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Fig. 106. Distribution of A.borealis.

Classification

The species of this subgenus are treated below, in phylo-
genetic order, based on the following partially sequenced
classification (conventions as in Wiley, 1981). Informal
group names, for example the A.wheeleri-series, are
designated for purposes of discussion.

Unfortunately, the relationships of many taxa are not
well known. Many species are described from one sex only
and cannot be classified with any degree of confidence
until specimens of the opposite sex are found (see Fig. 109

to appreciate the extent of unknown character states).
Presumably, when these currently unknown male or female
specimens are collected, they will allow resolution of some
of the many sedis mutabilis statements.

This classification is not identical to the results from the
phylogenetic reconstruction (Fig. 110). Clades supported
by character state 5 (lower fronto-orbital seta absent from
female) are unlikely to withstand the addition of females
of further species, such as undescribed females A—C, that
also lack these setac. For instance, if undescribed female
C is indeed the female of A.curtus, as 1 strongly suspect,
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Fig. 107. Distribution of A.antennatus.

A.moraviensis new species sedis mutabilis
A.gracilis new species sedis mutabilis
A.pristinus new species sedis mutabilis

the cladogram resulting from re-analysis of the data would
be as in Fig. 111. Branches supported by character state 5
are collapsed, therefore, in the following classification.

GENUS APOCEPHALUS COQUILLETT

subgenus Mesophora Borgmeier

A.borealis Brues sedis mutabilis

A.limai Prado sedis mutabilis

A.anfractus-group sedis mutabilis
A.absentis new species sedis mutabilis
A.bisetus new species sedis mutabilis
A.trisetus new species sedis mutabilis
A.anfractus new species sedis mutabilis

A.wheeleri-group sedis mutabilis
A.brunnipes new species sedis mutabilis
A.antennatus-subgroup sedis mutabilis

A.antennatus Malloch

A.insulanus Borgmeier
A.wheeleri-subgroup sedis mutabilis

A.gemursus new species

A.setialvus new species sedis mutabilis

A.truncaticercus-infragroup sedis mutabilis
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Fig. 108. Distribution of A.wheeleri.

A.truncaticercus new species
A.brevicercus new species
A.wheeleri-infragroup sedis mutabilis
A.micrepelis new species
A.leptotarsus new species sedis mutabilis
A.longistylus-series sedis mutabilis
A.angustistylus new species
A.longistylus new species
A.prolatus new species
A.wheeleri-series sedis mutabilis
A.hansoni new species
A.unitarsus new species sedis mutabilis

A.mortifer Borgmeier sedis mutabilis
A.wheeleri Brues
A.tritarsus new species
Mesophora species, incertae sedis
A.adustus new species
A.curtus new species

Key to species of Apocephalus, subgenus Mesophora

Notes about key. There are still numerous undescribed
species of Mesophora, many of which might key suc-
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Fig. 110. Most parsimonious cladogram for data matrix in Table 1. Insct shows character states for A.longistylus-scrics.

cessfully to a described species. Careful comparison should
be made with the illustrations of terminalia before positive
identification is made. Males are unknown for A.anfractus-
group species, A.limai and several undescribed species.
Females are unknown for many species, and identifi-
cations of specimens of this sex using this key are tentative
only, unless they are associated definitely with their re-
spective males.

2(1)

32)

Hind basitarsus with sinuatc row of anteroventral sctac
(Fig. 85) (A.anfractus-group; only females keyed to
species; males known but species unnamed)

Hind basitarsus with straight row of antcroventral setae

Lower fronto-orbital seta absent; wing vein R, 3 absent;
halter brown (CostaRica).............. A.absentis sp.n.

Lower fronto-orbital seta and wing vein R,,; present;
halteryellow . ... . . 3

Venter of abdominal scgment 6 with relatively straight
line of long sctae issuing from paired sclerites (Fig. 47);
ovipositor short in lateral vicw (Fig. 67) (Ecuador) . ... ...
................................... A.anfractus sp.n.
Ventral setac of abdominal segment 6 arranged in lateral
groups or in anteriorly pointed ‘V’, not issuing from
sclerites (Figs 46, 48); if appearing to be in straight row,
then sctac relatively short (Fig. 49); ovipositor long in
lateral view (Fig. 67)

43)

4

6(5)

(1)

8(7)

Six ventral abdominal setaec present on segment 6, in
two groups of three (Fig. 46); stylet with clongate middle
portion (Fig. 71) (Costa Rica) A.trisetus sp.n.

Ventral abdominal setae of segment 6 and stylet
otherwise . ...... ... ..o i 5

Four ventral abdominal setac present on segment 0,
in two groups of two; stylet as in Fig. 72 (Costa
Rica) ........ ... ... A.bisetus sp.n.

Ventral abdominal setae arranged in anteriorly pointed
‘V’ (Figs 48, 49); stylet as in Figs 75, 76

Ventral abdominal setae relatively long (Fig. 48) (Costa
Rica) A.gracilis sp.n.

