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body color for both species and provide the dominant colors for the light and dark forms based on the amount
of red, blue and green tones generated from the HEX code.

Melanism describes the occurrence of forms mostly or completely
dark in comparison to the typical color patterns of a given species (True,
2003). Melanic forms are common among animals, and the occurrence of
intraspecific melanic polymorphism has been important to understand
aspects of natural selection, ontogeny and molecular genetics of color
(Kettlewell, 1973; Brakefield and Lees, 1987; Majerus, 1998). Under
suitable conditions, melanic forms can segregate themselves from
conspecifics of typical coloration, ultimately leading to the evolution of
new taxa. Having a dark body may be advantageous in cooler habitats
or with higher UV-B incidence, and may favor camouflage in obscure
understories; given that melanic forms are efficient in absorbing heat
(Willmer and Unwin, 1981), incident radiation (Ulbing et al., 2019), and
are more prone to be mixed up with the background of dark intricate
surfaces (Cheng et al., 2018).

In insects, causes and consequences of melanism were mainly
studied in flies, moths and beetles (Wright, 1987; Walter et al., 1991;
True et al., 1999; Wittkopp et al., 2002; True, 2003). Among ants, a close
relation between body color and thermoregulation has been shown
in the community level, with lighter and smaller ants dominating
communities in environments with warm conditions versus darker and
larger ants more abundant in colder habitats (Parr and Bishop, 2022).
Complementarily, Law et al. (2020) suggested that ants inhabiting the
canopy and understory strata present darker colors in comparison to
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individuals inhabiting the ground. Klunk et al. (2022) also found that
precipitation and size can be factors correlated with melanism evolution.
Differently from the studies focused on color gradients in a community
or population scale, the incidence of melanism at the individual level
seems to be poorly understood or documented.

Here, we report two melanic forms in colonies of the genera
Heteroponeraand Prionopeltaand provide HEX codes of dominant colors
composing the light and dark forms, contributing to the knowledge of
intraspecific variation in ectatommine and amblyoponine ants.

According Feitosa (2011), the melanic specimens of Heteroponera
examined here belong to H. dolo (Roger, 1860). In total, six workers
were examined. Three specimens are deposited at the myrmecological
collection of the Centro de Pesquisas do Cacau (CPDC), Ilhéus, Bahia
and the other three workers were donated to the Cole¢do Entomoldgica
Padre Jesus Santiago Moure (DZUP), located at the Universidade Federal
do Parana (UFPR). The complete series of melanic Prionopeltaants was
identified as P punctulata Mayr, 1866 based on Ladino and Feitosa
(2020) and includes 19 adult workers. All specimens were obtained
within the donation of the Formicidae collection formerly owned by
Dr. Jorge L. M. Diniz to the DZUP.

The dark forms of H. dolo have been already mentioned in Feitosa
(2011). To confirm the identification of the dark specimens of Prionopelta,
we compared them with the diagnostic morphological features that
delimitate the Neotropical species of the genus (Ladino and Feitosa 2020).

High resolution images of Heteroponera presented here were
taken by Dr. Ricardo Kawada with a Leica M205® coupled to a camera
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Leica DFC 295®, and stacked with the software Leica Application
Suite V3.Ink ® at the Museu de Zoologia da Universidade de Sdo
Paulo (MZSP). Prionopelta images were taken with a Zeiss Discovery
20 stereomicroscope coupled to a camera Axiocam 305 color and the
software Zen 2.3 at the Laboratério de Sistemdtica e Biologia de Formigas,
UFPR. All photos were stacked in the program CombineZP. Attributes of
brightness, contrast and sharpness of the final images were adjusted in
Adobe Photoshop CC2014, PhotoShop CS3® (Microsoft) and the plates
were elaborated using the Adobe Illustrator 2020. Geographic records

for each species were plotted in Quantum GIS 2.18 (QGIS Development
Team, 2023). When original coordinates were missing, the center of
the most specific locality reported in the label was used to record the
precedence of the specimens.

First, the background of each photo was removed in Adobe Photoshop
CC2014. Posteriorly, the images were rasterized in Adobe Illustrator
2020 and a color palette up to six dominant colors was generated from
them. We reported the HEX code - which represents the amount of red,
blue and green - in each color of the palette (Figs. 1, 2). Detailed color

Color palette (HEX)

(#9e8860) (#a77a44)

(#b0895¢)

(#93754f)

(#c1944f) (#ac803e)

(#675d53) (#5f4e3b)

(#50453d)

(#5d5a55)

(#4b433d) (#5353af)

Figure 1. Workers of Heteroponera dolo. A-C. Typical form in full-face, lateral and dorsal views (Brazil: RS: Itati). D-F Dark form in full-face, lateral and dorsal views (Brazil: MG:
Vigosa), specimen DZUP556102. The palette below each specimen depicts the values for the HEX code as extracted from www.colorhexa.com.
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Color palette (HEX)
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Figure 2. Worker of Prionopelta punctulata. A-C. Typical form in full-face, lateral and dorsal views (Paraguay: Canindey). Modified from AntWeb.org (2023) images by April
Nobile, specimen: CASENT0102586. D-F Dark form in full-face, lateral and dorsal views (Brazil: SP: Mirassol), specimen: DZUP553776. The palette below each specimen depicts

the values for the HEX code as extracted from www.colorhexa.com.

descriptions are available online at www.colorhexa.com by consulting
each HEX code.
Heteroponera dolo (Roger, 1860)

Species of Heteroponeraare found in the Neotropical and Australian
regions. However, the highest richness for the genus is found in Brazil,

specifically in the Brazilian Atlantic Forest. Members of this genus are
predominantly predators, but occasionally feed on plant exudates. Most
species nest on the ground, mainly on rotten logs, and the colonies
are relatively small, containing a few dozen individuals (Feitosa and
Prada-Achiardi, 2019).

