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It is well known that humans cannot see the UV spectrum
of light. However, we can detect the UV which is reflected
from a wing of a butterfly or a caterpillar with the help
of UV photography, which requires special lenses, or with
the help of photometers. We can then try to imagine what
the UV - seeing animal (like a bird or a butterfly) would
experience. However, getting into the head of another animal may not be the best use of our time, and, unless we all
become ‘eyeborgs,’ like Neil Harbisson (a color-blind artist who can ‘hear’ colors including UV after having an antenna implanted into his skull), seeing UV is not the first
thing on the agenda of most people. That said, as pointed
out by the article in the last issue of the News (Moskowitz
2017), we can use UV for detecting caterpillars and other
life forms at night because of the glow that is produced by
their pigments when these molecules get excited by UV
light. Here, I would like to discuss using UV light as well
as other types of lighting in application to lepidopterology.
We normally describe Lepidoptera to each other (either
verbally or in the literature) based on our visual observations that are most frequently conducted under indoor
incandescent lights. If Lepidoptera were to consistently
change their appearance under UV light as they seem
to have done in Moskowitz’s photos, green to blue, red
to brown, white to brighter white, etc., then shining UV
light on Lepidoptera would mostly be interesting from the
utilitarian point of view outlined by Moskowitz; we would
be able to find these insects at night much easier as they
would stand out on the background of vegetation.
However, what if these changes in appearance are speciesspecific and unpredictable? What if a caterpillar that looks
uniformly green to us in the daylight suddenly shows hidden markings in parts of its body, akin to secret writing
that appears on a letter only when the paper it is written
on is subjected to the heat from a candle? If this is the
case, then would not it be prudent to study Lepidoptera
under different light conditions, UV being one of them, to
determine if they have additional properties not detectable
under ‘normal’ conditions?
Recently I acquired a AM4115T-CFVW dino-lite hand-held
digital microscope that has 400nm LED excitation lights
and a high-pass type emission filter that cuts off at 430nm.
The UV light emitted by the scope allows visualizing
fluorescence. There is also a white LED light for ‘normal’
lighting. I shone both lights on a variety of eggs, larvae
and adult moths and took their photos (Figs 1-27). In
figures 1-5, one can observe that fluorescence in eggs
varies greatly with the species. While eggs of Apantesis
vittata tiger moth stand out shining under UV like a full

Figs. 1-5. Eggs of various moth species under LED (A) and UV (B)
lights. (1) Apantesis vittata; (2) Automeris io; (3) Actias luna; (4)
Utetheisa ornatrix; (5) Neonate larvae of Utetheisa ornatrix next
to empty chorions.
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moon on a clear night (Fig. 1), the similarly white eggs of
Automeris io are much less ‘excitable’ (Fig. 2). Even less
‘interesting’ are eggs of Actias luna (Fig 3) and of Utetheisa
ornatrix (Figs 4-5). Photos of neonate larvae of the latter
next to their eggs shells show clearly that any fluorescence
comes from the chorion and not from the embryos, as the
newly hatched larvae appear completely black in UV light.
This lack of excitation by UV rays of the surface pigments
of the U. ornatrix neonates that are cream-white in color

may be adaptive; perhaps this makes them less visible to
predators that see UV. The larvae, especially after they
start feeding on their toxic Crotalaria hostplants, become
chemically defended. Correspondingly, the cream-white
dots marking the dorsal surface of the older instars of U.
ornatrix are well visible in UV (Fig. 10) and so are their
long hairs that in normal light are not too obvious to a
human eye and appear mostly black. Typically indistinct
pale markings on the back of the cabbage looper become
much more pronounced in UV light (Fig. 7), but the
most dramatic are the
aposematic markings of
the Eumaeus atala caterpillars that proved to
be fluorescent (Fig. 6).
While for E. atala and U.
ornatrix one may suppose
a correlation between
their fluorescence and
aposematism,
fluorescence is not found in all
aposematically
colored
caterpillars. For instance,
the white lateral stripe
on the late instar of
Automeris io was not fluorescent in my experience.