Ventral abdominal setac relatively short (Fig. 49) (Costa

Rica) ......... ... ... ... ... A.moraviensis sp.n.
Male. ... ... ... . 8
Female.... .. ... ... ... ... ... il 27

Flagellomere 1 pyriform, length about one-half eye height
(Fig. 89); palpus as most individuals extremely enlarged,
round, much larger than flagellomere 1, barc (Fig. 89);
costa thick between humeral crossvein and R; in most
individuals (North America) A.borealis Brues

Flagellomere 1 extremely enlarged, broad and flat at least
apically (Figs 80, 82); in most spccies as long as or longer
than cyc height, palpus in most specics much smaller than
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Fig. 111. Less resolved trec accepted for classification (A.curtus excluded from classification). Insct shows character states for
A.longistylus-serics.

——— various lifestyles (some Megaselia)
l——— unknown

(Pericyclocera)

| —— unknown (Trophithauma)
scavengers (Gymnophora —group)
ants (Diocophora)
scale insects (Kerophora)
myriapods (Myriophora)
ants (Rhyncophoromyia)
various hosts (Phalacrotophora)
unknown (Physoptera)
ants (Apocephalus—serics)
cantharoids (Apocephalus (Mesophora))
ants (Apocephalus (Apocephalus))

Fig. 112. Lifc history traits of Apocephalus-subgroup taxa, plotted
on cladogram from Brown (1992).

9(8)

10(9)

L

flagellomere 1, with scattered sctae; palpus, if enlarged,
narrow; costa not unusually thick

Venter of abdominal scgment 6 with large, black sctae (as
inFigs46—48,50) ... ... ... ... . ... . oL 10

Venter of abdominal segment 6 apparently barc, with
minute sctulaconly .. .. . oLl 12

Halter dark brown;
(Fig. 42) (Costa Rica)

right surstylus truncatc, broad
A.curtus sp.n.

Halter yelow; right surstylus otherwisc

11(10) Right surstylus markedly cnlarged, clongate (Fig. 34)

12(9)

13(12)

14(13)

15(14)

16(14)

(Mexico) - A.prolatus sp.n.

Right surstylus less clongate (Fig. 28) (castern North

Amcrica) A.setialvus sp.n.

At least tarsomere 1 of mid-leg expanded apically (Figs
BO6—88) ... 13

Tarsomere 1 of mid-leg not apically cxpanded .. ... .. .. 8
Halter dark brown (Costa Rica)......... A.hansoni sp.n.
Halter ycllow

Tarsomcres 1 and 2 of mid-leg cnlarged at apex (Figs 87,
88)

Only tarsomere 1 of mid-leg enlarged (Fig. 86)
Expansion of tarsomeres 1 and 2 of mid-lcg with large,
rounded, posterior lobe (Fig. 87); right side of cpandrium
with numcrous setac (Fig. 39) (castern North Amcrica) ..

................................... A.wheeleri Brues
Tarsomeres 1 and 2 less expanded (Fig. 88); right side of
cpandrium with fewer sctac (Fig. 40) (Mexico)
A.tritarsus sp.n.

Right side of cpandrium without distinctive, darkly
sclerotized ridge: right surstylus without ventrolateral
ridges (Fig. 27); wing vecin R shghtly swollcn, thicker




17(16)

18(12)

19(18)

20(19)

21(20)

22(20)

23(22)

24(22)

25(24)

26(25)

than costa (western U.S.A).......... A.gemursus sp.n.

Right side of epandrium with distinctive, darkly
sclerotized ridge; right surstylus with ventrolateral ridges
present (Figs 37, 38); wing vein Rgnotswollen ........ 17

Right surstylus with posteroventral ridge complete and
with broad ventral lobe (Fig. 37) (Brazil) ...............
............................... A.mortifer Borgmeier

Posteroventral ridge of right surstylus incomplete, with
numerous side-branches; surstylus lacking ventral lobe
(Fig. 38) (North America) ............ A.unitarsus sp.n.

Epandrium distinctively depressed, with scattered short
setae (Figs 5, 26) (Neotropical Region) ................
A.insulanus Borgmeier

.19

Epandrium more globular in shape, with longer setae .

Setae on left side of epandrium relatively short,
concentrated on posterior margin, except for one large
dorsal seta (Fig. 20); frons and dorsum of thorax dark
brown, halter yellow (Costa Rica) .. ..... A.adustus sp.n.

Setac on left side of epandrium longer, more widely
distributed; colour various

Palpus unusually elongate, subequal to eye height, with
relatively short, stubby setae

Palpus markedly shorter than eye height, with longer,
pointedsetae............. ... ... ..., 22

Body colour, including halter, mostly yellow; right
surstylus extremely elongate (Fig. 35); cercus relatively
long with long setae (Figs 14, 35) (CostaRica) ..........
A.longistylus sp.n.

Body colour, including halter, mostly dark brown; right
surstylus short (Fig. 29); cercus relatively short with short
setae (Figs 8, 29) (Costa Rica)

Halterdarkbrown ........... ... ................ 23
Halteryellow ............... ... ... ............ 24
Basc of palpus and base of flagellomere 1 yellowish; both

sides of epandrium with large setac posteroventrally (Figs
9,30) (CostaRica) ............... A.truncaticercus sp.n.

Palpus and cntire flagellomere 1 brown; both sides of
epandrium with scattered setae (Figs 3, 24) (North

America) ......... ... ... A.brunnipes sp.n.
Right surstylus elongate, apically pointed (Fig. 33) (Costa
Rica) .................. . A.angustistylus sp.n.

