the space of more than a year. Generally, variation
may indicate either different amounts of fluoro-
phores being excreted at the follicle, or different
light exposure histories in life. When the intensity
of pink on the ventral surface of bandicoots differs,
it indicates that perhaps that individual had more
or less fluorophores in its fur initially (particu-
larly for the white-fluorescent morph of northern
long-nosed bandicoot). However, when variation
occurs on the dorsal surface, incidental exposure to
light is expected to confound the amount of fluo-
rophores retained (Reinhold, 2023). The coverage
and intensity of pink fluorescence had not varied
noticeably within the same rainforest population
of live northern long-nosed bandicoots (Reinhold,
2021). The lability of pink fluorescence, combined
with small sample sizes, precluded analyses on age
or sexual dimorphism.

Degradation of Older Roadkills and Unquantified
Exposure of Freezer Specimens

Examining some freezer specimens with unknown
origins, as I have done here, is expected to lead to
false negatives of porphyrin fluorescence, as some
will have been exposed to light. Exposure to sunlight
affected pink fluorescence of roadkills, as observed
by the pink occurring only on the dark-preserved
side of animals if they had been exposed to the sun.
Frozen specimens did not have any associated data
regarding how much light they had been exposed to
or which way up they were facing when they were
found, but were sometimes only pink on one side.
Roadkill specimens should be collected in the hours
of darkness for a true-to-life account of fluorescence.
Although nocturnal in life, the microbat specimens
had probably been exposed to sunlight when found
on barbed wire fences. Whether the lack of fluores-
cence in some frozen specimens was true to life,
or a consequence of being exposed to light, cannot
be known. However, the taxonomic consistency of
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some of the non-pink observations, where some
were fresh animals gathered at night, means that the
observed lack of fluorescent porphyrins in the fur is
likely to hold. Additionally, nocturnal species such
as bush rats and striped possums have been observed
live in the wild to only exhibit the bright blue-white
fluorescence (Reinhold, 2021).

Observations of fluorescence in fur are expected
to be further complicated by the condition of
the specimens in freezers. Several species were
examined only as frozen specimens, with no fresh
or live animals found for comparison. Specimen
degradation seemed to affect blue fluorescence to
some degree. Old roadkill usually displayed fluo-
rescence, but if a species had no comparison with
fresh individuals, it cannot be known whether
degradation had lessened the glow. Additionally,
animals in which I could not detect fluorescence
with the torches I used may have been fluorescent,
but at other wavelengths or with stronger torches.

Nocturnality

A suggested correlation of fur fluorescence with
nocturnality (e.g. Kohler et al., 2019; Olson et al.,
2021) must be separated by fluorophore class.
Due to the extreme photosensitivity of porphyrins
(Galvan et al., 2016), strong pink-red fluorescence
is expected to be retained only in the fur of noc-
turnal species of mammal, unless it is shielded at
the bases of the fur shafts. However, even if por-
phyrin pink fluorescence cannot be exposed to the
sun without fading out, this does not imply a visual
function of the molecules in nocturnal landscapes.
Additionally, there is no evidence that the rela-
tively photostable tryptophan-based fluorescence,
of varying other colours, would be tied to noc-
turnality. Some familiar species with fluorescent
pelage are diurnal (e.g. horses (Equus caballus),
Posudin, 2007; and sheep, Collins, 1992).

Most Australian mammals are nocturnal (Van
Dyck & Strahan, 2008). All placental mam-
mal species examined here were nocturnal or
nocturnal-crepuscular. This distribution does not
allow for a comparison of fluorescence in the fur of
nocturnal versus diurnal mammals, as was neatly
done in the squirrel (Sciuridae) study (Kohler
et al., 2019). The marsupials examined here were
generally nocturnal and/or crepuscular, with the
exception of antechinuses, red-legged pademelons

and black wallabies, which had diurnal tendencies
(Menkhorst & Knight, 2011). These three species
displayed fluorescence, one of them only at a low
level, one at a mid level and one brightly so. Both
monotreme species can be active day or night,
with local populations of platypus being diurnal,
but fur fluorescence was not bright. Fifty per cent
of the primarily nocturnal species had notice-
ably mid-to-bright fluorescence, as did 50% of
the primarily diurnal species. While strongly vivid
porphyrin fluorescence can be found only in noc-
turnal mammals, examination of this subset of Wet
Tropics species did not support the notion that fluo-
rescence in general is tied to nocturnality.

Conclusion

The phenomenon of fluorescent fur is common
and varied amongst the local mammal assem-
blage. Examination of Wet Tropics mammals has
expanded our understanding of fluorescence in
fur to the extent that we can expect it to occur at
least in low levels in general, and with bright inten-
sity reasonably often. This study fills in several
pieces of the puzzle of fur fluorescence, but as a
result, the puzzle appears more complex than it
did with fewer data points. The observations of
different fluorescent colours on the same species,
activated by different wavelengths, further compli-
cates categorisation. I could not isolate any factor
to predict whether a species would have brightly
fluorescent fur or not. In the Wet Tropics, bright
blueish fluorescence occurred similarly in the
fur of small, mostly insectivorous semi-arboreal
antechinuses, mostly herbivorous ground-dwelling
rodents, larger tree-dwelling marsupials that were
insectivorous or folivorous, and mostly frugivo-
rous bats. Bright pink fluorescence occurred in
varied taxa from ground-dwelling omnivorous ban-
dicoots to semi-arboreal carnivorous quolls to the
mostly folivorous tree-dwelling brushtail possums.
From this study, combined with what is known
so far from the literature, it seems unlikely that
patterns of fluorescent fur can be easily corre-
lated to broader phylogenies, or habitat or lifestyle
parameters. Brightly fluorescent fur is found in a
varied array of mammals, from bats to kangaroos,
and even the inclusion of many more taxa may not
draw any kind of conclusions without studying the
metabolic pathways involved.
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Appendix 1

Wet tropics mammal specimens examined for fur fluorescence. Observations taken directly from
carcasses. Skin not noticeably fluorescent unless specified. ‘Fresh’ means within 24 hours of death.
Animals were adult-sized unless specified. Size may be indicated in different ways, depending on
parts of the animal that were accessible due to damage. HL = head length; HB = head-body length;

TL = total length; FA = forearm length; PY = pouch young; QM = Queensland Museum.

Species, sex Source and Fur fluorescence at 310-365 nm Fur fluorescence at 380-410 nm
and size light exposure | excitation wavelength excitation wavelength
Monotremes

(Order: Monotremata. Families: Ornithorhynchidae and Tachyglossidae)
Platypus QPWS. None discernible. Ventral: yellowish green. Dorsal:
(Ornithorhynchus Frozen. some moss green. Subtle.
anatinus) ? Whole
animal to QM.
Platypus JCU. Mild silvery grey throughout Dorsal: faint moss green flecked with
(Ornithorhynchus Frozen-thawed. | fur, especially on flanks above strands of pale green. Less on tail.

anatinus) 9

hindquarters. Not as strong on dorsum
as on ventrum; none on tail. Brighter
at 365 nm than at 310 nm. Bill whitish.

Ventral: brighter pale green-grey over
lower flanks and back legs. Pale green
is in the tips of the fur — underfur
reflects. Bill whitish. Clipped flank
fur: some orangey-pink whole strands
in otherwise light-brown fur. Some
pale and dusky pink in distal half

of thicker strands, and pale pink in
distal half of otherwise light-brown
underfur. Not in grey underfur.

Very mild and not evident at the
whole-pelt level.

Short-beaked
echidna
(Tachyglossus
aculeatus) ?

Roadkill.
Fresh, night.

Not as discernible as at 380—410 nm.

Dorsal and neck fur: similar moss
green as platypus. Ventral fur: greeny
yellow. Very dull. Spines: pale
greenish yellow, as strong as expected
from keratin content, but not bright.

Short-beaked
echidna
(Tachyglossus
aculeatus) ?

