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Occurrence of hybrids and laboratory evidence of fertility among three 
species of the Phyllosoma complex (Hemiptera: Reduviidae) in Mexico
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In seven studied communities of Western Mexico, triatomine specimens were sympatrically collected, some with 
atypical morphological characteristics in contrast to pure specimens, which were presumed to be hybrids. More 
than 200 specimens of Meccus pallidipennis and Meccus longipennis with brown-yellow markings on dorsal connex-
ival segments were collected in Ahuacapán and Quitupan. In La Mesa, more than 60 specimens similar to Meccus 
picturatus in most morphological characteristics (including size) were collected, although they presented a largely 
yellowish corium like M. pallidipennis. Interfertility was proven between all of the studied wild hybrid specimens, as 
well as between all the experimental laboratory hybrids. Two different phenotypes (M. picturatus and M. longipen-
nis) were obtained from crosses between M. picturatus x M. picturatus and M. longipennis x M. longipennis from 
the three studied localities in state of Nayarit as from La Mesita. Results support the hypothesis that the subspecific 
ranking of those triatomines may, therefore, be more appropriate because reproductive isolation has not been devel-
oped and complete interbreeding was recorded.
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In Mexico, more than 30 species of triatomines have 
been recorded. Nine of them are considered important 
vectors of Trypanosoma cruzi to human populations 
(Cruz-Reyes & Pickering-López 2006). Amongst these 
can be included the five more distributed species of the 
Phyllosoma complex, Meccus phyllosomus (Burmeis-
ter), Meccus longipennis (Usinger), Meccus pallidipen-
nis (Stål), Meccus picturatus (Usinger) and Meccus maz-
zottii (Usinger). The species traditionally considered as 
members of that complex have been members of a group 
with systematic problems. More than 60 years ago, most 
of them (except for the 6th member, undescribed then, 
Meccus bassolsae) (Alejandre-Aguilar, Nogueda-Tor-
res, Cortez-Jiménez, Jurberg, Galvão, Carcavallo) were 
ranked as subspecies of M. phyllosomus (Mazzotti & 
Osorio 1942). Lent and Wygodzinsky (1979) reinstated 
the other five as bona fide species based entirely on mor-
phological characters. Since then, an argument about 
their proper taxonomic rank has developed. Even though 
some researchers have considered some of these species 
as subspecies (Espinoza-Gómez et al. 2002), most have 
considered them as species until recently, when molecu-
lar evidence led once again to the proposal [as Mazzotti 
& Osorio (1942) did] to consider them as subspecies of 

M. phyllosomus (Bargues et al. 2000, 2008, Marcilla 
et al. 2001, Martínez et al. 2006, 2010). However, even 
though that molecular evidence seems to be forceful, bi-
ological evidence is still incomplete because conclusions 
from some of those previously carried out studies have 
been based on null or a small number of crosses among 
the species of the Phyllosoma complex (Mazzotti & 
Osorio 1942, Mazzotti 1943, Usinger et al. 1966). Even 
though a recent study (Martínez-Ibarra et al. 2008b) has 
contributed to give some light in knowing the degree of 
reproductive isolation between some of the species of the 
Phyllosoma complex under laboratory conditions, find-
ing natural hybrids could contribute to strengthening the 
biological evidence.

Even though many researchers (Flores et al. 2001, 
Espinoza-Gómez et al. 2002, Breniere et al. 2007, Mar-
tínez-Ibarra et al. 2008a, 2009, Sandoval-Ruiz et al. 2008, 
Bosseno et al. 2009) have sampled in many overlapping 
areas of species of the Phyllosoma complex, the collec-
tion of apparent non-pure specimens has been reported 
in only two studies (Breniere et al. 2007, Martínez-Ibar-
ra et al. 2008a). A feasible reason could be that hybrid 
offspring of some crosses between species are morpho-
logically indistinguishable from one of the parental lines, 
such as when specimens of different species were crossed 
(M. mazzottii x M. bassolsae and M. longipennis x M. 
picturatus) (Martínez-Ibarra et al. 2008b). Besides that, 
an apparent lack of interest was detected in all of these 
eight mentioned field studies in growing those speci-
mens from overlapping areas to determine fertility and 
morphological characteristics of their offspring because 
in all of them, any data about further studies concerning 
those parameters, including specimens possibly originat-
ing from the natural cross of two of those species, are 
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omitted. These parameters could be strong evidence of 
the subspecies rank of that studied group.