Right surstylus short, truncate (Figs 31, 32)

Right side of epandrium with distinctive longitudinal
ridge (Fig. 32) (Mexico) A.leptotarsus sp.n.

Right side of epandrium shaped otherwise (Figs 25,
31)

Left sidc of epandrium with relatively thin setac;
cpandrium with prominent seta near cercus (Figs 4, 25);
right surstylus without ridge (Fig. 25) (eastern North
Anmerica, possibly also Neotropical Region) ............
............................... A.antennatus Malloch

Left side of epandrium with relatively thick setae;
cpandrial scta near cercus less prominent (Fig. 31); right
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27(7)

28(27)

29(28)

30(28)

31(30)

32(31)

33(30)

34(33)

35(34)

36(35)
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surstylus with ridge (Fig. 31, sr) (Dominican Republic) . . .
e A.micrepelis sp.n.

Lower fronto-orbital seta absent, frontal setation 2-4-4
(Fig. 82)or2-2-4. .. ... .. 28

Lower fronto-orbital seta present, but displaced medially
(Fig. 81), frons with 12 setae (frontal setation 4-4-4) . .. .37

Middle fronto-orbital seta absent, frontal setation
B 29
Middle fronto-orbital seta present, frontal setation
N 30

Posteroventral apex of ovipositor narrow, pointed;
ovipositor with anteroventral notch present (Fig. 52)
(Neotropical Region) A.limai Prado

Lower apex of ovipositor extremely broad (Fig. 64);
ovipositor without anteroventral notch (eastern North
America) .. ... unnamed species A

Flagellomere 1 pyriform, length about one-half eye height
(asin & A.borealis, Fig. 89)

Flagellomere 1 extremely ecnlarged, subequal to eye
height, with apical flat portion (Figs 80—82)

Venter of abdomen with pair of patches of dense, parallel
setae on segments 5 and 6, in addition to usual medial
setac (CostaRica) ...l

... unnamed species C, probably female of A.curtus sp.n.

Venter of abdomen lacking dense patches of setae . . . .. 32

Palpus elongatc, markedly longer than flagellomere
L; halter light brown; ovipositor as in Fig. 65 (Costa
Rica) unnamed species B

Palpus subequal in length to flagellomere 1; halter yelibw;
ovipositor as in Fig. 51 (North America)

Palpus elongate, subequal in length to flagellomere 1;
halter yellow; ovipositor as in Fig. 61 (Costa Rica) .. ... ..
A.longistylus sp.n.

Note: Females of A.brevicercus might key to this couplet,
but probably have halter dark brown.

Palpus shorter than flagellomere 1; halter brown or
yellow

Anterior portion of ovipositor extremely elongate,
narrow (Fig. 59) (Neotropical Region) .................
A.insulanus Borgmeier

Anterior portion of ovipositor less narrow

Body colour, including halter, brown (North America) . . .
A.brunnipes sp.n.

Body colour, including halter, yellow

Anterior  portion of ovipositor long, about
one-half entire length of ovipositor (Fig. 58); dorsal
apex of ovipositor narrow, pointed (Fig. 58); dark
glands not visible in clearcd specimens; sctae of palpus
and venter of abdominal segment 6 extremely short
(castern North America; possibly also Neotropical
Region) ........................ A.antennatus Malloch

Anterior portion of ovipositor short, about one-third
entire length (Figs 62, 63); dorsal apex of ovipositor
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rounded (Figs 62-65); dark glands easily visible in
cleared specimens (Fig. 45); setae of palpus and venter
of abdominal secgment 6 longer. . ... .. unusual individual
females of A.wheeleri (and probably other related specics)
that lack lower fronto-orbital seta. See couplet . ... ... 38.

37(27) Flagellomere 1 extremely enlarged, broad and flat,

subcqual to cye height (Figs 80—-82) ................. 38
Flagellomerc 1 pyriform, length about one-half eye height
(Fig. 89) ..o 39
38(37) Wing vein R, slightly swollen, thicker than costa (western
USA) . oo A.gemursus sp.n.
Wing vein Ry not swollen ... .. A.wheeleri Brucs (castern

Nearctic Region), A.unitarsus new species (Ncarctic
Region) and A.mortifer Borgmeier (Neotropical Region);
females of these species cannot be separated reliably at
present. Presumably, females of A.tritarsus new specics
and possibly thosc of A.leptotarsus and micrepelis would
key here also. Females of A.hansoni would key here, but
might be distinguished by the dark brown halter. Sce text
under A.unitarsus for further discussion.

39(37) Ventral apex of ovipositor curved ventrally (Fig. 69);
ovipositor without anterior notch (Fig. 60); ventral
setac of segment 6 relatively short, thin (Costa Rica) . . . ..
.......................... A.angustistylus new species

Ventral apex of ovipositor not curved ventrally (as in Fig.
66); ovipositor with anterior notch (Fig. 56); ventral setae
of secgment 6 relatively long, thick (Fig. 50) (castcrn
USA) . .. A. pristinus new species

Taxonomy
Apocephalus Coquillett 1901

Pseudoplastophora Schmitz 1915

Zyziphora Peterson and Robinson 1976

Type species; Apocephalus pergandei Coquillett 1901
(original designation)

Diagnosis. Lower interfrontal setae divergent or parallel,
close to midline. Notopleural cleft absent. Anepisternum
divided, without setae. Dufour’s mechanism present,
round, small. Distinctive ovipositor present; anterodorsal
process with dark periphery in dorsal view. Segments
posterior to segment 7 withdrawn inside segment 7 at rest
in female. Cercus of male elongate, thin. Larva with raised
spiracular area on segment 8.