Roadkill.
Fresh, dawn.
Ventral
exposed to 1 hr
early overcast.

Not discernible in fur. Blue skin near
cloaca.

Very dull moss-green fur, mostly on
tops of front paws. Greenish yellow
spines. Blue skin towards cloaca.

Marsupials

Quolls, antechinuses and dunnarts (Order: Dasyuromorphia. Family: Dasyuridae)

Rusty(?) antechinus | QPWS. Blue-white all over in underfur; tips Not as bright as at 365 nm.
(Antechinus Frozen. remain brown.

adustus(?)) &

Whole animal

to QM.

Rusty(?) antechinus | JCU. Blue-grey-white through fur, mostly in | A little yellowish white, but mostly

(Antechinus
adustus(?)) &
Whole animal
to QM.

Frozen-thawed.

underfur, but fur also absorbing.

absorbing. Slight pink wash around
rump.
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Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm

and size light exposure | excitation wavelength excitation wavelength

Northern quoll QPWS. Spots fluoresce white; ventrum Strong dark pink over face, chin,

(Dasyurus Frozen. remains cream. neck, flank, hindquarters and back

hallucatus) 9 feet. Left flank but not right flank.

Young adult. Not dorsal surface of head or body.

Whole animal Not photographed.

to QM.

Northern quoll QPWS. Spots fluoresce white, base of tail Spots fluoresce white, base of tail

(Dasyurus Frozen. orange, shoulders green. Chest patch orange, shoulders green. Chest

hallucatus) & greenish white. patch greenish white. Ventrum
and feet pink.

Northern quoll QPWS. Spots, neck and ventrum. Spots, neck and ventrum. Slight pink-

(Dasyurus Frozen. orange wash over feet.

hallucatus) &

‘Whole animal

to QM.

Northern quoll QPWS. Spots white, genital fur white. Greenish on side of neck.

(Dasyurus Frozen.

hallucatus) &

Whole animal

to QM.

Northern quoll QPWS. Spots white, white around genitals, Slight pink wash around edge of

(Dasyurus Frozen. yet ventral fur remains cream. ventrum and inside legs.

hallucatus) &

‘Whole animal

to QM.

Northern quoll JCU. Spots white, wash of orange over tops | Bright pink through brown flank fur

(Dasyurus
hallucatus) 3

Frozen-thawed.

of paws, mild.

and white spots. Right flank but not
left flank. On white spots, bright pink
evident all along strands, but some
white at tips. Pink on top of all paws
and over head, and pink wash along
ventral edge.

Northern quoll
(Dasyurus
hallucatus) 3

JCU.
Frozen-thawed.

Spots white as in previous specimen.

Pink fluorescence absent.

Northern quoll
(Dasyurus
hallucatus) &
Whole animal
to QM.

JCU.
Frozen.

Spots slightly white. Feet orange.
Wash of orangey pink over chest
and thighs.

Bright pink on cheek, in front of
ears and on neck. Orangey pink
on forearms and ankles. Some
patches of bright strong pink in
underfur of right flank, especially
basal 2/3 of white spots. Bright
floss pink on ventral fur, testes,
feet, under tail and cheek. On
ventral fur, the fairy floss pink
is on the pale fawn distal half of
strands, but reflects light on the
darker brown proximal half.

19




20

LINDA MELISSA REINHOLD

(Sminthopsis sp.) &
Whole animal to

QM.

Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength
Northern quoll Roadkill. Spots mild white. Chest patch lemon Sides of neck quite bright light-
(Dasyurus Fresh, right/ yellow. Pale pinky orange between yellowish green (green neck
hallucatus) & ventral back thighs and genital area. fluorescence on both sides even
exposed to though one side was exposed to sun).
8 hrs shade Chest patch bright lemon yellow.
and sun. Spots not so white. Spots and brown
fur on left flank (not right flank)
strong pink. Face dark pink. Bright
fairy floss pink between back legs
and genitals. Underfur dark pink,
including tail.
Dunnart QPWS. Minimal. Ventrum whitish. Tips of fur pale

pink on dorsum.

Bandicoots (Order: Peramelemorphi

a. Family: Peramelidae)

Northern brown Roadkill. Weaker than at 380—410 nm. Orange/pink and yellow dorsum,
bandicoot Fresh, ventral but only mid level. Ventral fur not
(Isoodon exposed to fluorescent except for pink patch on
macrourus) ? 8 hrs sun. chest that was covered by forearm,
Smallish. and along edge of dorsum.

Northern brown Roadkill. Dorsal: yellow. Flanks: stunning pink. | Dorsal: yellow, particularly in tips.
bandicoot Fresh, dawn. Ventral: orangey pink. Head: strands Flank: very pink. Ventral: strong
(Isoodon have pink base and yellow tips. orangey pink.

macrourus) ?

HL=90 mm.

Northern brown Roadkill. Less than at 380—410 nm. Dorsal: yellow tips. Less so than
bandicoot Fresh, dawn. rest of body. Flank: bright pink
(Isoodon underneath. Ventral: bright pink.
macrourus) ?

Smallish.

Northern brown Roadkill. Less than at 380—-410 nm. Dorsal: darker on top — bright
bandicoot Fresh, dawn. magenta pink showing through
(Isoodon underneath, yellow tips. Ventral:
macrourus) & very bright pink. Head: pink more
Smallish, small pronounced around neck.

testes.

Northern brown Roadkill. Less than at 380—410 nm. Dorsal: darker, but bright pink
bandicoot Fresh, dawn. underneath and yellow tips. Flank:
(Isoodon mottled bright magenta pink. Ventral:
macrourus) & bright pink. Head: particularly pink
Smallish, small on neck. Fine short fur under base
testes. of tail fluorescent white.

Northern brown Roadkill. Not really fluorescent at 310 nm. Dorsal: darker pink, more prominent
bandicoot Fresh, dawn. Dorsal: yellow/tan tips, dark mid- than yellow, brindled. Especially pink
(Isoodon section and bright pink base of on top of feet. Flank: magenta pink.
macrourus) & strands. Bright pink and yellow. Ventral: very bright pink, particularly
HL=87 mm. Ventral: bright orange/pinky orange. bright under chin.
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Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength

Northern brown Roadkill. Less than at 380-410 nm. Dorsal and flank: mild yellow,
bandicoot Fresh, dawn. brindled with some pink. Ventral:
(Isoodon bright pink.

macrourus) &

Full-size testes.

HL=105.4 mm.

Head to QM.

Northern brown Roadkill. Less than at 380—410 nm. Dorsal and flank: mild yellow,
bandicoot Fresh, dawn. brindled with some pink, but not
(Isoodon so much. Ventral: bright pink.
macrourus) 3

Small-medium

testes.

Northern brown Roadkill. Less than at 380—410 nm. Dorsal and flank: mild yellow,

bandicoot
(Isoodon
macrourus) 9
Small, virginal.

Fresh, dawn.

brindled with some pink.
Ventral: bright pink.

Northern brown Roadkill. Less than at 380—410 nm. Dorsal and flank: some magenta
bandicoot Fresh, dawn. pink guard hairs, and yellow.
(Isoodon Ventral: bright pink.

macrourus) 9

Largish, pouch

developed.

Northern brown Roadkill. Less than at 380—410 nm. Dorsal and flank: mild yellow
bandicoot Fresh, dawn. brindled with some pink.
(Isoodon Ventral: bright pink.

macrourus) &

Full-size testes.

HL=102.8 mm.

Head to QM.

Northern brown Roadkill. Less than at 380—410 nm. Dorsal and flank: brindled pink and
bandicoot Fresh, dawn. yellow. Ventral: bright pink.
(Isoodon

macrourus) 9

Pouch developed.

HL=86.1 mm.

Northern brown Roadkill. Less than at 380—-410 nm. Dorsal: some pink in underfur, and
bandicoot Fresh, dawn. yellow tips. Flank: some pink in
(Isoodon underfur. Ventral: bright pink.
macrourus) 9

Virginal.