Therefore, within the framework of research on the 
Phyllosoma complex in Mexico, this study was conduct-
ed to analyse the viability and fertility of those speci-
mens found in areas of overlap of some of the species 
of the Phyllosoma complex in order to obtain additional 
information that may contribute to establishing the ap-
propriate level for their taxonomical assignment.

MATERIALS AND METHODS

Study area - As a part of a study about Triatominae 
species of the Phyllosoma complex in Western Mexico, 
seven localities in areas where more than one species 
of the Phyllosoma complex had been reported (Mar-
tínez-Ibarra et al. 2001, SSJ 2005) were searched. Four 
localities were in southern and western state of Jalisco: 
Ahuacapán (19º40’N, 104º19’W), in the municipality of 
Autlán de Navarro, La Mesita (19º47’N, 104º48’W), in 
the municipality of Villa Purificación, La Mesa (20o23’N, 
104o56’W), in the municipality of Talpa de Allende, and 
Quitupan (19º49’N, 104º21’), in the municipality of Qui-
tupan (SEGOB 2005). The remaining three studied lo-
calities were in the neighbouring southern and central 
state of Nayarit: Compostela (21º15’N, 104º53’W), in 
the municipality of Compostela, Francisco I. Madero 
(21º33’N, 104º49’W), in the municipality of Tepic, and 
Xalisco (21º27’N, 104º52’W), in the municipality of 
Xalisco (Fig. 1) (SEGOB 2005).

Collection of triatomines - From April-September 
2007, 12 field trips of three days each were done to 
investigate the natural ecotopes of bugs (birds’ nests, 
hollow trees and cracks, ground holes, railings, heaps 
of stones etc.) and the ecotopes in human dwellings us-
ing the person per hour technique (Pinchin et al. 1981). 
Indoor (domestic) sites consisted of the interior of the 
houses and attached buildings, whereas outdoor (perido-
mestic) sites were those located within 50 m of the actual 
living quarters of the inhabitants (Martínez-Ibarra et al. 

2001, 2008a) and wild habitats were considered those 
sites further than 50 m from the actual living quarters of 
the inhabitants. Triatominae were collected using tweez- 
ers and were placed into plastic containers, which were 
labelled with the collection data (place of capture and 
sex). Identification of specimens was performed with the 
keys of Lent and Wygodzinsky (1979).

Crosses of Triatominae captured in the field - These 
collected Triatominae were crossed according to their 
phenotypes (e.g., M. longipennis x M. longipennis, M. 
picturatus x M. picturatus etc.) with the purpose of es-
tablishing if each collected phenotype corresponded to 
a “pure” species (a group without any previous interfer-
tility event) or if they were hybrids (specimen products 
of the crossing of individuals belonging to two unlike 
natural populations, principally of different species) 
(Mayr & Ashlock 1991).

With the purpose of doing an analysis to deter-
mine fertility and the proportion of every phenotype, 
it was established that 20 individuals that reached the 
adult stage of the F1 offspring of each couple had to 
be studied. In order to obtain those 20 adults, 30 first 
instar nymphs were selected at the beginning because 
mortalities are usually from 20-60% in species of the 
Phyllosoma complex reared under similar laboratory 
conditions (Martínez-Ibarra et al. 2003, 2005, 2006). 
From those 20 adults, as many sibling crosses as pos-
sible were done (depending on the proportion between 
females and males, usually close to 1:1). Sibling males 
without a sibling female as a couple were crossed with 
a M. longipennis female (in the case of crosses of M. 
longipennis x M. pallidipennis and in crosses of M. 
longipennis x M. picturatus) and with a M. pallidipen-
nis female (in the case of crosses of M. picturatus x M. 
pallidipennis) in order to determine their fertility.