Notes on identification. All specimens of some species
(e.g. A.absentis) and some specimens of others (e.g.
A.borealis) lack wing vein R,,3 and would not key to
Apocephalus in the current literature (e.g. Borgmeier,
1963; Peterson, 1987). The distinctive structure of the
ovipositor will confirm the identification of a female speci-
men as Apocephalus, but identification of males is more
problematic. A combination of the following characters
separate these males from other New World Metopininae:
frontal setae 2-2-4; lower interfrontal seta close to midline
of frons, divergent; frons not markedly narrow.

Apocephalus, subgenus Mesophora Borgmeier 1937

Type species: Apocephalus mortifer Borgmeier 193]
(original designation)

Diagnosis. Middle fronto-orbital seta absent from males
(Fig. 80). Lower fronto-orbital seta displaced medially in
females (Fig. 81) or absent (Fig. 82); absent from males of
all species (Fig. 80). Adults of many species with extremely
enlarged flagellomere 1 (Fig. 80); exceptions are some
relatively primitive females and both sexes of A.borealis,
which have these structures pyriform and much smaller i
size (Fig. 89). Dark abdominal glands present in female
(Fig. 45), except female of A.antennatus. Larval segment §
with large, rounded, spinose projection (Fig. 91).

Phylogenetic  relationships. Unknown. The genus
Apocephalus is being revised, in part to determine the
relationships of the subgenera.

Previously (Brown, 1988), 1 mentioned the similarity
of Lecanocerus compressiceps Borgmeier to species of
Mesophora, but morphology of the female ovipositor and
frontal setation shows that Lecanocerus is no more closely
related to Mesophora than to other Apocephalus species.

Apocephalus borealis Brues 1924 (Figs 1,22, 43, 51, 70,
8991, 106)

Species recognition. Adults of both sexes are recognized
by the pyriform flagellomere 1 (Fig. 89); the extremely
enlarged palpus (Fig: 89) and thickened costa also are
diagnostic for males, whereas females can be distinguished
by the broad, flat ovipositor (Fig. 51) and lack of middle
fronto-orbital setae. Larvae of A.borealis have larger pa-
pillae posteriorly on abdominal segment 8 than do those of
other species (Fig. 91).

Description. Adult. Body colour mostly yellow, with
some brown on abdominal tergites especially in male.
Body length 2.0—2.9 mm. Mean frontal ratio 0.75. Flagello-
mere 1 pyriform (Fig. 89). Male palpus in most specimens
extremely enlarged. round, bare (Fig. 89), but in some
individuals only slightly enlarged; female palpus un-
modified, with scattered short setae. Costa of male thick
between humeral crossvein and R;; female costa un-
modified. Mean costal length 0.45 wing length, range
0.41-0.48; mean costal sector ratio 11.2:5.4:1, range
5.3—-18:3-7.7:1. Wing vein R,;; thin, absent in some
specimens. Female abdomen with long (up to 0.12 mm),
thick setae ventrally on posterior margin of segment 6.
Ovipositor with tergite 7 broad (Fig. 51); anteroventral
margin of sternite 7 with notch; sternite 7 apically pointed.
Stylet with arms of dorsal forked sclerite short (Fig.
70); lateral barbs present. Male terminalia as in Figs 1
and 22. Right surstylus broad, posteriorly rounded, with-
out carinae.

Third-instar larva. Externally similar to A.antennatus,
with the following exceptions: anterior margin of prothorax
without spinuli; posterior spiracle not forming small,
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pointed process; papillae of posterior portion of segment 8
larger (compare Fig. 91 and Fig. 100).

Puparium. Similar to A.antennatus (Fig. 104).

Note about adult description. The apparently large range
in costal sector | ratios is because of the difficulties in
accurately measuring the extremely short sector 3. Small
differences in the length of sector 3 create vastly different
ratios in other sectors.

Unusual variation. One male specimen of this species
has an anterior-fronto-orbital seta present. This seta is
displaced medially, as in females of other species that
have it present.

Way of life. Larvae of this species parasitize a number of
hosts. The best life history documentation (Ennik, 1973)
is as a multiple parasite of three species of adult wasps
of the genus Vespula (Hymenoptera: Vespidae). Larvae
pupariated outside of the host, and the pupal period
was extremely brief, lasting 2—4 days. Few wasps col-
lected outside the colonies were parasitized, and Ennik
suggested that the flies confined their activities to within
the nest. Parasitism rates were low, as only 5% of wasps
collected from four colonies were attacked. Further re-
cords are rearings from a black-widow spider, Latrodectus
mactans (Fabricius) (Araneida: Theridiidae) (Borgmeier,
1963) and from bumblebees (Bombus sp.; Hymenoptera:
Apidae) (new record from Charlotte Co., New Brunswick,
Canada [CNC}).

Geographical distribution. Widespread in North America
(Fig. 106).

Phylogenetic relationships. The exact relationships of
this relatively primitive Mesophora species are unknown.

Holotype. ? (examined), UNITED STATES: Maine;
Hancock Co., Salisbury Cove, 17.vii.1913 (Johnson)
(MCZ).