Northern brown Roadkill. Less than at 380—410 nm. Dorsal: brindled pink and yellow.
bandicoot Fresh, dawn. Flank: bright pink brindled with
(Isoodon yellow. Ventral: bright pink.

macrourus) ?
Mid-sized.

Head: patches of bright pink.
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bandicoot
(Isoodon
macrourus) &
Smallish.
HL=84.2 mm.

Fresh, night.

Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm

and size light exposure | excitation wavelength excitation wavelength

Northern brown Roadkill. Less than at 380—-410 nm. Dorsal and flank: bright pink brindled

bandicoot Fresh, dawn. with yellow. Ventral: bright pink,

(Isoodon lighter.

macrourus) &

Mid-sized.

Northern brown Roadkill. Less than at 380—-410 nm. Very bright pink. More so in patches

bandicoot Fresh, dawn. concentrated around the neck. Less

(Isoodon so over dorsal body.

macrourus) &

Mid-sized,

full-size testes.

HL=98.2 mm.

Northern brown Roadkill. Same as at 380—410 nm, but less so. Dorsal: brindled pink and yellow.

bandicoot Fresh, dawn. Flank: magenta pink and yellow

(Isoodon brindled. Ventral: bright pink.

macrourus) ? Head: magenta pink cheeks.

Mid-sized.

Northern brown Roadkill. Dorsal: some brindled pink. Flank: Dorsal: brindled orange/pink. Flank:

bandicoot Fresh, dawn. brindled pink and yellow — orange. orange/pink. Ventral: orange/pink.

(Isoodon Ventral: pink/orange. Head: face bright magenta pink,

macrourus) & magenta behind ears.

Large.

HL=99.7 mm.

Northern brown Roadkill. Not at 310 nm. Dorsal and flank: Dorsal and flank: white much less so,

bandicoot Fresh, dawn. mixture of blue-white, bright pink and | and pink much stronger and darker.

(Isoodon paler orange/yellow. Ventral: bright Pink very, very strong. In individual

macrourus) 9 white as well as pale pink on different | strands, pink on lower 2/3, then short

HL=89 mm. strands of fur. section of dark, then pale pink/yellow

+ 3 pinky PY: tip. Ventral: white present but less so

HL=20 mm. and more absorbing. Incredibly strong
neon pink. Some pink strands have
white at the very tips.

Northern brown Roadkill. Less than at 380—-410 nm. Dorsal: thickest strands (otherwise

wholly white) are hot pink peppered
through fur. More yellow. Flank: hot
pink throughout, brindled with yellow.
Ventral: incredibly bright neon pink.
The brightest pink is in the thicker

fur (ventral), lacking at base where

it is otherwise grey, but wholly pink
for distal 4/5. Head: only really on
cheeks. Brightest neon pink northern
brown bandicoot observed.

Northern brown
bandicoot
(Isoodon
macrourus)
HL=91.4mm. +
1 @ furred PY:
HL=33.6 mm.

Roadkill.
Fresh, night.

Dorsal: mostly absorbing. Flank: not
blue. Ventral: orangey pink.

Dorsal: mostly not fluorescent, but
has yellow, and some pink on the
rump. Flank: bubblegum pink lower
down. Ventral: bubblegum pink.
Especially in whole strands of thick
fur. Head: pink around eyes, anterior
cheeks and under chin. Joey reflecting
purple light.
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Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380-410 nm
and size light exposure | excitation wavelength excitation wavelength

Northern brown Roadkill. Mid orange-pink, especially venter. Bright pink all over, more on venter.
bandicoot Fresh, dawn.

(Isoodon

macrourus) ?

Northern long- JCU. At 310 nm: not really fluorescent. Much brighter pink than at 365 nm.

nosed bandicoot
(Perameles
pallescens) 9
HL=83.9 mm.

+2 PY: HL=30 mm.

Frozen-thawed.

At 365 nm: Dorsal: pinky orange
strands flecked through fur. Flank:
more pinky orange strands. Ventral:
orangey pink.

Northern long- Roadkill. Dorsal and flank: strands remaining Dorsal and flank: mottled with whole
nosed bandicoot Fresh, dawn. grey/black for proximal 3/4, pink tips. | strands of pink, rest remaining black.
(Perameles Ventral: white with pink wash. Head: | Underfur remains grey. Pink patchy.
pallescens) pink on cheek. White around neck. Ventral: white with pink wash.
J Largish. Head: strongest. Pink cheek.
HB=320 mm. White under neck.
Northern long- Roadkill. At 310 nm: not really fluorescent. Dorsal: pink most prominent on
nosed bandicoot Fresh, dawn. At 365 nm: Dorsal: mottled pink, hindquarters. Flank: base of strands
(Perameles white prominent in tan fur. Flank: remains soft grey; top half fluoresces
pallescens) ? some strands pink, some remaining pink. Ventral: white with strong
Largish. grey at base and turning pink at top; pink wash.

some have yellow tips. Ventral: white

with pink wash. Head: blueish white

to whitish, more pink at back.
Northern long- Roadkill. Dorsal: strands have pink base Dorsal: intense pink with yellow tips.
nosed bandicoot Fresh, ventral | with yellow tips. Flank: pink. Flank: intense pink. Ventral: white
(Perameles right exposed | Ventral: white. with pink wash.
pallescens) 9 to 1.5 hrs
Small, virginal. early sun.
Northern long- Roadkill. Less than at 380—410 nm. Dorsal and flank: magenta at base;
nosed bandicoot Fresh, night. yellow at tips. Ventral: wildly vivid
(Perameles orangish pink. Head: pink cheeks
pallescens) & and around eyes. Most strongly vivid
Small testes, fluorescence of any animal observed.
HL=87.9 mm.
Northern long- Roadkill. Less than at 380—-410 nm. Dorsal: base of strands pink, brindled

nosed bandicoot
(Perameles
pallescens) 9
Small, virginal.
TL=350 mm.

Fresh, night.

with yellow and brown. Flank: bright
orangey pink. Ventral: white washed
with pink tips. Head: bright orangey
pink, particularly at the sides. As
bright pink as the previous specimen.

Northern long-
nosed bandicoot
(Perameles
pallescens) &
Full-size testes.
HL=120.3 mm Pale
flanks, banded.
Head to QM.

Roadkill.
Fresh, night.

At 310 nm: not fluorescent. At 365 nm:
Dorsal: mostly remaining dark, but
some pink strands. Flank: brindled
bright orangey pink with bands that
are black or white. Ventral: white,
pink tinge. Distinct white fluorescence
on otherwise buff fur. Head: deep
orange-pink, particularly red ring
around eye.

Pinks turned brighter hot pink than
at 365 nm. White also bright.
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nosed bandicoot
(Perameles
pallescens) &
Full-size testes.

Fresh, night.

Dorsal: mostly remaining black and
tan, only some strands orangey pink.
Flank: orangey pink brindled in with
otherwise brownish fur. Other strands
remaining white or black. Ventral:
white with orange-pink wash. Distinct
white fluorescence on otherwise buff
fur. Head: corresponded to dorsal

and flank parts of rest of body.

Species, sex Source and Fur fluorescence at 310—365 nm Fur fluorescence at 380-410 nm
and size light exposure | excitation wavelength excitation wavelength
Northern long- Roadkill. At 310 nm: not fluorescent. At 365nm: | Much brighter pink — hot pink — than

at 365 nm, covering more of the white-
fluorescing area. White also bright.

Northern long-
nosed bandicoot
(Perameles
pallescens) &
Smallish testes.

Roadkill.
Fresh, ventral
left exposed to
2 hrs early sun.

At 310 nm: Mild white fluorescence on
otherwise buff flank and ventral fur.
At 365 nm: Dorsal: mostly absorbs,
but some pink strands of otherwise
buff fur. Flank: white fluorescence

on otherwise buff fur. Light pink

and orange on other fur. Ventral:
white fluorescence quite pronounced
on more than half of fur; rest absorbs.

