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atus + O. aff. melanorrhinus) lineage. Eosalpingogaster 
shows a larval prey preference towards Dactylopiidae 
(Hemiptera, Sternorrhyncha) (Rojo et al. 2003), unlike 
any other group studied here. Its placement inside the 
Ocyptamus lineage renders the latter paraphyletic, dem-
onstrating that Eosalpingogaster belongs inside the Ocy­
ptamus sensu lato lineage, providing yet another argu-
ment for redefining Ocyptamus and its subgroups.
	 This study corroborates the hypothesis of Mengual et 
al. (2012) that O. fascipennis and O. lemur form a sepa-
rate group from the O. cylindricus species group, and this 
group is discussed below. The O. callidus species group 
(including O. cf. pumilus), and the O. melanorrhinus spe-
cies group (including O. aff. melanorrhinus and O. cf. at­
tenuatus) are proposed below. The O. cylindricus species 
group is defined as the only true Ocyptamus sensu stricto, 
and the remaining groups will be formally named, and 
species assigned, in a future publication (available su-
praspecific names for the groups are presented in the 
footnotes below).
	 Analyses using only the protein coding genes gener-
ated similar topologies to those of the complete datasets, 
with slightly less support to some groups. Relictanum has 
better support, when compared to the complete dataset, 
in the parsimony analysis. The O. stenogaster group plus 
the (O. fascipennis + O. lemur) group form a lineage in 
all three methodologies applied to this dataset. The O. 
stenogaster and (O. fascipennis + O. lemur) lineage is 
further supported by biological data, since both groups 
prey on Pseudococcidae (Table 4) and have a somewhat 
similar delicate habitus. However, they have different 
distributions, with the O. stenogaster species group being 
strictly Neotropical and the (O. fascipennis + O. lemur) 
group strictly Nearctic. 
	 For this study, the protein coding genes are able to 
recover many of the relationships seen in the complete 
dataset, however without as much resolution and support 
as seen in the complete dataset. The analyses excluding 
the 3rd codon position still recover several of the groups, 
but present more polytomies and have less support, 
which demonstrates the great amount of information en-
closed in the 3rd codon position of this sample of taxa. 
	 Some Ocyptamus species groups considered in this 
study show a very specific range of larval prey preferences 
(Table 4). It is possible that the evolution of these differ-
ent groups tracked the radiation of their Sternorrhyncha 
(Hemiptera) prey, which diversified in the late Cretaceous 
(Grimaldi 2005). Based on a comparison of extant line-
ages of Diptera basal to Syrphidae, a possible explanation 
for this radiation would be that specialized predaceous 
Syrphidae had little competition from other flies for these 
newly evolving, and thus newly available, lineages of 
Sternorrhyncha. The only other specialized dipteran pred-
ators of Sternorrhyncha at that time (prior to the appear-
ance of predaceous Acalyptratae) would have been a few 
specialized groups of Cecidomyiinae (Cecidomyiidae). 
This lack of competition would have facilitated radia-
tion of the syrphines, already made up of Sternorrhyncha 
predators (e.g. Allograpta and Baccha), into these niches. 

Vockeroth (1969) suggests that the great radiation of 
Syrphini in South America, ‘Ocyptamus’ groups among 
them, took place early in the early Tertiary, following 
dispersal of ancestors of the group from North America. 
Although the Panama Isthmus only formed in the Plio-
cene, there were other landmasses connecting North and 
South America during the late Paleocene and mid Eocene 
(Marshall et al. 1997) that would have allowed for the 
movement of this/these ancestral syrphine(s) into South 
America. More studies on the life history, group age and 
larval/pupal morphology will probably facilitate delimita-
tion of the groups presented in this study.
	 The groups are discussed below in the order they 
branch out from base to apex of the parsimony clado
gram. Available generic names are discussed in the text 
and included in the footnotes for clarity.