Crosses of species from non-overlapping areas un-
der laboratory conditions - Individuals used in crossing 
experiments were obtained from colonies established 
previously for at least six generations from Triatominae 
originating in non-overlapping areas. This was done to 
guarantee the purity of the colonies with respect to the 
exclusion of previous interfertility events between differ-
ent species. The three colonies used in the experiments 
were composed of the three most distributed species of 
the Phyllosoma complex. The colony of M. picturatus 
was established with 23 individuals from Jala, Nayarit 
(21º03’N, 104º26’W), the colony of M. longipennis was 
originated from 95 individuals from Teocuitatlán de 
Corona, Jalisco (20º06’N, 103º21’W) and the colony of 
M. pallidipennis was initiated with 30 individuals col-
lected in Amilzingo, Morelos (18o50’N, 98o49’W). The 
only overlapping species of Triatominae was Triatoma 
barberi Usinger, a species of smaller size. It was consid-
ered that their size prevented the risk of crossing with 
the other species of the complex. Collected individuals 
were identified following the Lent and Wygodzinsky 
(1979) keys and corresponded to the typical morphologi-
cal characteristics of each species.

For carrying out the experimental interspecific cross-
es of this study, 20 couples were individually placed in 

Fig. 1: localities in the collection area of sympatric species of the 
Phyllosoma complex in Western Mexico.
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plastic jars (5 cm diameter x 10 cm height) as follows: 
ten M. pallidipennis females and a M. longipennis male, 
ten M. pallidipennis males and a M. longipennis female, 
ten M. pallidipennis females and a M. picturatus male 
and ten M. pallidipennis males and a M. picturatus fe-
male. The developmental cycle of each parental lineage 
involved in the study was used as a control; most of these 
data have already been published (Martínez-Ibarra et al. 
2003, Martínez-Ibarra & Novelo-López 2004). Speci-
mens were maintained within incubators at 27 ± 1°C 
and 75 ± 5% relative humidity and were fed weekly on 
New Zealand rabbits. Obtained offspring were also fed 
on rabbit blood and raised until they became adult in-
sects. The first 20 nymphs that reached the 5th instar 
were sexed and separated into males and females. Ev-
ery single phenotype was counted and maintained with 
weekly blood feedings.

Crosses of F1 individuals - To determine fertility of 
the offspring (F1) from the M. longipennis x M. pallidi-
pennis and M. picturatus x M. pallidipennis groups, as 
in the case of individuals from the field collections, as 
many sibling crosses as possible were performed from 
those 20 adults (depending on the proportion between 
females and males, usually close to 1:1). Each female 
was checked daily for eggs. Collected eggs were ob-
served for at least 25 days to determine viability. Once 
again, 30 1st instar nymphs (to get at least 20 adults, 
considering mortality percentages) of each of the cross-
es of each group (M. longipennis x M. pallidipennis and 
M. picturatus x M. pallidipennis) were obtained and 
placed in plastic glasses (10 in each). In the same way, 
the nymphs were fed on rabbit blood and were reared 
to adults. Then, the phenotype of the offspring of each 
couple was described. After obtaining the F2 offspring, 
the segregation of phenotypes and their viability and 
fertility were determined.

X2 tests were done to estimate differences between 
phenotypic frequencies in the studied offspring.

RESULTS

Collection of Triatominae in overlapping areas - M. 
longipennis and M. pallidipennis area - Most morpho-
logical characteristics of the specimens collected in 
natural and human ecotopes in Ahuacapán and Quitu-
pan areas were of M. longipennis and M. pallidipennis, 
which led to classifying them as one or the other of these 
two species. However, it was assumed that those triatom-
ines could be products of intercrosses because they were 
sympatric and in both species, the connexival plates had 
brown-yellow markings, different from the orange-red 
markings in typical specimens (Fig. 2). Around 100 
specimens each of M. longipennis and M. pallidipen-
nis were collected in the same habitats in Ahuacapán, 
whereas slightly more than 200 M. longipennis and M. 
pallidipennis (in a 1:3 relationship) were collected in 
Quitupan (Table I).

M. picturatus and M. pallidipennis area - A total of 
194 specimens were collected. Approximately half were 
typical M. picturatus (Fig. 2), an eighth were typical 
M. pallidipennis (Fig. 2) and almost three-eighths were 

atypical specimens, apparently hybrids (Table I), with 
one obvious characteristic of one of each of the other two 
species in the area: a white-yellow corium of the heme- 
lytra, like M. pallidipennis and an orange pronotum, like 
M. picturatus (Fig. 3), similar to those hybrids of M. pic-
turatus and M. pallidipennis described by Mazzotti and 
Osorio (1942) and Mazzotti (1943).