Dorsal: mostly strong pink and
magenta. Some whole strands, and
other strands with fluorescing and
absorbing sections. Tips pale orange.
Flank: white fluorescence present,
but less than at 365 nm. Very vivid
bright strong dark pink. Ventral: some
parts mild white. Fur that absorbed at
365 nm is now pale pink. Flank and
dorsal have much stronger bright pink
fluorescence than ventral.

Northern long-
nosed bandicoot
(Perameles
pallescens) &
Mid-sized, full-size
testes. HL=89 mm.

Roadkill.
Fresh, night.

Orange/pink much duller than at
380—410 nm, but white fluorescence
mid-strength.

Dorsal: pink, but darker brindled than
rest of body. Flank: brindled pink and
yellow. Ventral: white underneath
with bright pink tips mixed with
wholly pink strands.

Northern long-
nosed bandicoot
(Perameles
pallescens) &
Full-size testes.

Roadkill.
Fresh, night.

Dorsal: some pink. Flank: white
through flank as well as pink, though
mottled. Ventral: prominent white
fluorescence.

Dorsal: some pink. Flank: bright
pink, but patchy. Ventral: white
fluorescence, only tinged with pink.
Note: long-nosed have shorter ventral
fur, and less of it, than northern

nosed bandicoot
(Perameles
pallescens) Q
Small, virginal.
HL=83.0 mm.

Fresh, night.

absorbing brown fur. Flank: orangey
pink, particularly strong orange on
rump. Ventral: orangey pink in tips,
white in base. Head: blueish white
on neck. Orangey pink side of face.

HL=116.5mm. browns.
Northern long- Roadkill. Dorsal: mostly yellow. Some pink and | Dorsal: dark, but yellow and pink
nosed bandicoot Fresh, night. blue-white. Very orange and yellow on | fluorescence more so towards rump.
(Perameles rump. Yellow more so at 365 nm than | Rump the strongest bright pink, mixed
pallescens) & at 380—410 nm. Flank: blueish white, | with yellow, making it look orange at
Full-size testes. interspersed with dark pink. Ventral: some angles. Flank: both white and
HL=111.6 mm. uniform bright blueish white, only bright pink fluorescence. Ventral: pure
Pale flanks, some a hint of pink. Head: blueish white white with just flushes of pale pink
banding. on top of head, neck and side of face. | on some strands. Head: pink around
eye and snout. Rest white peppered
with black.
Northern long- Roadkill. Dorsal: more yellow brindled with Dorsal: bright pink and yellow

brindled with absorbing brown fur.
Flank: very strong pink, particularly
strong and orangey on rump, much
more so than the next specimen.
Ventral: bright pink in longer thicker
strands; white in shorter softer
strands. Head: pink on side of face.




FLUORESCENCE IN MAMMALS OF THE WET TROPICS 25

Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength
Northern long- Roadkill. Dorsal: more yellow brindled with Dorsal: brindled yellow and pink.

nosed bandicoot
(Perameles
pallescens) 9
Small, virginal.
HL=80.2 mm.
One dark band
on paler flanks.

Fresh, night.

absorbing brown fur. Flank: orangey
pink, and on rump. Ventral: flushes
of orangey pink, also white.

Flank: bright pink flanks, thighs and
rump. Ventral: bright pink on whole
strands, some strands white, many
pink at tips and white at base.

Wallabies and possums (Order: Diprotodontia)

Wallabies, tree-kangaroos and pademelons (Family: Macropodidae)

Agile wallaby Roadkill. At 310 nm: Purplish glow on muzzle. | Dorsal and flank: mostly absorbing,
(Notamacropus Fresh, night Dorsal and ventral: mild light blue. but mild white fluorescing strands
agilis) & Young (streetlights). Flank: light blue. At 365 nm: Dorsal scattered throughout fur. Ventral:
at heel. and flank: mostly absorbing. Ventral: | mild white glow to white parts
mild white glow to white parts of fur. | of fur. White ventral fluorescence
similar to that of rabbit, but
less so.
Swamp wallaby Roadkill. At 310 nm: just pale grey. At 365nm: | Dorsal and rump: light greyish and

(Wallabia bicolor) ?

Decaying, left
flank exposed
to ~days sun.

Dorsal and rump: some light grey,
maybe from white strands. Mostly
remains dark. Ventral: faint white
glow over lighter fur.

yellowish, but very faint. Ventral:
paler fur turns slightly yellowish.

At 380 nm, turns quite green-yellow,
but not much glow.

Swamp wallaby

Roadkill.

At 310 nm: Dorsal and flank:

Dorsal: yellowish tips. Some blue-

(Wallabia bicolor) | Fresh, right absorbing and light-purple grey strands. Flank: mostly absorbing.
3 flank exposed | fluorescence. Ventral: absorbing Ventral: strongly absorbing.
to 2.5 hrs sun and more light purple. At 365 nm:
and shade. Dorsal and flank: maybe very
slight yellowish. Ventral: absorbing
and purple.
Lumbholtz’s JCU. Quite bright pale blue in the underfur | Not nearly as evident as with 365 nm.
tree-kangaroo Frozen-thawed. | all over. Pale blue in fur shafts until
(Dendrolagus brown on tips. Tail not fluorescent
lumholtzi) 3 apart from base.
Lumbholtz’s JCU. Same fluorescence as the specimen Not nearly as evident as with 365 nm.
tree-kangaroo Frozen-thawed. | above: pale blue in underfur.
(Dendrolagus
lumholtzi) &
Red-legged Roadkill. At 310 nm: Dorsal: pale grey fur Dorsal: white fluorescence less.
pademelon Fresh, dorsal fluoresces white; rest absorbs or Yellow tips prominent. Flank: absorbs,
(Thylogale exposed to reflects. Flank: pale grey reflects but some otherwise yellowish tan fur

stigmatica) &
Full-size testes.

1.5 hrs shade.

purple, and brown absorbs.
Ventral: faint white fluorescence
of pale fur. At 365 nm: Dorsal:
some white fluorescence of
otherwise pale grey fur. Mostly
reflecting; brown fur absorbs.
Flank: pale grey fur turns light
purple. Brown fur absorbs. Ventral:
a little white.

fluoresces pink. Ventral: very slight
pink where otherwise pale grey at
base of some strands.
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Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380-410 nm
and size light exposure | excitation wavelength excitation wavelength

Red-legged Roadkill. At 310 nm: Flank: purple on grey Flank: grey fur turns purple-grey
pademelon Fresh, dawn. underfur; absorbing on brown outer with pink at the bases of some strands.
(Thylogale fur. At 365 nm: Flank: very strong Brown fur absorbing, but subtle pink
stigmatica) & light-purple fluorescence on otherwise | through some of the tips.

Subadult, grey fur; brown absorbing.

smallish testes.

Red-legged Roadkill. At 310 nm: Dorsal: very mild white Dorsal: mostly absorbing, but tips of
pademelon Fresh, dawn. on otherwise light-grey underfur. fur have slight pink tinge. Flank: same
(Thylogale Flank: light purple/grey in otherwise | as dorsal, but dusky pink fluorescence

stigmatica) &
Young at heel,
small testes.

grey fur; absorbing in brown fur.
Ventral: Mild blue-white glow on pale
buff fur; rest absorbing. At 365 nm:
Dorsal: light purple on grey underfur.
Absorbing on brown fur. Flank:
purplish grey in grey fur. Absorbing
in brown fur. Ventral: quite bright
blue-white glow on pale buff fur;
absorbing on darker fur.

more ubiquitous throughout light-
brown fur tips. Ventral: very mild
white glow. Very slight pale pink
wash in some of the otherwise pale
brown fur.

Bettongs (Family: Potoroidae)

Rufous bettong
(Aepyprymnus
rufescens) &
Full-size testes.
HL=93.8 mm.

Roadkill.
Fresh, dorsal
exposed

to 3.5hrs
overcast shade.