4.2. 	 Ocyptamus amplus 1, globiceps 2 and 
	 wulpianus 3 species groups 

The O. amplus group is either recovered as the sister line-
age to the remaining ingroup, including E. conopida and 
the Toxomerus lineage (parsimony and maximum like-
lihood analyses), or in a polytomy with O. wulpianus 
and the remaining ingroup lineage, including Eosalpin­
gogaster and Toxomerus (Bayesian analysis). 
	 Ocyptamus tiarella (O. globiceps (Hull, 1937) group) 
is recovered as the sister taxon to the O. amplus group. 
Mengual et al. (2012) observed that O. tiarella does not 
belong in the O. globiceps, group due to similar place-
ment as observed here, but a broader sample from the 
O. globiceps group, specially O. globiceps, would be 
required to ascertain its relationship with the O. amplus 
group still. Ocyptamus wulpianus, when not in a polyto-
my, is placed as the sister taxon to Toxomerus (parsimony 
analysis) or as sister taxon to the remaining ingroup taxa 
minus the O. amplus and O. cylindricus group (maxi-
mum likelihood analysis).
	 The current restricted molecular data (this study only 
used the 28S and COI data, Electronic Supplements 1 and 
2) for O. wulpianus and O. tiarella is insufficient to con-
firm the species composition of the O. amplus and O. glo­
biceps groups. The O. wulpianus group is distinguished 
from the O. amplus group species by the linear alula and 
elongated parallel-sided abdomen with pale fasciae. The 
O. globiceps group is very distinct from the O. amplus 
group since the face and frons are very narrow, the female 
dorsal occiput has only one row of pile, the scutum is 
usually distinctly orange to some extent, and the alula is 
absent. Boyes et al. (1973) had previously distinguished 
Orphnabaccha (= O. amplus group) from other “Baccha” 
(= several groups from the current study) by the 2n = 8 
karyotype (in contrast to the 2n = 10), which is similar to 

––––––––––––––––––––
1 = Orphnabaccha
2 = Pipunculosyrphus
3 = Hermesomyia
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Allograpta Osten Sacken, 1875 and Pseudoscaeva (= O. 
diversifasciatus (Knab, 1914) species group, not covered 
in the current study) karyotypes, which is further evi-
dence for its distinction from the remaining Ocyptamus 
groups. 
	 The O. amplus group corresponds to Orphnabaccha, 
established by Hull for O. coerulea and synonymized 
with Ocyptamus by Thompson et al. (1976). Hull con-
sidered this group to be close to Ocyptamus (as Baccha 
sensu lato) but with a pilose metasternum, wide parallel-
sided abdomen and with an impressed line on each eye 
(Hull 1949). Vockeroth (1969) moved more species 
into Orphnabaccha, characterizing the genus by the pi-
lose anterior anepisternum and metasternum, well-devel-
oped facial tubercle and absence of pile ventral to the 
posterior spiracle. Vockeroth also noticed three different 
male genitalia patterns in the genus (ampla, calda and 
coerulea types), and commented on the possibility that 
Orphnabaccha, Hermesomyia and Pseudoscaeva could 
end up being in one single genus if more species were un-
covered, even though each of these genera is very distinct 
on its own from the others. Thompson (1981) presented 
the Oc. caldus group, added more species to the group, 
and stated that it was the same as Orphnabaccha sensu 
Hull. Ocyptamus amplus group species vary consider-
ably in habitus, with parallel-sided to oval abdomens, 
and with abdominal markings ranging from strongly pat-
terned (like Syrphus Fabricius, 1775) to immaculate with 
shiny white pile. Most have a pilose metasternum.
	 The O. globiceps group corresponds to the genus Pi­
punculosyrphus erected by Hull (1937), which he based 
on the distinct characteristics of P. globiceps such as the 
large eyes/head, short abdomen, long wings in compari-
son to the rest of the body, lack of an alula, narrow face 
and vertical triangle, and a fringe of pile anteriorly on 
the scutum. In 1944 (now treating Pipunculosyrphus as 
a subgenus of “Baccha”) Hull described P. tiarella dis-
tinguishing it from P. globiceps by the connected bands 
of the abdomen, antero-laterally yellow scutum, yellow 
scutellum and narrow alula.
	 A revision of the O. amplus, O. diversifasciatus, O. 
globiceps and O. wulpianus species groups is required to 
better define the boundaries of these groups.