Some other larvae of
the few that I examined
showed unexpected results as far as how their
visible pigments react to
UV light. One example is
the mature larva of the
Monk skipper (Asbolis
capucinus). In visible
light, it is cryptic (greenyellow with an orangebrown head), but under
UV the pigments on its
last abdominal segment
glowed florescent-green
(Fig. 8). Interestingly,
these larvae live in
shelters that they build
out of their hostplant
(palm) leaves, and only
come out at night to feed
(per. obs.). Perhaps the
observed
UV-induced
colors
are
somehow
important in creating
a ‘false-head’ and in
deflecting an attack from
a potential UV-seeing
Figs. 6-10. Larvae of various moth species under different lights: (A) - LED; (B) - UV; (C) - same as (B) predator to the lessadjusted for brightness. (6) Eumaeus atala; (7) Trichoplusia ni; (8,9) Asbolis capucinus; (10) Utetheisa vulnerable rear end.
ornatrix.

_______________________________________________________________________________________
Volume 59, Number 2

97

Volume 59, Number 2
News of The Lepidopterists’ Society
_______________________________________________________________________________________

Figs. 16-19. Head region under (A) LED and (B) UV lights. (16)
Actias luna, dead specimen; (17) Actias luna, live specimen; (18)
Utetheisa ornatrix, dead specimen; (19) Utetheisa ornatrix, live
specimen.

Figs. 11-15. Head region of various moth species under (A) LED
and (B) UV lights. (11) Terastia meticulosalis; (12) Agathodes
monstralis; (13) Automeris io, male; 14) Automeris io, female; (15)
Hyphantria cunea.

I did not spend much time studying Lepidoptera wing
patterns under UV in fear that the subject is vast and allconsuming. However, after putting dead moths under the
UV scope I noticed that black eyes would turn fluorescentblue in several, though not all, species (Figs. 11-16 and 18).
However, when I examined two of these species, A. luna
and U. ornatrix alive, the effect was either not there (Fig.
17), or much less apparent (Fig. 19).
Another interesting observation concerns differences
in appearance between older worn specimens and the

newly hatched ones of Luna moths. It has been recorded
that owls change their appearance in UV light with age,
allowing researchers to classify their age and perhaps
allowing their potential mates to make a distinction
between an older and a younger male (Weidensaul et al.
2011). It seems that the same applies to the Luna moths.
In Figs. 20-21, one can observe that in LED light the old
worn specimen (Fig. 20A) looks not that different from
the freshly emerged one (Fig. 21A). However the veins of
the older individual that with age lost their scale cover
fluoresce brightly in UV light (Figs 20B,C) while they are
hardly noticeable in a freshly emerged individual (Figs.
21B,C). As a result, the wing pattern of the two males of
different age that may look similar to us may potentially
look different to Luna moth females, informing them about
the age of the potential male.
While on the subject of perception of the Luna moth wing
pattern in different light, I would like to also note the
difference between perceiving its pattern under different
natural lighting conditions. For instance, if a predator
discovers this moth sitting under direct sunlight (simulated
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Figs. 20-21. Wing region of Actias luna under different lights: (A) - LED; (B) - UV; (C) - same as (B) adjusted for brightness. Fig. 20 old worn specimen; Fig. 21 - freshly emerged specimen. Fig. 22. Live specimen of Actias luna photographed under different lighting
conditions: (A) - flash; (B) - center-weighted metering and (C) evaluative modes of the camera.

in Fig. 22A by a flash) it will perceive a different pattern
from that found on a cloudy day (Fig. 22B), or when viewed
from the understory by a bird against a sky (Fig. 22C).
It is the latter that attracted my attention recently, as it
made me for the first time realize why many saturniids
may have windows in their eyespots: too large to hide from
predators, they may rely on the scare tactic when dealing
with bird predation, and when viewed against the light,
their eyespots are still functional, because they let enough
light through to appear as such.
Whether someone shines a flash on a specimen or takes
its photo under a ‘normal’ light can determine whether
iridescent coloration will make it into a species description
or not (e.g., Figs. 23-25). However, flash sometimes can
obscure rather than reveal differences. I return here to
an example that I recently examined when my co-authors
and I resurrected an old name, Agathodes monstralis,
separating the North American Erythrina Leaf Roller

from its Central-South American relative, Agathodes
designalis (Sourakov et al. 2015). The decision was based
on the results of DNA barcoding and genitalia and it
was an easy one to make as the two taxa were already
originally described by Guenée based on wing pattern
differences. While these differences were not apparent to
the subsequent authors who lumped the two species into
one, in our 2015 paper we demonstrated that, depending
on the light in which the specimens of the two species are
examined, tiny differences in hindwing coloration can
either be apparent or not. Here, I provide a series of photos
of the two species taken in different light conditions (Figs.
26-27) including under UV (Figs. 26E, 27E) to illustrate
that UV mode may be useful in situations when examining
nearly cryptic species.
To conclude, it appears from this limited sample of
observations that there are several possible uses of UV
microscopy in Lepidoptera research. As we produce species
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Figs. 23-25. Three species of nymphalids: Caerois gerdrudtus,
Narope sp., and Taygetina ypthima, photographed under (A)
incandescent lights and (B) with a flash.