Table I

Number of collected triatomines from overlapping areas of 
species of the Phyllosoma complex in Western Mexico

Species

Meccus
longipennis

n

Meccus
picturatus

n

Meccus
pallidipennis

n
Hybrids

n

Locality

Ahuacapán 99 - 104 -
Quitupan 52 - 153 -
La Mesa - 102 26 66
La Mesita 38 35 - -
Francisco I. Madero 78 23 - -
Compostela 89 27 - -
Xalisco 90 31 - -

Fig. 2: different phenotypes of species of the Phyllosoma complex 
from Western Mexico (clock wise, beginning top left): atypical Mec-
cus pallidipennis, atypical Meccus longipennis, typical M. pallidipen-
nis, typical M. longipennis.
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M. longipennis and M. picturatus area - More than 
400 triatomine specimens were collected in the study 
area. Almost 300 were M. longipennis and the rest were 
M. picturatus (Table I).

Morphological characteristics of specimens collected 
in natural and human ecotopes in La Mesita, Compostela, 
Francisco I. Madero and Xalisco areas were of typical M. 
picturatus and M. longipennis, which led to classifying them 
as one or the other of these two species (Figs 2, 3). However, 
it was assumed that specimens of those populations could be 
product of intercrosses because they were sympatric and it 
has also been previously established that those species could 
successfully interbreed (Martínez-Ibarra et al. 2008b).

Crosses of specimens from the field - M. longipennis 
and M. pallidipennis area - After carrying out crosses 
between specimens collected under field conditions and 
obtaining offspring, it was found that all analysed F1 in-
dividuals of crosses of M. pallidipennis x M. pallidipennis 
and M. longipennis x M. longipennis from Ahuacapán and 
Quitupan were viable and fertile because F1 individuals 
were crossed and they laid viable eggs, whose nymphs 
reached the 1st instar (data not shown). As assumed be-
fore, offspring from crosses of M. pallidipennis x M. pal-
lidipennis showed that those individuals collected from 
the field were the product of interbreeding because more 
than one phenotype was obtained (Table II). As with their 
parents, F1 individuals of the two resulting phenotypes 
were almost typical, with the exception of their connex-
ival plates, which had brown-yellow markings (Fig. 2).

M. picturatus and M. pallidipennis area - All tri-
atomines collected in La Mesa were fertile (Table II) and 

had viable and fertile offspring (data not shown). In con-
trast to the previous case, all F1 offspring from crosses 
of M. picturatus x M. picturatus were M. picturatus and, 
in the case of the F1 generation from crosses of M. pal-
lidipennis x M. pallidipennis, all were M. pallidipennis 
(Table II). Furthermore, in the crosses of hybrid x hy-
brid, the offspring suggest that those individuals were 
the result of crossbreeding because three phenotypes 
were obtained. F1 individuals of M. picturatus as well as 
those of M. pallidipennis were typical. Finally, the third 
phenotype was apparently a hybrid (Fig. 3).

M. longipennis and M. picturatus area - It was found 
that all analysed F1 individuals of crosses between M. 
longipennis and M. longipennis and between M. pic-
turatus and M. picturatus from La Mesita, Francisco I. 

Table II

Crosses of sympatrically collected triatomines under field conditions

Locality

Crosses

F1 offspring (adults)

Ml Mpi Mpa MH

Phenotypes n ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂

Ahuacapán Ml x Ml 45 458 442 - - - - -
Ahuacapán Mpa x Mpa 47 338 330 - - 141 131 - -
Quitupan Ml x Ml 22 213 227 - - - - - -
Quitupan Mpa x Mpa 74 554 569 - - 174 183 - -
La Mesa M. pi x Mpi 48 - - 449 471 - - - -
La Mesa Mpa x Mpa 14 - - - - 144 136 - -
La Mesa MH x MH 28 - - 109 118 125 129 41 38
La Mesita Ml x Ml 16 148 141 14 17 - - - -
La Mesita Mpi x Mpi 15 37 35 118 110 - - - -
Francisco I. Madero Ml x Ml 36 333 347 18 22 - - - -
Francisco I. Madero Mpi x Mpi 10 24 25 71 80 - - - -
Compostela Ml x Ml 41 384 377 28 31 - - - -
Compostela Mpi x Mpi 11 26 31 79 84 - - - -
Xalisco Ml x Ml 40 375 371 25 29 - - - -
Xalisco Mpi x Mpi 12 26 33 93 88 - - - -

MH: morphological hybrid; Ml: Meccus longipennis; Mpa: M. pallidipennis; Mpi: Meccus picturatus.