Heteroponera dolois the most common species of the genus, occurring
in wet forests from southern Brazil to northern Argentina. Although
coloration in Heteroponeraspecies can vary from black (H. carinifrons
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Mayr, 1887) to pale yellow (H. flava, Kempf, 1962), intraspecific variations
in coloration were unknown until now. Females of H. dolo tend to be
entirely yellow (Fig. 1A-C) and the males are black. However, during
the exam of specimens deposited in the CPDC, one of us (RMF) found a
series of six dark workers collected in 2002 on the soil of a fragment of
Atlantic Forest in the municipality of Vigosa, Minas Gerais state. These
workers are entirely black, with a golden pubescence on the gaster and
iridescent reflects throughout the body, resembling some species of
the Australian genus Rhytidoponera (Feitosa, 2011).

At first, it was suspected that the series of melanic workers collected
in Vigosa could represent a new species, but, except for the coloration, all
the other morphological characters analyzed were entirely compatible
with the diagnosis of H. dolo(Feitosa, 2011). Diagnostic characters easily
separate Heteroponera dolofrom most species of the genus. The closest
species is certainly H. robusta Kempf, 1972, from which H. dolo can
be quickly separated by its slightly smaller size and smooth and shiny
mandibles (striated in H. robusta). Except for the dark series recorded
here, no other aberrant forms were recorded for H. dolo or any other
species of Heteroponerini (Rodrigo Feitosa, pers. obs).

Prionopelta punctulata Mayr, 1866

In March 12, 1972 Diniz and Willian collected a series of Prionopelta
ants with a combination of dark and desaturated tones of orange/red
and a main grayish color (Fig. 2D-F) at the municipality of Mirassol, Sdo
Paulo state (Fig. 3). The specimens are currently hosted at DZUP and,
after disregarding the option of being preserved in liquid containing
artificial colored substances, it was thought to represent a new
Neotropical Prionopeltaor a dark variety of an already known species.

Prionopelta species are distributed around the world’s tropics.
These ants nest and forage in soil and litter, and its morphology suggest
cryptobiotic habits that may reflect in depigmented (Wong and Guénard,
2017), yellowish, reddish and brownish bodies as in other lineages
of ants with similar habits (Franco and Feitosa, 2018; Pierce et al.,
2019; Chaul, 2020). Information about variation on body color are
available for several developmental stages of workers (Holldobler
and Wilson, 1986; Ito and Billen, 1998), which established that males
are commonly more pigmented than females and that workers tend
to be lighter than queens (Ladino and Feitosa, 2020). In fact, variation
in color patterns were important in the delimitation of some species
in the genus (i.e. P opacaEmery, 1897 and P, talos Overson and Fisher,
2015). The examination of material worldwide suggest that this
attribute should be interpreted carefully in the genus, because color
might vary throughout body regions and at an intraspecific level, and
no melanic forms were known so far. In the Neotropics, most of the
species vary from entirely light yellow (P minuta Ladino and Feitosa,
2020) to red-brown (darker specimens of P. amabilis Borgmeier, 1949),
or might present dark patches in several sclerites (some individuals of
P, dubia Ladino and Feitosa, 2020). However, pronounced differences
in body color as those found here for workers of Neotropical species
have never been reported (see Brown, 1960; Ladino and Feitosa, 2020).

Besides the dark body color of the specimens reported here, no
morphological feature was markedly different from the Neotropical
species already known in the genus. All the melanic forms have eleven
antennomeres, excluding the options from eight to three species:
Prionopelta menininhaladino and Feitosa, 2020, Prionopelta punctulata
Mayr, 1866 and Prionopelta tapatialadino and Feitosa, 2020. The anterior
margin of clypeus strongly projected medially, a comparatively shallow
sculpturing in the head dorsum, the apically convergent margins of the
subpetiolar process and its occurrence in S3o Paulo lead us to identify
the ants as P punctulata. Prionopelta punctulata include individuals
with tones mainly ranging from desaturated orange to brown tones

ATLANTIC
OCEAN

A H. dolo
O P. punctulata

L
-40.000

-60.000

Figure 3. Geographic records for P. punctulata and H. dolo. The polygons indicate the
occurrence of light (yellow) and dark specimens (black).

(Fig. 2A-C). Most exemplars are known from litter and soil samples
frequently collected in southern areas of Brazil. No other melanic series
of P. punctulata or for the remaining Neotropical Prionopelta species
have been reported in the literature so far (Natalia Ladino, pers. obs.).
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