Muaterial examined. 168, 289, CANADA: British
Columbia, New Brunswick; Nova Scotia; Ontario:
UNITED STATES: Alaska: California; Georgia: Idaho;
Maine; Minncsota; New Mexico; New York; North Caro-
lina; Oregon; Virginia; West Virginia (BVB, CAS, CNC,
NYSM, USNM, USU).

Besides the preceding pinned material, 1 also examined
the alcohol-preserved material collected by Ennik (1973)
in California, consisting of adults, puparia and larvae.

Apocephalus limai Prado 1976 (Fig. 52)

Species recognition. This species can be recognized by
the broad, flat ovipositor (Fig. 52) and the lack of a middle
tronto-orbital seta. The description of material as A.limai
is tentative only, as | was unable to borrow type material
of this species.

Description.  Adult (female only, male unknown).
Body colour mostly yellow; abdominal tergites with some
darker areas. Body length 2.9-3.1mm. Mean frontal
ratio .86. Flagellomere | enlarged, subequal to eye height.
Palpus with long, scattered setae. Mean costal ratio 0.54,
range 0.52—0.55; mean costal sector ratio 4.73:3.53:1,
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range 3.86—5.60:2.86—4.20:1. Female abdomen with
long (up to 0.15mm), thick setae ventrally on posterior
margin of segment 6. Ovipositor with tergite 7 broad
(Fig. 52); anteroventral margin with notch; ventral apex
pointed. Stylet with dorsal forked sclerite elongate; lateral
barbs absent.

Geographical distribution. Widespread in the Neotropi-
cal Region.

Phylogenetic relationships. This species, like A.borealis,
is one of the most relatively primitive Mesophora species.
Its exact relationships are unknown.

Holotype. @ (not examined), BRAZIL: Pernambuco:
Caruaru, v.1972 (Lima), Malaise trap (MZUSP).

Note about holotype. Prado (1976) listed the holotype
as a male, but in the same paper refers to all known
specimens as females.

Material examined. 29, PANAMA:
VENEZUELA: Lara (BVB, USNM)

Chiriqui;

Apocephalus anfractus-group

Diagnosis. Distinctive wavy line of enlarged, antero-
ventral setae present on tarsomere 1 of hind-leg in both
sexes (Fig. 85).

Notes on character states. 1 have seen male specimens of
two undescribed species of A.anfractus-group taxa: one
from Bolivia (Cochabamba: 138, Paracti [probably =
Paradi], Rio Chapare, 1—4.ii.1976, 2200 m (Pesia) (CNC))
and one from Costa Rica (San José, 338, Zurqui de
Moravia, iii. 1991 (Hanson), Malaise trap, 1600 m (BVB)).
I did not describe or name these males because the tax-
onomy of this group is based on the structure of females.

The male specimens have the following derived character
states present: 2, 4, 6 (see Reconstructed Phylogeny
section). These character states were therefore coded as
present for all described females of the A.anfractus-group.

Phylogenetic relationships. At this time, the relation-
ships of the A.anfractus-group to other Mesophora are
unresolved.

Apocephalus absentis new species (Figs 53, 73)

Species recognition. This species is separated from other
members of the A.anfractus-group by its small size, and
the absence of both wing vein R,,; and lower fronto-
orbital seta.

Description. Adult (female only, male unknown). Body
colour light brown. Body length 1.5mm. Mean frontal
ratio 0.91. Lower fronto-orbital seta absent. Flagellomere
1 pyriform. Palpus small, with scattered, relatively long
setae. Wing vein R, ; absent. Mean costal ratio 0.36 (no
variation); mean costal sector ratio 3.4:1, range 2.8—4.0:1.
Abdominal tergites 3—6 increasingly short. Abdominal
segment 6 ventrally with four relatively long (0.09mm),
thick setae, arranged in straight line. Ovipositor short,
broad basally, dorsal apex broad (Fig. 53). Stylet with
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dorsal forked sclerite reduced to pair of short arms (Fig. 73).

Geographical distribution. Known from middle elev-
ations in Costa Rica only.

Phylogenetic relationships. This species is one of the
relatively primitive A.anfractus-group taxa.

Derivation of specific epithet. This name is from a Latin
word for absent, referring to the lack of both wing vein
R, ; and lower fronto-orbital seta in this species.

Holotype. ¢, COSTA RICA: San José, Zurqui de
Moravia, iii.1991 (Hanson), Malaise trap, 1600 m (USNM).

Paratypes. 1?2, COSTA RICA: Puntarenas: Monteverde,
1700 m, 1—-5.vi.1988 (Brown), Malaise trap, stunted forest
(BVB), 1?2, same data as holotype (BVB).

Apocephalus bisetus new species (Fig. 72)

Species recognition. This species is similar to A.trisetus
but has only two setae on the venter of abdominal segment
6, and has a different stylet shape.

Description. Adult (female only, male unknown). Body
colour yellow. Body length 2.4 mm. Frontal ratio 0.96.
Palpus with scattered moderately long setae. Flage-
llomere 1 pyriform. Costal ratio 0.50; costal sector ratio
5.67:5.33:1. Abdominal segment 6 ventrally with lateral
group of two setae. Ovipositor broad, narrowed apically,
similar to that of A.trisetus (Fig. 54). Stylet without dorsal,
forked sclerite (Fig. 72).