At 310 nm: no fluorescence.

At 365 nm: Dorsal: blueish white.
Flank: more blueish white, brightest
on hindquarters. Some pink.
Ventral: white and light pink.

Dorsal: dark pink strands, but many
white tips remain white. Flank:
patches of stronger and brighter pink.
Whole strands, but darker towards the
tips. Ventral: most pink, whole strands
in uniform fairy floss pink.

Rufous bettong Roadkill. Fluorescence brightest on rump. At Fluorescence only evident on rump
(Aepyprymnus Decaying, 310 nm, underfur glows faint purplish | fur. Underfur faint blueish grey, but
rufescens) ? right flank white. At 365 nm, underfur glows light | hardly discernible.
exposed to purplish white. Brown fur absorbs.
>1 day sun.
Rufous bettong Roadkill. At 310 nm: mostly absorbing. At Dorsal: darker pink at fur bases; white
(Aepyprymnus Fresh, left 365 nm: Dorsal: some greyish white at tips. Flank: good pink fluorescence
rufescens) 9 flank exposed | strands flecked through, very little. — mid-level pink. In whole otherwise
+ 1 & pinky PY. to 8 hrs sun. Flank: some pale pink whole strands whitish strands, and through softer
and in softer fur. Ventral: mild fur. Quite uniform mid pink.
white glow. Ventral: mild mid-white glow.
Strongly absorbing.
Northern bettong JCU. Slightly grey-white, more so at 310nm | Dorsal and flank: no fluorescence
(Bettongia tropica) | Frozen. than at 365 nm. perceptible; just reflecting. Ventral:
& HL=88.4 mm. very small patches of pale salmon
Whole animal pink in distal half of fine fur.
to QM.
Northern bettong JCU. No fluorescence perceptible. Dorsal, flank and ventral: no
(Bettongia tropica) | Frozen. fluorescence perceptible. Head: some

? HL=92.6 mm.
Whole animal
to QM.

salmon pink in left cheek fur —in
whole strands of fur, and adjacent
fur has dark pink in basal half.
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Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength
Northern bettong JCU. No fluorescence perceptible. Dorsal, flank and ventral: no
(Bettongia tropica) | Frozen. fluorescence perceptible. Head: some
? HL=86.4 mm. pale pink in right cheek in distal parts
Whole animal of fur.
to QM.
Northern bettong JCU. At 310 nm: not really fluorescent. Dorsal and ventral: no fluorescence
(Bettongia tropica) | Frozen. At 365 nm: otherwise buff fur tips perceptible. Flank: pink wash along
Q@ Whole animal maybe turn a little yellow. whole strands in lower flank fur.
to QM. Head: fur on inside of right ear
(otherwise pale buff) fluoresces
mild green-blue-white at
365-410 nm.
Northern bettong JCU. Fluorescence minimal. Pink throughout fur; can be distal half
(Bettongia tropica) | Frozen. or proximal half, some stronger. Pale
& Whole animal buff-white tips mostly remain white.
to QM. Pinkest on head, neck, flank, rump
and base of tail. In rump and flank
fur, light pink is more in distal half,
whereas in dorsal fur the white tips
remain white more. Yellow on ventral
side of tail, but not as pronounced in
this specimen.
Northern bettong JCU. Fluorescence minimal. Some pink on whole strands at
(Bettongia tropica) | Frozen. forearms and ankle. Brighter
& Whole animal at rump.
to QM.
Northern bettong JCU. Fluorescence minimal. Pink throughout head, face, dorsal,
(Bettongia tropica) | Frozen. flank, hindquarters, legs, tail and
& Whole animal neck. Pink on neck is through distal
to QM. half of strands, but not on white
tips. Pink mottled throughout flank,
broken up by white tips. Pink not
on ventral, apart from edges and
between thighs. Ventral half of tail
fur (otherwise light brown) fluoresces
mild greenish yellow.
Northern bettong JCU. Fluorescence minimal. Mid-light pink in distal half of paler
(Bettongia tropica) | Frozen. buff fur on head, face, neck, legs,
J& Whole animal flank and dorsal — some darker pink
to QM. in proximal half of fur and whole
strands. Pink on rump and base of
tail, and some down dorsal tail.
Not so much on ventral. Distal tips
perhaps a little yellow over dorsal.
Mottled.
Northern bettong JCU. Fluorescence minimal. Light pink in whole strands and distal
(Bettongia tropica) | Frozen. half of fur at face, neck, flank, ventral,

& Whole animal
to QM.

dorsal, leg, rump and base of tail fur.
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(Dactylopsila
trivirgata) &

Frozen-thawed.

white stripes and ventral fur. Pale
grey on intermediate fur. At 365 nm:
remarkable blueish white glow

on white stripes and ventral fur,

and pale grey on intermediate

fur. Tail tip lacks the vivid
blue-white glow.

Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength
Gliders and striped possums (Family: Petauridae)
Striped possum Roadkill. At 310 nm: appears charcoal black White stripes more white than neon.
(Dactylopsila Decaying, and neon white, but not bright. Ventral fur very bright cream. Some
trivirgata) ? ventral/right At 365 nm: black stripes remain black. | strands yellowish cream; some strands

exposed to White stripes brilliant neon white/ pure white.

~days sun. greenish blueish white. Ventral fur

cream. Tail tip same as rest of tail.

Striped possum JCU. At 310 nm: decent white glow over White glow, but not as distinct as

at 365 nm. Almost greenish tint to
the glow.

Striped possum
(Dactylopsila
trivirgata) &
Full-size testes.
HL=64.0 mm.

JCU.
Frozen-thawed.

Same as specimen above.

Same as specimen above.

Striped possum
(Dactylopsila
trivirgata) &
HL=61.2 mm.

JCU.
Frozen-thawed.

Same as specimen above.

Same as specimen above.

Striped possum
(Dactylopsila
trivirgata) &
HL=64.4 mm.

JCU.
Frozen-thawed.

Same as specimen above.

Same as specimen above.

Striped possum
(Dactylopsila
trivirgata) &
HB=260 mm.

JCU.
Frozen-thawed.

Same as specimen above.

Same as specimen above.

Striped possum
(Dactylopsila
trivirgata) &
Full-size testes.
HL=69.5 mm.

JCU.
Frozen-thawed.

Same as specimen above.

Same as specimen above.

Striped possum
(Dactylopsila
trivirgata) &
HL=64.8 mm.

JCU.
Frozen-thawed.

Same as specimen above, but
particularly bright fur.

Same as specimen above, but
particularly bright fur.

Striped possum
(Dactylopsila
trivirgata) ?

JCU.
Frozen-thawed.

Only striped possum that did not
glow — very degraded.

Only striped possum that did not
glow — very degraded.

Krefft’s glider
(Petaurus notatus)
& Whole animal
to QM.

QPWS.
Frozen.

Dorsal: pale blueish all over.
Ventral: white. More evident
at 310 nm than at 365 nm.

Slight yellowish.
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Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength
Krefft’s glider JCU. At 310 nm: Dorsal: blueish white Dorsal: not really fluorescent. Ventral:
(Petaurus notatus) | Frozen-thawed. | fluorescence over the whole fur. mild dusky pink colour over entire fur.
& HL=35.8 mm. Ventral, head and face: blueish white | Edges stand out as absorbing.

glow. At 365 nm: Dorsal: milder

blueish white. Ventral: not really.
Krefft’s glider JCU. Same as specimen above, but no Same as specimen above.

(Petaurus notatus)
@ Pouch developed.
HL=38.9 mm.

Frozen-thawed.

blueish white glow on face and head.

Krefft’s glider
(Petaurus notatus)
@ Pouch developed.
HL=42.2 mm.

JCU.

Frozen-thawed.

Same as specimen above (no blueish
white glow on face and head).

Same as specimen above.

Feathertail glider (Family: Acrobatidae)

Feathertail glider
(Acrobates
pygmaeus) ¢
Whole animal to

QM.