4.3. 	 Ocyptamus cylindricus 4 species group

The O. cylindricus group is recovered with strong sup-
port (Figs. 1, 2, 3). Species in this group have a pale face, 
sometimes with a dark, narrow, medial vitta, a brown-
pollinose scutum with three inconspicuous vittae of dif-
ferently oriented pollen, a row of very long shiny pile 
anteriorly, usually with lateral pale spots anterior to the 
transverse suture and on the post-alar callus, an elon-
gated and parallel-sided or short and slightly oval abdo-
men, usually immaculate, mostly dark (at least on basal 

½) wings, and a usually greatly elongated subepandrial 
sclerite. The pedicel medial-apical margin has a narrow 
extension over the basoflagellomere, unique among the 
groups studied. The larvae are only known to prey on 
Aphididae (Hemiptera, Sternorryncha). 
	 This study shows definitively that O. fascipennis (not 
O. fascipennis Macquart, 1834 = O. fuscipennis (Say, 
1823)) and O. lemur do not belong to Ocyptamus sensu 
stricto (see redefinition below). Mengual et al. (2012) 
also supported the monophyly of the O. cylindricus group 
and suggested the removal of O. fascipennis from the 
group. 
	H ull (1949) based this group on the anterior row of 
distinct pile on the scutum. Even though he noticed the 
unique extension of the pedicel margin, he did not em-
phasize it in the diagnosis or used it in his key. Thompson 
(1981) improved on the diagnosis of the group but did not 
mention the pedicel character. The extension of the me-
dial margin of the pedicel is here considered to be both di-
agnostic and defining for the O. cylindricus group. The O. 
cylindricus group includes the type species of the genus 
and thus should be treated as Ocyptamus sensu stricto.

4.4. 	 Ocyptamus melanorrhinus 5 species 
	 group

The (O. cf. attenuatus + O. aff. melanorrhinus) lineage 
has good support in all analyses (Figs. 1, 2, 3), and is 
hereby proposed as the O. melanorrhinus species group. 
The two species in this group have a relatively dorsally 
inserted facial tubercle, an elongated, narrow, parallel-
sided abdomen, absent alula and reduced anal lobe. The 
O. melanorrhinus species group is resolved as the sister 
lineage to Eosalpinogaster in the parsimony, although 
weakly supported, and maximum likelihood analyses. 
A similar result was obtained by Mengual et al. (2008) 
with the species O. melanorrhinus being placed as the 
sister taxon to Eosalpingogaster, but in Mengual et 
al. (2012) an undescribed Ocyptamus species takes the 
place of O. melanorrhinus as the sister taxon to Eosal­
pingogaster and O. melanorrhinus is placed in different 
positions on the topologies. More species related to this 
putative group need to be analyzed together to see if it 
holds up as a natural group related to Eosalpingogaster.

4.5. 	 Ocyptamus eblis 6 species group

The O. eblis group is recovered as the sister taxon to O. 
cf. pumilus, and this lineage appears as the sister group 
to the remaining ingroup (minus the species groups O. 
amplus (including O. tiarella), O. cylindricus, O. wulpi­
anus, O. melanorrhinus and the genera Eosalpingogaster 
and Toxomerus); in the maximum likelihood analysis this 

––––––––––––––––––––
4 = Ocyptamus sensu stricto

––––––––––––––––––––
5 = No current formal group name
6 = Styxia
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lineage is at a similar position but apical to the O. lepidus 
group. Species from the O. eblis group have a large face 
and gena, and a spatulate abdomen. Ocyptamus eblis, 
originally Styxia eblis (Hull 1943), was distinguished 
from other Ocyptamus species by its pilose eye. A few 
undescribed species closely resemble O. eblis (first au-
thor’s observations), but have bare eyes instead (as is 
the case of O. aff. eblis in this study). Since molecular 
data were only available from one bare-eyed species (O. 
aff. eblis), it remains to be seen if the O. eblis group is a 
natural group. Furthermore, the apparent close relation-
ship between O. aff. eblis and O. cf. pumilus might be an 
artefact of missing data.