Geographical distribution. Known only from the type
locality in Costa Rica.

Phylogenetic relationships. This species is one of the
relatively primitive A.anfractus-group taxa.

Derivation of specific epithet. This species is named
for the two groups of two setae on the venter of abdominal
segment 6.

Holotype. ?, COSTA RICA: San José, Zurqui de
Moravia, iii.1991 (Hanson), Malaise trap, 1600m
(USNM).

Apocephalus trisetus new species (Figs 46, 54, 66, 71) v

Species recognition. This species can be separated
from other A.anfractus-group taxa by the relatively broad
ovipositor (Fig. 54), and the two groups of three setae
along the posteroventral margin of segment 6 (Fig. 46).

Description. Adult (female only, male unknown). Body
colour mostly yellow. Body length 2.2 mm. Frontal ratio
0.86. Flagellomere 1 pyriform, slightly elongate. Palpus
with scattered, moderately long setae. Costal ratio 0.51;
costal sector ratio 5.00:3.50:1. Posteroventral setae of
segment 6 form lateral group of three per side (Fig. 46).
Ovipositor broad (Fig. 54). Stylet anteriorly notched;
medial section long; apical section short (Fig. 71).

Geographical distribution. Montane forest in Costa Rica.
Known only from the type locality.

Phylogenetic relationships. This species is one of the
relatively primitive A.anfractus-group taxa.

Derivation of specific epithet. This species is named

for the groups of three setae on the venter of abdominal
segment 6.

Holotype. @, COSTA RICA: Puntarenas: Monteverde,
29.ii.1980, 1500 m (Mason), cloud forest (CNC).

Apocephalus anfractus new species (Figs 47, 67, 74)

Species recognition. This species can be separated
from other A.anfractus-group taxa by the relatively short
ovipositor (Fig. 67), and the relatively straight, even
row of setae along the posteroventral margin of segment
6 (Fig. 47).

Description.. Adult (female only, male unknown). Body
colour mostly yellow. Body length 1.9—-2.2mm. Mean
frontal ratio 0.82. Flagellomere 1 pyriform. Palpus with
scattered, moderately long setae. Mean costal ratio 0.48,
range 0.47—-0.49; mean costal sector ratio 4.98:4.41:1,
range 4.00—6.33:3.33—-5.67:1. Posteroventral margin of
segment 6 with long (up to 0.15 mm), thick setae in straight
line. Ovipositor sharply downturned, shorter than but
similar to that of A.gracilis (Fig. 67). Stylet with prominent
forked sclerite dorsally (Fig. 74).

Geographical distribution. Known only from the type
locality, which is a montane forest on the eastern slopes of
the Andes in Ecuador. 1

Phylogenetic relationships. This species is a member of
an unresolved trichotomy including also A.moraviensis
and A.gracilis.

Derivation of specific epithet. This name is derived from
a Latin word for bending or winding, referring to the
wavy line of enlarged setae on tarsomeres 1 and 2 of the
hind-leg.

Holotype. ¢ ECUADOR: Napo: Baeza, 1700m,
16—19.v.1987 (Brown & Coote), Malaise trap, pasture/
forest (CNC).

Paratypes. 9 9, same data as holotype (BVB, CNC,
USNM).

Apocephalus moraviensis new species (Fig. 49, 75)

Species recognition. This species is similar to A.gracilis,
but the ventral setaec of abdominal segment 6 are shorter
(Fig. 49).

Description. Adult (female only, male unknown).
Body colour mostly yellow; pleural region of thorax
and legs whitish-yellow; tergites with dark brown. Body
length 1.9—2.0 mm. Mean frontal ratio 0.89. Flagellomere
1 pyriform. Palpus with apical, moderately long setae.
Mean costal ratio 0.50, range 0.50—0.51; mean costal
sector ratio 5.29:4.81:1, range 4.86—6.00:4.43—5.00:1.
Abdominal segment 6 ventrally with row of setae that
converge anteriorly toward midline, in form of shallow ‘V’
(Fig. 49). Ovipositor sharply downturned; apices pointed,
narrow, similar to that of A.gracilis (Fig. 55). Stylet with
rudiment of dorsal forked sclerite.

Geographical distribution. Known only from the type
locality in Costa Rica.



Phylogenetic relationships. See A.anfractus.

Derivation of specific epithet. This species is named after
the type locality, which has yielded an unsurpassed richness
of Mesophora species.

Holotype. 2, COSTA RICA: San José, Zurqui de
Moravia, iii.1991 (Hanson), Malaise trap, 1600 m (USNM).

Paratypes. 2% , same data as holotype (BVB).

Apocephalus gracilis new species (Figs 48, 55, 68,
76, 85)

Species recognition. This species can be separated
from other A.anfractus-group taxa by the relatively long
ovipositor, and the row of long setae along the postero-
ventral margin of segment 6, that converge anteromedially
to form a ‘V’ (Fig. 48).

Description. Adult (female only, male unknown). Body
colour mostly yellow. Body length 1.8—2.5mm. Mean
frontal ratio 0.86. Flagellomere 1 pyriform. Palpus with
scattered, moderately long setae. Mean costal ratio 0.51,
range 0.48—0.56; mean costal sector ratio 5.42:4.66:1,
range 3.86—6.75:3.57—5.75:1. Posteroventral setae of
segment 6 form anteriorly pointed ‘V’ (Fig. 48). Ovipositor
elongate, thin, apically pointed (Fig. 55). Stylet with
unforked dorsal sclerite present (Fig. 76).