QPWS.
Frozen.

Not discernible.

Slight apricot pink to face and
ventrum.

Ringtail possums and greater gliders (Family: Pseudocheiridae)

Northern greater JCU. At 310 nm: Dorsal: slight pale grey. Dorsal: mostly reflecting. Ventral:
glider Frozen. Ventral: white. At 365 nm: Dorsal: mostly reflecting, but white chest
(Petauroides stronger pale grey. Ventral: stronger absorbing. No pink.

minor) ? white.

Northern greater JCU. Same as specimen above, with some Same as specimen above, with a little
glider Frozen. white fluorescence on white patch fluorescence of white under tail.
(Petauroides under tail. No pink.

minor) ?

Green ringtail QPWS. Minimal. White along middle of ventrum.
possum Frozen. Pink wash at edges of ventrum.
(Pseudochirops Dull pinkish orange inside legs and
archeri) @ Whole under tail. Flecks of white fur turn
animal to QM. white or pale green.

Green ringtail JCU. Mild white on the white fur. Pale Nothing really glowing: white fur
possum Frozen. yellow scattered throughout. a little, and yellow tips very mild.
(Pseudochirops

archeri) ?

Green ringtail JCU. Same as specimen above. Same as specimen above.

possum Frozen.

(Pseudochirops

archeri) ?

Green ringtail JCU. Same as specimen above. Same as specimen above.

possum Frozen.

(Pseudochirops

archeri) ?

Green ringtail JCU. Same as specimen above. Same as specimen above.

possum Frozen.

(Pseudochirops

archeri) ?
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shade and sun.

Dorsal: yellow tips fluoresce white.
Some pale grey fur fluoresces pale
pink. Flank: yellow tips turn blueish
white. Ventral: mostly stronger white
fluorescence. Darker fur absorbing.
Tail: grey/white fluorescence
throughout with a little dusky

pink and tips pale green/yellow.

Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength

Green ringtail JCU. Same as specimen above. Same as specimen above.

possum Frozen.

(Pseudochirops

archeri) 9

Green ringtail JCU. Same as specimen above. Same as specimen above.

possum Frozen.

(Pseudochirops

archeri) ?

Green ringtail JCU. Same as specimen above. Same as specimen above.

possum Frozen.

(Pseudochirops

archeri) ?

Green ringtail Roadkill. At 310 nm: Dorsal: none. Flank: mild | Dorsal: mostly reflecting, apart from
possum Flattened, white of pale brown fur parts. Ventral: | yellow tips which are absorbing and
(Pseudochirops dorsal exposed | mild white. Tail: very mild grey/white | fluorescing pale greeny-yellow white.
archeri) ? to >1 day on pale grey fur parts. At 365 nm: Patterning is more distinctive in

UV than in white light. Flank: tips
appear bright pale greeny yellow.
Some tufts of dusky pink fur in

pale grey/brown underfur. Ventral:
mostly absorbing, except pale buff
parts that were absorbing at shorter
wavelengths are now pale pink. Also
white fluorescence, but milder than
at shorter wavelengths. Tail: tips pale
yellow. Dusky pink throughout on
pale brown fur. Rest absorbing.

Green ringtail
possum
(Pseudochirops
archeri) & Whole
animal to JCU.

Roadkill.
Fresh, night.

Same as for 380—410 nm. Not so much
at 310 nm.

Dorsal: stripes stand out more
(yellow) in UV than in white light.
Ventral: white. Head: white ear
patches.

Herbert river
ringtail possum
(Pseudochirulus
herbertensis)
Whole animal to

QM.

QPWS.
Frozen.

Ventral cream fur turns only slightly
white.

Cream flank fur and top of legs have
pink wash in basal half of fur.

Herbert river
ringtail possum
(Pseudochirulus
herbertensis) Q@
Whole animal to

QM.

QPWS.
Frozen.

Not discernible.
[Less cream fur on this individual.]

Pale greenish to tips of fur all over
excepting tail. No pink.

Herbert river
ringtail possum
(Pseudochirulus
herbertensis) &

JCU.
Frozen.

At 310 nm: Dorsal: faint grey.
Ventral: white glow. White glow also
same on white fur that goes up over
shoulders. At 365 nm: Dorsal: grey
only very faint. Ventral: stronger
pure white glow.

Ventral: definite white glow.

Tail tip: fur is relatively sparse

and appears dull and yellowish,

not fluorescing (in both 365 and
395—-410 nm light). It is the white
skin of the tail tip that is fluorescing.
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Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength

Common ringtail QPWS. Tail and ventrum white. Cheek Tail and ventrum white. Cheek
possum Frozen. greenish white. Greenish white greenish white. Greenish white
(Pseudocheirus flecked through dorsal fur. flecked through dorsal fur.

peregrinus) &
Whole animal
to QM.

Brushtail possums (

Family: Phalangeridae)

Common brushtail | JCU. At 310 nm: mild silvery blue-grey Silvery grey present, but less. Dark
possum Frozen. fluorescence over all body fur. pink much more prominent. Most fur
(Trichosurus Particularly white/bright on top of is fluorescent dark pink underneath
vulpecula) 3 back feet. At 365 nm: same silvery with silvery-grey tips. Pink over all
blue-grey but much brighter. Tinge fur, including dorsal surface and
of pink on hindquarters: back leg through tail. Flank, hindquarters
and base of tail. and base of tail: pink absent from
base of strands, then more along
shaft and brightest at tip. Back of
neck: pink is at base of strands,
getting less towards distal end
of strands.
Common brushtail | Roadkill. At 310 nm: none. At 365 nm: Dorsal: Dorsal: Same as at 365 nm, but a
possum Flattened, pink for proximal 2/3 of fur strands; bit stronger orange. Ventral: Strong
(Trichosurus dorsal exposed | brown tips absorbing. Ventral: dull orangey pink. White not as bright.

vulpecula) ?

to>1 day sun

orangey pink. Bright white adjacent

and shade. to tail.
Common brushtail | Roadkill. At 310 nm: Dorsal, flank and ventral: | Dorsal: mild dusky and dark pink
possum Fresh, left pale brown fur turns blueish white; patches flecked throughout. Flank:
(Trichosurus flank exposed | rest absorbing. At 365 nm: stronger quite strong dusky pink in basal half
vulpecula) ? to 8.5hrs sky-blue fluorescence on paler fur; of fur; rest absorbing. In side most
Virginal. overcast. rest absorbing. Some mild dusky pink. | protected from the sun. Ventral:
HL=104.6 mm. mostly absorbing, but a wash of

pale pink in small patches.

Coppery brushtail JCU. Not really fluorescent. Pinkish orange colour over all fur,
possum Frozen-thawed. enhancing regular russet colour.
(Trichosurus Subtle, not bright. Not on tail.
Jjohnstonii) 9
PY preserved
separately.
HL=92.7 mm.
Head to QM.
Coppery brushtail Roadkill. At 310 nm: Dorsal and rump: none. Dorsal: the ginger fur turns brighter
possum Fresh, dorsal Chest patch: some whole white light ginger. Yellow tips peppered
(Trichosurus exposed to mildly fluorescent strands peppered through darker absorbing fur. Chest
Johnstonii) & 7 hrs sun. through. Ventral: turned mostly white | patch: the strands that fluoresced

with faint hint of dusky pink. At

365 nm: Dorsal: a little white-grey

in parts. Chest patch: ~1/4 of fur
fluoresces white in whole strands; rest
absorbs. Ventral: mostly glows white
quite distinctly, with small areas of
dusky pink.

white at 310-365 nm are now pale
yellow. Some strong pink through the
ginger fur in patches of whole strands.
Ventral: Mostly glows pale yellow,
with a patch of pink.
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HL=80.0 mm. Head
to QM.

slightly less coloured.

Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength

Coppery brushtail Roadkill. At 310 nm: Dorsal and flank: pale Dorsal: light pink visible in basal
possum Fresh, night. purply blue-grey on face, skin and half of fur where before it was
(Trichosurus basal half of underfur. Ventral: light blue. Rump fur pink throughout,
Jjohnstonii) greyish purplish blue, especially on and one patch particularly strong
@ Virginal. face and arms. At 365 nm: same, but orange-pink. Flank: Basal half

of strands really quite orangey
pink; distal half remains pale
ginger. Skin still white. Ventral:
Orangey pink. Blue-grey gone.

Placentals

Rabbits (Order: Lagomorpha. Family: Leporidae)

(Oryctolagus
cuniculus)
[naturalised] ?

Fresh, night.

Tried to scrape the fluorophores
off the ear skin, but could not —
the fluorescence was embedded
in the skin.

European rabbit Roadkill. At 310 nm: Dorsal and flank: none. Dorsal and flank: Mostly absorbing,
(Oryctolagus Fresh, dawn. Ventral: mild white in pale buff parts | but turns pink in some otherwise light
cuniculus) of fur. Tail: none. At 365 nm: Dorsal tan sections of fur. Ventral: mostly
[naturalised] ? and flank: none. Ventral: stronger absorbing, but pale pink in pale buff
white with rest absorbing. Tail: white | tips and strands of fur. White milder.
on paler parts of fur. Tail: paler sections white. Some small
patches of pale pink in whole strands
of pale buff fur.
European rabbit Roadkill. At 310 nm: not so much. At 365 nm: Not as bright as at 365 nm.
(Oryctolagus Fresh, dawn. Dorsal and flank: not really. Ventral:
cuniculus) 3 whitish. Underside of tail and adjacent
[naturalised] fur: bright white. Head: skin on inside
of ears white.
European rabbit Roadkill. Inside ear skin and eye light blue. Ventral and especially under tail fur

white, but mild. Eye yellow. Ears
white, not as bright.

Rats and mice (Order: Rodentia. Family: Muridae)

rat

(Uromys
caudimaculatus) 9
HL=74.0 mm.

Frozen-thawed.

Ventral: light orange.

Black-footed QPWS. Not much in general. Pinkish wash over head and shoulders,
tree-rat Frozen. orange over nape of neck.
(Mesembriomys

gouldii) ? Whole

animal to QM.

Prehensile-tailed rat | JCU. Not really fluorescent. Dorsal: pink over fur. Not bright, but
(Pogonomys Frozen. changes fur from russet brown to
mollipelesus) ¢ dusky pink. Ventral: white.
HL=354mm.

Whole animal to

QM.

Giant white-tailed JCU. Dorsal: blue-grey in underfur/on skin. | Dorsal and neck: orange flecked

through. Orange is in the distal tips
of fur, not the underfur. The fur with
mild orange fluorescence is also
pale orange in white light. Pink

on face.
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Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength
Giant white-tailed Roadkill. At 310 nm: mild blueish white. Dorsal: mild pink brindling in areas
rat Fresh, left/ At 365 nm: mild white, but protected from the sun. Flank: mild
(Uromys ventral mostly absorbing, except for pink brindling in areas protected
caudimaculatus) ? | exposed to white-fluorescing chest patch from the sun, and some pale pink
9 hrs shade/ protected from the sun. in underfur. Very slight yellowish
sun. through brindled dorsal and
flank fur. Mild pale pink and yellow
through brown fur. Ventral: some
soft and pale pink in areas protected
from the sun.
Pale field rat Roadkill. At 310 nm: not much — mostly Dorsal: similarly fluorescent pale

(Rattus tunneyi) Q

Fresh, dawn.

absorbs. At 365 nm: Dorsal: pale

blue brindled with brown. Ventral:

HL=39.0 mm. blue fluorescent underfur with similarly fluorescent blue-white.
brindled brown tips. Ventral: tips
fluoresce pale/white. Underfur
absorbs.

Bush rat JCU. At 310 nm: some white-blue-grey Same as at 365 nm, except

(Rattus fuscipes) 9

Frozen-thawed.

fluorescence prominent throughout

fluorescence more grey-white than

HL=49.1 mm. flank and ventral fur. At 365 nm: blue-white. Brightest in distal tips
distinct blue-white fluorescence of fur.
through fur, more pure where
there is less melanin.

Black rat JCU. Glowed bright blueish white on Same as at 365 nm.

(Rattus rattus) Suburban arrival, but had lost fluorescence

[naturalised] ? (poisoned?). when checked after several months

Fresh, 10 hrs
in overcast

of being frozen.

rain.
Black rat Suburban. At 310 nm: blueish white. At 365nm: | Bright pale greenish blue.
(Rattus rattus) (poisoned?). very bright blueish white. Brighter on
[naturalised] & Fresh, right tips — darker blue-grey underneath,
HL=48.1 mm. flank in and paler tending to white at tips.
9 hrs sun.
Delicate mouse JCU. At 310 nm: slight blueish grey-white. Fluorescence more white than

(Pseudomys
delicatulus) 9
HL=34.0 mm.

Frozen-thawed.

At 365 nm: bright blueish white over
all fur, but brindled where more
melanin.

coloured, and does not glow
as much as at 365 nm. More
on ventrum than uniform over
whole mouse.

Bats (Order: Chiroptera)

Flying foxes and fruit bats (Family: Pteropodidae)

Eastern tube-nosed

fruit bat
(Nyctimene
robinsoni) &
FA=66.6 mm.

JCU.
Frozen-thawed.

At 310 nm: yellow skin spots, and all
yellow parts of skin, including nose
and ear, fluoresce yellow. Fur a little
grey. At 365 nm: yellow skin spots
fluoresce bright yellow. Other skin,
inside wings and muzzle, around eye,
along bones and on genitals, also
fluoresces yellow.

Yellow wing markings same as
at 365 nm, bright neon. Fur mild
blueish grey.
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Species, sex
and size

Source and
light exposure

Fur fluorescence at 310-365 nm
excitation wavelength

Fur fluorescence at 380—-410 nm
excitation wavelength

Eastern tube-nosed
fruit bat
(Nyctimene
robinsoni) &

Tolga Bat
Hospital.

Frozen-thawed.

At 310 nm: blue fluorescence of fur
and yellow fluorescence of wing
markings, but less than at 365 nm.

At 365 nm: reasonably bright light-blue
fur over head and ventrum. All yellow
skin markings, including wings, nose
and ears fluoresce strikingly bright
yellow. Some otherwise brown skin
areas also fluoresce bright yellow:

the face and inside the wings,

both on the wing membranes and
along the bones. Penis fluoresces
bright yellow.

Same as at 365 nm, but less bright of
both blue fur and yellow skin.

(Nyctimene
robinsoni) 9

Frozen-thawed.

the males.

Eastern tube-nosed | Tolga Bat Same as specimen above. Same as specimen above.

fruit bat Hospital.

(Nyctimene Frozen.

robinsoni) &

Eastern tube-nosed | Tolga Bat Same as Tolga specimens above, but Same as Tolga specimens above, but
fruit bat Hospital. ventral wing surfaces not as yellow as | ventral wing surfaces not as yellow

as the males.

fluorescence. Skin: yellow wing and
ear spots, and eye rims, mild yellow,
but mostly absorbing.

Eastern tube-nosed | Tolga Bat Same as specimen above. Same as specimen above.
fruit bat Hospital.
(Nyctimene Frozen.
robinsoni) 9
Eastern tube-nosed | Tolga Bat At 310 nm: expected colours present, | Fur: as at 365 nm but more reflectance.
fruit bat Hospital. but mild. At 365 nm: Fur: Dorsal: Skin: brighter yellow.
(Nyctimene Frozen. mostly absorbing. Ventral: greyish
robinsoni) 9 blue mid-ventrally, rest just absorbing

brown. Head: blueish, but mostly just

greyish brown. Skin: bright neon

yellow wing spots and ear markings.

Muzzle yellow but not as bright.