Fig. 3: phenotypes of specimens of Meccus picturatus: pure specimen 
(left), hybrid of M. picturatus x Meccus pallidipennis (right).
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Madero, Compostela and Xalisco were viable and fertile 
because F1 individuals that were crossed laid viable eggs, 
whose nymphs reached the 1st instar (data not shown). 
As assumed before, the offspring showed that those indi-
viduals collected from the field were the product of inter-
breeding because more than one phenotype was obtained. 
As with their parents, F1 individuals of the two resulting 
phenotypes were typical specimens (Figs 2, 3).

Crosses of species from non-overlapping areas un-
der laboratory conditions - M. pallidipennis x M. lon-
gipennis - The 400 F1 triatomines obtained from the 
20 crosses were phenotypically M. pallidipennis (with 
white corium of hemelytra) and were fertile because 200 
crosses of F1 individuals produced viable F2 progeny, in-
dependently of maternal species (Table III). Distribution 
of phenotypes among the F2 offspring was as follows: 
2,873 M. pallidipennis and 987 M. longipennis (Table 
III). Segregation of the most prominent different mor-
phological characteristics (corium colour) of these F2 
progeny seemed to follow a Mendelian pattern because 
the proportion observed (3:1) gave a non-significant dif-
ference (p > 0.05) when the expected and observed phe-
notypes were compared.

M. pallidipennis x M. picturatus - All of the crosses 
were fertile and 400 F1 Triatominae were obtained and 
analysed. All F1 offspring were apparent hybrids (Fig. 
3, Table IV). Those triatomines were morphologically 
similar to the reported apparent hybrids collected under 

field conditions in La Mesa, Jalisco. Of the 194 crosses 
performed from the F1 individuals, all of the analysed 
offspring (F2) were viable and reached the adult stage. 
Segregation of the two outstanding morphological char-
acteristics (corium and pronotum colour) appeared to not 
follow either a Mendelian pattern or a co-dominance re-
lationship. More studies are needed in order to determine 
the inheritance patterns. The distribution of phenotypes 
among the F2 offspring was close to 1:3:1 (M. pictura-
tus, apparent hybrids and M. pallidipennis) (Table IV), 
giving a non-significant difference (p > 0.05) when the 
expected and observed phenotypes were compared.

DISCUSSION

In Mexico, few studies (Breniere et al. 2007, Mar-
tínez-Ibarra et al. 2008a) have reported collection of 
natural atypical (individuals with morphological char-
acteristics of two species considered hybrids) specimens 
of the Phyllosoma complex species. It is hypothesized 
that the lack of a previous report of those kinds of nat-
urally-occurring specimens could be due to different 
reasons. First of all, it could be that hybrids would have 
been unnoticed by collectors in some areas of sympa-
try because the collectors may have lacked the aware-
ness of potentially collecting hybrids because in many 
cases, specimens of those kinds of offspring are mor-
phologically indistinguishable from one or both parental 
lines, as happened when different species of the Phyllo-
soma complex were crossed under laboratory conditions 

Table III

Experimental crosses of “pure” individuals of Meccus longipennis x Meccus pallidipennis

Crossing species
(20 crosses)

F1 outspring
(adults)

Crossing F1 phenotypes
(193 crosses)

F2 offspring
(adults)

M. pallidipennis M. longipennis M. pallidipennis M. longipennis

♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂

M. longipennis
x

M. pallidipennis
193 207 - -

M. pallidipennis
x

M. pallidipennis
1,451 1,422 496 491

Table IV

Experimental crosses of “pure” individuals of Meccus pallidipennis x Meccus picturatus

Crossing species
(20 crosses)

F1 offspring
(adults)

Crossing F1 phenotypes
(194 crosses)

F2 offspring
(adults)

M. picturatus

Hybrid

M. palldipennis

M. picturatus Hybrid M. pallidipennis

♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂

M. palldipennis
x

M. picturatus
- 194 206 -

Morphological hybrid 
x

Morphological hybrid 
407 411 1,154 1,143 384 381
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(Martínez-Ibarra et al. 2008b). Another reason could be 
that the overlapping area was very limited and/or inac-
cessible, such as in the La Mesa and La Mesita areas 
from which some hybrids were collected and reported 
on in this research.