descriptions from egg to adult, we should remember that
we are merely providing subjective perceptions of a complex
reality. Modern tools, from DNA barcoding to UV microscopy, allow us to broaden our descriptions by introducing
other variables, among which examining specimens under
different lights is both affordable and fun.
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For a review of fluorescence found in nature and its
functional significance, interested readers are referred
to an excellent review by Justin Marshall and Sonke
Johnsen (2017) “Fluorescence as a means of colour signal
enhancement,” which appeared after submission of the
present article in Philosophical Transactions of the
Royal Society B, 372:20160335. http://dx.doi.org/10.1098/
rstb.2016.0335.
Editor’s Note: Andrei sent two more figures to include if
there was enough space. See the next page.

Figs. 26-27. Sister species Agathodes monstralis and Agathodes
designalis (right) photographed under different lights (A) - flash;
(B) - LED; (C) - incandescent light; (D) - back-lit with LED light;
(E) - UV.
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Decline in abundance/diversity
of Leps -- Haddad and Wagner

Continued from p. 95

and ecosystem health and function. Abundant taxa provide
ecosystems services and anchor the local population
dynamics of other species.
One wonders if we have put too little emphasis on common
species and their interaction diversity, a measure of
the number of direct ecological linkages that a species
shares with other taxa. Abundant species have far higher
measures of interaction diversity, and serve as important
ecological (energy flow) hubs in communities. Quantifying
these and monitoring their changes might serve as an early
warning sign that a community or region is in decline.
Figs. 28-29. Monarch larva and pupa up close and personal: (A)
LED light; (B) UV light.

From the
Editor’s
Desk
James K. Adams
To the left is the
aforementioned
Catocala myristica (News 58:3,
pg. 136) collected
near Rome, GA
near the end of
August of 2016.
Again in this
coming August I
will be checking
on the status of
the isolated population of the
moth at the location where the
host
Nutmeg
Hickories occur.
The specimen at
the lower left is
a nice morph of
Catocala micronympha
from
Sapelo Island,
GA, from May of
this year. I collected two specimens like this.

Are the declines of some bats, songbirds, and other
insectivores linked to downturns in available insect
biomass? Are butterflies and moths really much less
common than they were a half century ago as lamented
(and warned) by so many? And if so, how much so and
what must be done to reverse these trends?
A core message from Dirzo et al’s research is that more longterm datasets are needed, and especially those that record
abundances. Members of the Lepidopterists’ Society have
pioneered such efforts around the country and around the
world. Accumulating long-term datasets of butterfly and
moth numbers will enable more refined analysis of their
ecology, their response to global change, the causal factors
in declines, and provide the information needed to direct
successful conservation. The UK Butterfly Monitoring
Scheme has long served as the gold-standard for largescale, long-term butterfly datasets, with 4000 sites sampled
across 40 years. Indeed, this dataset comprises a good
part of Dirzo et al.’s meta-analysis. A greater geographic
expanse of long-term datasets are needed, especially in
tropical areas where human population growth is high and
deforestation is proceeding at alarming rates.
The threats to invertebrate diversity are many and gaining
momentum. Presently, development and human-driven
habitat degradation (including logging and agricultural
practices, changed fire ecology, hydrological perturbations,
damming and channelization, etc.) comprise the great
global threat to biodiversity. Invasive species, especially
on islands and in density populated areas, are becoming
increasingly problematic. The planet’s biota will face
increasing challenges from climate change. We are poised
to plunge into E. O. Wilson’s BioDiversity Crisis. Species,
entire lineages, will be lost. The charge will be to do one’s
best to stem the losses by preserving habitat, working
to change policies, embracing green technologies, and
gathering the data needed to guide conservation efforts.
We must act for those creatures without a voice.

_______________________________________________________________________________________
Volume 59, Number 2

101