Inside of wings and skin along

bones yellow. Bone junctions pale

blue. Eyes pale blue but not bright.
Eastern tube-nosed | Suburban. Fur mild blueish grey. Wing spots and muzzle yellow,
fruit bat Decomposing, but much less bright than other
(Nyctimene ventral specimens.
robinsoni) ? exposed to
FA=65.8 mm. ~weeks sun.
Eastern tube-nosed | Suburban. At 310 nm: head more purplish white Less, but fur around neck, on ventrum
fruit bat Fresh. Dorsal than at 365 nm. At 365 nm: Fur: and inside of wings fluoresces
(Nyctimene exposed to entirety of head purplish greyish mid-yellow.
robinsoni) 9 6 hrs sun. blue. Dorsal absorbing. Ventral
FA=68.6 mm. absorbing, and very mild grey-white
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Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength
Eastern tube-nosed | Suburban. At 310 nm: all fur light purple to Fur not so fluorescent; absorbing.
fruit bat Left/ventral greyish purple, more so on ventrum. Inside wings mid-to-dark yellow.
(Nyctimene exposed to At 365 nm: Fur: light purple
robinsoni) & 1.5 days sun. throughout. Skin: yellow wing spots
FA=66.8 mm. yellow, but not bright. Inside wings
faint mid-to-dark yellow. Some yellow
on front of face. Wing bones pale blue.
Spectacled JCU. At 310 nm: only eyes and teeth. Dorsal: same as at 365 nm, but
flying-fox Frozen-thawed. | At 365 nm: blue-grey fluorescence fluorescence more greenish
(Pteropus through ginger collar. Some blue-grey | grey. Ginger fur gives yellowish
conspicillatus) ? flecked through main fur. Eye rings fluorescence. Ventral: grey-blue
FA=155mm. a little. fluorescent strands throughout fur.
Eyes fluoresce light blue.
Spectacled JCU. Same as specimen above, but less Same as specimen above, but less
flying-fox Frozen-thawed. | fluorescent on ventral fur. fluorescent on ventral fur.
(Pteropus
conspicillatus) 9
FA=160+mm.
Little red flying-fox | JCU. At 310 mm: slight grey over head and | Brighter greenish grey fluorescence
(Pteropus Frozen-thawed. | neck. At 365 nm: grey fluorescence over head. Slight yellowy greeny
scapulatus) 9@ over head, not neck (absorbing). grey along strip between ventral
FA=124.4 mm. Eyes pale blue. body and wings.
Microbats (Family: Vespertilionidae)
Gould’s wattled bat | JCU. No fluorescence of fur. No fluorescence of fur.
(Chalinolobus Frozen-thawed.
gouldii) 9
FA=48.2 mm.
Hoary wattled bat Tolga Bat No fluorescence of fur. Fur completely absorbs and reflects.
(Chalinolobus Hospital.
nigrogriseus) ¢ Frozen.
Diadem leaf-nosed | Tolga Bat Dorsal: none, just absorbing. Ventral: | Dorsal: absorbing and reflecting.
bat (Hipposideros Hospital. little whitish at edge of mouth, but Ventral: slight pale green in tips
diadema) ? Frozen. generally none. Nose and inside ear unless fur lying flat. Chest yellowish
Subadult. white on skin. Bone junctions pale green. Underarms white, slightly more
blue, but not rest of bones. than absorbing. Head: cheeks, face,
noseleaf and ear fur mild yellowish
green. Wing bones very mild pale
blue, junctions white.
Ghost bat Kings Plains At 310 nm: none. At 365 nm: Dorsal: Dorsal: mild pale green. Ventral:
(Macroderma Station. none except for base of ears. Ventral: | good mid-level light yellow. Some fur
gigas) & Frozen. light grey. Head: light grey around inside both elbows slight pale pink.
FA=100.0 mm. Exposed on base of ears. Line of white skin that Head: light yellow on fur around
Whole animal barbed wire runs vertically in ears mild white. edges of ears. Light, slightly greenish
to QM. fence to ~5hrs | Wing bones light blue. yellow on facial fur, same as ventral.
shade and Wing bones light yellow. No yellow
dappled sun. on skin.
Large bent-winged | Tolga Bat None in fur. Ventral wing bones bright | Dorsal and ventral: very mild greenish
bat (Miniopterus Hospital. pale blue. yellow over fur tips.
orianae) & Frozen.
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Species, sex Source and Fur fluorescence at 310—-365 nm Fur fluorescence at 380—410 nm
and size light exposure | excitation wavelength excitation wavelength
Large bent-winged | Tolga Bat Pale grey in lower ventral fur below Dorsal: none. Ventral: mild pale grey,
bat (Miniopterus Hospital. genital area. Ventral wing bones most prominent on lower abdomen.
orianae) 9 Frozen. bright pale blue. Claws light blue.
Eastern long-eared | Tolga Bat Dorsal: none. Ventral: pale blueish Dorsal: none. Ventral: brighter and a
bat (Nyctophilus Hospital. grey, particularly around genital area. | bit more greenish than at 310-365 nm.
bifax) Q Frozen. Head: pale blueish grey on muzzle and | Head: at base of ears. Also fuzz
chin. Thin band of pale grey around inside ears greenish and on forearms
base of ears. greenish blueish grey. Subtle.
Eastern long-eared | Tolga Bat Same as specimen above. Same as specimen above.
bat (Nyctophilus Hospital.
bifax) ? Frozen.
Eastern long-eared | Tolga Bat Same as specimen above. Same as specimen above.
bat (Nyctophilus Hospital.
bifax) & Frozen.
Ride’s free-tailed Tolga Bat Some very mild light blue of No fluorescence.
bat (Ozimops ridei) | Hospital. throat fur.
Q Frozen.
Ride’s free-tailed Tolga Bat Maybe pale grey to chest and slight None on fur. Blueish to bone
bat (Ozimops ridei) | Hospital. fluorescence of the rest of ventral fur. | junctions.
& Subadult. Frozen. Almost imperceptible, very slight pale
colour change. Slight blueish grey to
bone junctions, and white teeth.
Northern free- Tolga Bat Subtle whitish to chest, and mild Dorsal: none; reflecting. Ventral: pale
tailed bat (Ozimops | Hospital. greyish white to ventral fur tips. pink around neck, turning to pale
lumsdenae) Q Frozen. Wing bones pale grey at junctions. orange on chest, then only flecked
down through ventral fur. Wing
bones pale grey, blueish at
junctions.
Eastern horseshoe Tolga Bat Fur faint blueish grey on tips. Ventral | Fluorescence stronger but still mild.
bat (Rhinolophus Hospital. wing bones light blue. Greenish yellow on ventrum and band
megaphyllus) Frozen. around back of neck.
Eastern horseshoe | Tolga Bat Dorsal: mild grey around back of neck | Dorsal: greenish yellowish grey as at
bat (Rhinolophus Hospital. and below, especially edges. Ventral: 365 nm, but brighter. Ventral: quite
megaphyllus) & Frozen. greenish yellowish grey throughout mid-bright greenish yellow in tips
fur tips. Inside ear skin white. all over, and extending onto patagium
fuzz. Head: greenish yellow on cheeks
and some on top of head.
Forest bat JCU. Dorsal: a little grey-white tips to Dorsal: slight yellow-grey on fur tips.
(Vespadelus sp.) @ | Frozen-thawed. | the fur. Ventral: bluey grey-white Subtle. Ventral: yellow-grey on fur
FA=37.2 mm. fluorescence on fur tips, particularly tips and under chin, but milder than
Whole animal under chin. at 365 nm. Subtle.
to QM.

Dingo (Order: Carn

ivora. Family: Canidae)

Dingo

(Canis familiaris
dingo)
[naturalised] &
Pup.

JCU.
Frozen-thawed.

Mostly absorbing. Mild white
fluorescence of the white neck/chest
fur. Paw pads and claws fluorescent.

Absorbing. Paw pads and claws
fluorescent.
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