4.6. 	 Ocyptamus callidus 7 species group 

The O. callidus species group is proposed for the spe-
cies Ocyptamus cf. pumilus. It is recovered as the sister 
taxon to the O. eblis group as mentioned above, although 
they share no superficial resemblance. It was initially be-
lieved, based on its external morphology, that this species 
was part of the O. lepidus group, but it is here treated as a 
separate species group based on the molecular data. The 
flies from this group can be readily recognized by the 
3 golden pollinose vittae on the scutum, narrow alula, 
2nd abdominal segment slightly constricted, pair of ‘L’-
shaped pale markings on the abdominal tergites and the 
male’s enlarged genitalia.

4.7. 	 Ocyptamus elnora 8 and O. lepidus 9 
	 species groups

The O. lepidus group concept is here expanded to in-
clude the representatives of the O. elnora group, since 
the latter is recovered embedded among the former and 
is supported by all analyses. The lineage made up of O. 
croceus (from the O. lepidus group) and the O. elnora 
group is strongly supported in all analyses (Figs. 1, 2, 
3), being either the sister group to the remaining O. lepi­
dus group (Bayesian and maximum likelihood analyses) 
or inside the latter (parsimony analysis). The former ar-
rangement seems more likely, since the support for the 
remaining O. lepidus group is very high in the other two 
analyses compared to the low support observed for the 
internal arrangement of the O. lepidus lineage in the 
parsimony analysis (Bremer = 3, Bootstrap and Jack-
knife < 50). Ocyptamus lepidus group species have the 
vertex homogeneously covered by dull white pollen, the 
scutellum entirely pale, the abdomen slightly petiolate, 
parallel-sided or spatulate, and the wings entirely light 
yellow to brown (this diversity of habitus is best seen in 
the lineage that includes O. crocatus, O. cf. zoroaster, O. 

luctuosus and O. vierecki, which is strongly supported in 
both analyses).
	H ull (1949) distinguished the Baccha lepida group 
by the inverted-V pattern on the abdominal tergites, and 
stated that it was similar to the B. lineata group, but still 
distinguishable, without giving further reasons. Thomp­
son (1981) characterizes the O. lepidus group and makes 
the distinction between it and the O. lineatus group clear 
in the diagnosis of the latter. This is the first study that 
corroborates the monophyly of the O. lepidus group.
	S hannon (1927) erected the genus Calostigma (= O. 
elnora group) for flies that had a straight M1 vein and an 
apical dark spot on the wing. Thompson (1981) observed 
that his O. elnora group, that he considered to be equiv-
alent to Shannon’s Calostigma, had two distinct sub-
groups: “One for those small, mainly yellowish flies that 
have yellow scutella, and brownish yellow and almost 
completely microtrichose wings” (group 1) “and another 
for those larger, mainly black and yellow flies, that have 
partially black scutella and hyaline and extensively bare 
wings” (group 2). Representatives of only one of these 
groups (group 1) were available for this study, but this 
limited evidence suggests that the O. elnora group be-
longs with the O. lepidus group. 

4.8. 	 Ocyptamus arx 10 and O. lineatus 11 
	 species groups

The O. arx group is recovered inside the O. lineatus 
group, the former as the sister taxon to O. norina (Cur-
ran, 1941), in a single lineage with strong support in all 
analyses. Both groups can be easily identified by the 
overall pale color, entirely pale face, distinct dull black 
ocellar triangle amidst the remaining dense white pol-
len of the vertex/vertical triangle, wings usually yellow 
tinged on at least the basal ½, petiolate abdomen, and 
pairs of narrow pale vittae on the abdominal tergites. The 
species of the O. lineatus group have a black scutum cov-
ered in dense white pollen with three to four sub-shining 
vittae, while species of the O. arx group have three vit-
tae of golden pollen that are joined together by a circular 
pollinose area posteriorly. Flies in the O. arx group are 
larger (~15 mm) and have a distinctly petiolate abdomen 
(narrow 2nd abdominal segment and distinctly widened 
3rd and 4th segments).
	M engual et al. (2012) also recovered a monophyletic 
O. lineatus group and treated it as the subgenus O. (Hy­
bobathus), but they did not have a representative from 
the O. arx group (= Baccha (Aulacibaccha) Hull, 1949) 
in their analysis. The comment in Mengual et al. (2012) 
about O. wulpianus being considered a member of Aul­
acibaccha by Hull (1949) is pertinent since the pirata 
group (where Hull placed O. wulpianus) is described un-
der the heading for Aulacibaccha. However, Hull stated 