Geographical distribution. Montane forests in Costa
Rica. The type locality is Finca Canada, a farm belonging
to the Canadian dipterist D. M. Wood.

Phylogenetic relationships. See A.anfractus.

Derivation of specific epithet. This species is named after
the relatively long, narrow ovipositor.

Holotype. 2, COSTA RICA: Puntarenas: Monteverde,
1700 m, 28.v.—1.vi.1988 (Brown), Malaise trap, stunted
forest (CNC).

Paratypes. COSTA RICA: Puntarenas: Monteverde,
1700m, 28.v—1.vi.1988 (Brown), Malaise trap, stunted
forest (BVB), San José: 19, 16km S Empalme, 2600 m,
iti—iv.1989, (Hanson & Gauld), Malaise trap (BVB),
20km S Empalme, 2800m, 19, ix.1988, 19, iv.1989, 12,
ili—vi.1990 (Hanson), Malaise trap (BVB, USNM).

Apocephalus pristinus new species (Figs 50, 56)

Species recognition. This is the only species, except for
those in the A.anfractus-group, that has the ovipositor
cylindrical with an anteroventral notch.

Description. Adult (female only, male unknown). Body
colour mostly yellow. Body length 2.0—2.6 mm. Mean
frontal ratio 0.99. Flagellomere 1 pyriform. Palpus with
scattered, moderately long setae. Mean costal ratio (.46,
range 0.44—0.48; mean costal sector ratio 5.13:3.50:1,
range 5.00—5.25:3.50 (no variation):1. Halter yellow.
Posteroventral setae of segment 6 form anteriorly pointed
‘V* (Fig. 50). Ovipositor broad (Fig. 56). Stylet with dorsal
forked sclerite present.

Geographical distribution. Southeastern U.S.A.

Phylogenetic relationships. Unresolved. This species forms
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a group with the A.anfractus-group and the A.wheeleri-
group. Discovery of the unknown male of A.pristinus is
needed to resolve this uncertainty.

Derivation of specific epithet. This name is derived from
a Latin word for primitive, referring to the relatively
plesiotypic character states found in female specimens of
this species.

Holotype. ?, UNITED STATES: Georgia: Monroe
Co., Forsyth, 2.vi.1970 (CNC).

Paratype. 12, UNITED STATES: Missouri: Wayne
Co., Williamsville, 16.vii—8.viii.1988, (Becker), Malaise
trap (BVB).

Apocephalus wheeleri-group

Diagnosis. Flagellomere 1 extremely enlarged in adults
of both sexes. Female with ventral setac of segment 6
relatively short and thin. Female with anteroventral margin
of sternite 7 smooth, without notch. Posteroventral apex
of ovipositor rounded.

Apocephalus brunnipes new species (Figs 3, 24, 57)

Species recognition. The dark brown colour is in striking
contrast to the yellow of other Nearctic Region Mesophora
species.

Description. Adult. Body colour mostly dark brown;
flagellomere 1, pleural region of thorax, and legs light
brown. Body length 2.4—3.1mm. Mean frontal ratio
0.67. Palpus of both sexes light brown, with scattered,
short setae. Mean costal length 0.51 wing length, range
0.50—0.51. Mean costal sector ratio 7.55:3.26:1; range
4.55—-11.25:2.45—4.75:1. Female with 2—3 short (up to
0.07 mm) setae ventrally on segment 6. Ovipositor broad
dorsally (Fig. 57). Stylet similar to A.borealis (Fig. 70).
Male terminalia as in Figs 3, 24. Right surstylus broad,
without carinae (Fig. 24).

Geographical distribution. Widespread in the northern
Nearctic Region. The type locality is an area of sandy sotl.
with the dominant tree being jackpine (Pinus banksiana
Lamb.).

Phylogenetic relationships. Unresolved. Although this
species groups with A.antennatus and A.insulanus in the
most parsimonious tree (Fig. 110), the character state
supporting this group is homoplastic and unreliable.

Derivation of specific epithet. Named for the brown
colouration of adults.

Holotype. &, CANADA: Alberta: Opal, 53°59'N,
113°13'W, 23-24.v.1986 (Brown), Malaise trap, sand,
jackpine (CNC).

Paratypes. 1%, same data as holotype (BVB); UNITED
STATES: New Hampshire: 138, Strafford Co., 1 mi SW
Durham, 12-26.v.1987, (Chandler), FIT (UNH); New
York; 12, Hamilton Co., 6 mi E Indian Lake , 43°45'30"N,
74°10"14"W, 18.v.1977 (McCabe), 1820 (NYSM).
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Apocephalus antennatus-subgroup

Diagnosis. Female with ventral setae on segment 6
extremely reduced. Dorsal apex of ovipositor narrow
(Figs 58, 59).

Apocephalus antennatus Malloch 1913 (Figs 4, 25, 58,
77-79, 82, 92—104, 107)

Species recognition. Males of this species are distin-
guished by the prominent seta near the cercus (Figs 4, 25);
females have a distinctively shaped ovipositor (Fig. 58).