In this study, both apparently typical and atypical in-
dividuals were carefully inspected until offspring reached 
the adult stage. This kind of study is very important to 
understand the taxonomy of Triatominae, especially those 
involving some species of the Phyllosoma complex. Spe-
cial attention should be placed on triatomines collected 
from the same locality in the overlapping areas of two or 
more species of the Phyllosoma complex because of the 
similarities between the different species of this complex. 
This could lead to establishing no reliable phylogenetic re-
lationships, as could have happened in two studies (Flores 
et al. 2001, Marcilla et al. 2001) in which individuals of M. 
longipennis and M. picturatus, species that can intercross 
and have hybrid offspring, were collected from the same 
or close towns in Western Mexico.

All descendants studied from the crosses of hybrid 
and “pure” individuals from the laboratory were fully 
fertile and, in the cases tested, had viable offspring, 
which could indicate that no reproductive isolation bar-
riers have been developed.

Mayr (2000) defined biological species “as groups 
of interbreeding natural populations that are reproduc-
tively isolated from other such groups”. Alternatively, 
he said “that a biological species is a reproductive co-
hesive assemblage of populations”. Mayr and Ashlock 
(1991) established that when two populations interbreed 
completely in a (usually rather narrow) zone of contact 
of hybridization, they have to be treated as subspecies. 
According to Mayr and Diamond (2001), the subspecies 
“are local populations that are recognizably different 
from each other but that are nevertheless considered to 
belong to the same species, because they are observed to 
interbreed in nature or because it is inferred that they are 
likely to interbreed”. Taking into account those two con-
cepts, we consider that the level of subspecies is more 
appropriate for the individuals of the Phyllosoma com-
plex, as had been suggested before (Mazzotti & Osorio 
1942, Usinger et al. 1966, Martínez et al. 2005, 2006, 
2010, Bargues et al. 2008). This assumption is supported 
by some molecular studies on the species of the Phyl-
losoma complex, in which it was established that the 
genetic differences between those taxa (species) are so 
small (sometimes even none at all) that there is no sup-
port to maintain them as separate species (Bargues et al. 
2008). Furthermore, their divergence is estimated at only 
0.74-2.28 Mya by the rDNA molecular clock, which also 
seems consistent with the subspecific rank (Bargues et 
al. 2000). Moreover, ITS-2 and CytB markers and the 
use of antennal phenotype studies have always reached 
the same conclusion (Marcilla et al. 2001, Bargues et al. 
2002, Martínez et al. 2006, 2010). By analyzing many 
interfertile experiments (Mazzotti & Osorio 1942, Mar-
tínez-Ibarra et al. 2008b), it can be concluded that in tri-
atomines, morphological differentiation appears faster 
than the appearance of reproductive or genetic barriers 
(Dujardin et al. 1999, Bargues et al. 2008). As Mayr 

and Ashlock (1991) established, only subspecies that 
are isolated are incipient species, whereas subspecies 
that are part of a continuum are not. Furthermore, com-
parison of the small genetic divergences between these 
taxa and the facts that their distributions are exclusive-
ly restricted to Mexico and their geographical distri-
bution areas have broad zones of overlap suggest that 
the genetic exchange might be impeding or delaying 
definitive divergence processes to reach a species level 
of M. longipennis, M. picturatus and M. pallidipennis, 
as proposed by Bargues et al. (2008).

Additionally, these results support recent evolution-
ary relationships and probably reflect the divergence 
from a common ancestor (Flores et al. 2001, Martínez 
et al. 2005) because apparently, as soon as a population 
of one of these species colonizes the habitat of another, 
both can mate and have fertile offspring.

In conclusion, our results support the hypothesis that 
M. longipennis, M. picturatus and M. pallidipennis are 
subspecies of M. phyllosomus. The modification of the 
taxonomic status of these species to subspecies is pro-
posed and the names M. phyllosomus longipennis, M. 
phyllosomus picturatus and M. phyllosomus pallidipen-
nis are suggested.
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