––––––––––––––––––––
7 = No current formal group name
8 = Calostigma
9 = No current formal group name

––––––––––––––––––––
10 = Aulacibaccha
11 = Hybobathus
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that “The flies of Aulacibaccha contain the obsoleta 
group”, which suggests his intent in explicitly naming 
only that group as part of Aulacibaccha and to leave the 
pirata group as just another group of his Baccha sensu 
lato.
	H ull (1949) erected the subgenus Aulacibaccha for 
the species with emarginate 4th and 5th abdominal tergites, 
and mentioned that it holds the largest “Baccha” known 
at the time. He described the distinct ocellar triangle and 
the abdominal markings of his Aulacibaccha, without 
noting that similar character states occur in the B. line­
ata group, which he instead compared (briefly) to the B. 
lepida and B. cultrata groups.

4.9. 	 Species O. fascipennis and 
	 O. lemur 12

All analyses recovered O. fascipennis and O. lemur as 
sister taxa with strong support. Both taxa clearly belong 
outside Ocyptamus sensu stricto. The flies of this group 
have hyaline wings with a median dark triangular mark-
ing, an elongated, narrow, parallel-sided abdomen, and 
quadrangular or triangular pale maculae baso-laterally 
on the abdominal tergites. Furthermore, both species 
are only known to prey on mealybugs (Sternorrhyncha: 
Coccoidea: Pseudococcidae) (Rojo et al. 2003) and are 
restricted to the Nearctic region. Our results support the 
findings of Mengual et al. (2012), who suggested that 
these species form a group separate from the O. cylindri­
cus group. Parsimony analysis places the (O. fascipennis 
+ O. lemur) lineage in a polytomy with the O. stenogaster 
lineage and the (Relictanum (Atylobaccha + Pelecinobac­
cha) lineage. Bayesian and maximum likelihood analy-
ses place the (O. fascipennis + O. lemur) lineage as sister 
to the lineage containing the genera Relictanum, Atylo­
baccha and Pelecinobaccha (sensu Miranda et al. 2014). 
The use of more specimens for each group involved in 
the current study expand on the lineage (O. stenogaster 
+ Pelecinobaccha) presented by Mengual et al. (2012) 
by adding more taxa to the lineage, i.e., (O. stenogaster 
((O. fascipennis + O. lemur) (Relictanum (Atylobaccha + 
Pelecinobaccha)))). 

4.10. 	Ocyptamus stenogaster species 
	 group 13

The O. stenogaster group is always recovered as mono-
phyletic, with O. titania as its sister taxon. Distinct char-
acters for the O. stenogaster group are the face dark dor-
sal to the tubercle, tubercle pointed and medially posi-
tioned, entirely pale scutellum, an almost complete post-
metacoxal bridge, an enlarged epandrium, and a reduced 
hypandrium. Although O. titania differs from the O. 

stenogaster group by several morphological characters, it 
shares the overall very delicate body (superficially simi-
lar to Baccha and Leucopodella), the lack of an alula, a 
reduced anal lobe, very long and very narrow abdominal 
segments, a crescent-shaped 1st abdominal segment with 
lateral extremities directed laterally, and (usually) quad-
rangular pale maculae on the baso-lateral corners of the 
3rd and 4th abdominal tergites. The morphological simi-
larities between the three species seem to indicate that 
this arrangement is indeed natural. Mengual et al. (2012) 
also recognized a lineage made up of O. stenogaster and 
O. aff. stenogaster, giving further support to this arrange-
ment.
	 The O. stenogaster group was considered by Hull 
(1949) as Baccha sensu stricto, since they were slen-
der to very slender flies, and he divided it in two groups 
based on black (obscuricornis group) or yellow faces 
(victoria group). That author was aware of the variation 
in the overall color, markings on the abdomen, and pres-
ence and shape of the alula, but he did not develop further 
on the diagnoses. The segmented aedeagus readily sepa-
rates this group from Baccha sensu stricto, which bears 
an unsegmented aedeagus.

4.11. 	Genera Atylobaccha, Pelecinobaccha 
	 and Relictanum

These genera were reviewed by Miranda et al. (2014). 
Pelecinobaccha, Relictanum and Atylobaccha are hy-
pothesized to form a monophyletic group. Only the par-
simony analysis recovered a Relictanum lineage (Bremer 
support = 1, bootstrap and jackknife < 50) basal to (Aty­
lobaccha + Pelecinobaccha) (Bremer support = 6, boot-
strap and jackknife > 50) with a Bremer support of 5 and 
bootstrap and jackknife > 50. Larval prey records for this 
lineage are restricted to the family Coccidae (Hemiptera, 
Sternorrhyncha) (Table 4), which is hypothesized to be a 
shift from the Pseudococcidae prey recorded for its two 
more closely related groups (O. stenogaster group and 
the (O. fascipennis + O. lemur) group).
	 Relictanum species and A. flukiella are small (6 – 
10 mm) and have a narrow, long 2nd abdominal segment, 
but Relictanum species differ from A. flukiella in having a 
strong facial tubercle and a female cercus covered by setu-
lae (A. flukiella has a very weak tubercle and no setulae 
on the cercus), and both taxa are very distinct from Pelec­
inobaccha. Atylobaccha is never recovered within either 
Relictanum or Pelecinobaccha in the analyses. Since the 
Bayesian and maximum likelihood analyses contradict the 
Relictanum lineage of the parsimony analysis, addition of 
more species of Relictanum and Atylobaccha are needed 
in future analyses to test the monophyly of both taxa. 
	 Pelecinobaccha is recovered in both analyses with 
strong support. The species groups of Pelecinobaccha 
proposed by Miranda et al. (2014) are all recovered with 
good support in all analyses, with the exception of the 
peruviana group which is recovered with good support in 
the Bayesian and maximum likelihood analyses but has 

––––––––––––––––––––
12 = No current formal group name
13 = No current formal group name
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a lower support in the parsimony analysis (Bremer = 3, 
Bootstrap < 50, Jackknife = 63) (Figs. 1, 2). 

5. 	 Conclusions

This study supplements the findings of Mengual et al. 
(2012) by providing further evidence for the monophyly 
of the Ocyptamus cylindricus and O. stenogaster species 
groups, and for the subgenera O. (Hybobathus) (= O. 
lineatus group) and O. (Orphnabaccha) (= O. amplus 
group). Additionally, it corroborates the genus Pelecino­
baccha as delimited by Miranda et al. (2014). Ocyptamus 
lemur is shown to be the sister taxon to O. fascipennis, 
outside the O. cylindricus species group as hypothesized 
by Mengual et al. (2012). The O. arx group was shown 
to belong within the O. lineatus group, and the O. elnora 
group inside the O. lepidus group, all monophyletic when 
these groups are included. The O. elnora group needs 
further study since representatives of only one of its sub-
groups were available for this study, and this subgroup is 
clearly part of the O. lepidus group. The morphologically 
distinct O. callidus, O. eblis, O. globiceps, O. melanorhi­
nus and O. wulpianus species groups are still unresolved, 
awaiting more specimens or more data to clarify their 
relationships to the other groups. Relictanum is the only 
taxon not recovered in all analyses, and more taxa are 
required to test its monophyly.
	 The genera Pelecinobaccha, Atylobaccha and Relict­
anum, the O. stenogaster species group and the lineage 
made up of O. fascipennis and O. lemur together form a 
monophyletic group with high support in both analyses 
(Figs. 1, 2). Based on observation of available prey re-
cords, the ancestral larvae probably fed on Pseudococci-
dae with a shift occurring to Coccidae in the (Relictanum 
(Atylobaccha + Pelecinobaccha)) lineage. It is possible 
that the range of prey families that Atylobaccha, Peleci­
nobaccha, Relictanum, the species group O. stenogaster 
and the (O. fascipennis + O. lemur) lineage attack might 
be greater than what is apparent, since most of the prey 
records (all from the superfamily Coccoidea) come only 
from observation of introduced pests in agricultural 
crops.
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