One specimen collected in Colombia, South America, is
indistinguishable from this Nearctic Region species. I am
somewhat skeptical that they are conspecific, because
there are no known specimens from localities between,
and because no other species has such a large range.
Lacking characters to separate the Colombian specimen
from the others, however, I must include it here.

Description. Adult. Body colour mostly yellow, with
some darker areas on abdominal tergites. Body length
1.8—-2.9mm. Mean frontal ratio 0.74. Palpus with scat-
tered, short setaec. Mean costal length 0.47 wing length,
range (0.44—0.50; mean costal sector ratio 4.98:2.79:1, range
3.80—6.80:2.00—4.40:1. Female with short (0.06 mm)
setae ventrally on segment 6. Dark glands not visible,
except in one teneral specimen. Dorsum of ovipositor
narrow apically (Fig. 58); venter rounded apically. Male
terminalia (Figs 4, 25) with distinctive, long seta on
epandrium, near cercus; right surstylus without carinae.

Third-instar larva. Length 3.3—3.5mm (range of two
specimens). Body smooth, processes minute (Fig. 92).
Cephalic segment as Fig. 93; interantennal papilla present
(Fig. 94); facial mask absent (Fig. 93). Cephalopharyngeal
skeleton with hypopharyngeal and tentoropharyngeal
skeleton separate; mandible denticulate; labium short
(Figs 77—79). Thoracic and abdominal segments with
anterior rows of scattered spinuli (Fig. 93). Prothorax
with one dorsal and one dorsolateral papilla, both anterior
to prothoracic spiracle; one papilla in small pit between
spiracle and dorsolateral papilla, and more anterior lateral
papilla in small pit; ventral and ventrolateral papillae in
small pits present (Figs 93, 101); ventrolateral group of
three small setulae present (Fig. 101). Prothoracic spiracle
short, possibly retractile (Fig. 94). Meso- and metathorax
with dorsal and dorsolateral papilla and anterior, lateral
papilla in pit; ventrally with lateral papillae in pits and more
posteromedial group of setulac. Abdominal segments
similar to thoracic segments, but with ventro-lateral
papilla present; ventrally with pseudopod with three small
papillae (Fig. 102), each surrounded by three small setulae
(Fig. 103). Segment 7 with slightly larger medial papilla
with associated sensillum (Fig. 96); mediolateral papilla
located more anteriorly, in shallow pit (Fig. 97); lateral
papilla located more anteriorly in deeper pit (Fig. 98).
Abdominal segment 8 with lateral papilla in pit. Spiracular
process with anterior papilla in pit (Fig. 99). Posterior

papillac of segment 8 small (Fig. 100). Spiracle terminates
on pointed process (Fig. 99).

Puparium. Surface smooth, rounded, without obvious
projections. Respiratory horns short (Fig. 104).

Way of life. Adults of A.antennatus are active throughout
much of the summer in North America. Larvae of this
species are multiple parasites of a number of species
of fireflies (Coleoptera: Lampyridae), including adults
of species of Photinus Laporte, Photuris LeConte and
Pyractomena LeConte (LLloyd, 1973). The pupal period
reportedly ranges from 9 to 22 days. Additional life history
data from studies I am now pursuing will be published
after a second year’s field work is completed (Brown,
in preparation).

Geographical distribution. FEastern North America
(Fig. 107), plus one specimen collected in the Neotropical
Region.

Phylogenetic relationships. This species is the adelphota-
xon of A.insulanus.

Holotype. @ (examined), UNITED STATES: Maryland:
Montgomery Co., Plummers Island, 8.vi.1913 (McAtee)
(USNM).

Material examined. 883, 529, CANADA: Ontario;
Quebec; COLOMBIA; UNITED STATES: Connecticut;
Delaware; Florida; Maryland; Michigan; Missouri; New
York; North Carolina; Tennessee; Virginia; West Virginia
(AMNH, BVB, CNC, GUE, NYSM, USNM).

Additionally, larvae were reared from fireflies collected
in Illinois, Maryland, Ohio and Virginia.

Apocephalus insulanus Borgmeier 1969 (Figs 5, 26, 59)

Species recognition. The males of this species are re-
cognized easily by their distinctive, depressed terminalia.
Females are recognized by the shape of the ovipositor.

Description. Adult. Body colour, including halter,
mostly light brown (in specimens from the Lesser Antilles)
to yellow (mainland specimens); legs, palpus and base of
flagellomere 1 yellow. Body length 2.5-2.7mm. Mean
frontal ratio 0.72. Palpus of both sexes with scattered
short setae. Mean costal length 0.49 wing length, range
0.46~—0.51; mean costal sector ratio 5.73:3.78:1, range
4.60—6.29:3.00—4.25:1. Female with short (0.02mm)
setae ventrally on segment 6. Ovipositor with tergite 7
elongate basally, narrow apically (Fig. 59); ventral apex
rounded. Male terminalia (Figs 5, 26) markedly depressed,
with scattered short setae; right surstylus without ven-
trolateral carinae.

Variation. The variation in body colour, from yellow
to brown, is found also in other species, for instance
in A.adustus. Based on material examined so far, it is
exceptional to find such variation in halter colour. Perhaps,
once further specimens of other species are collected, this
intraspecific variation will be found to be more widespread.

Geographical distribution. Widespread in the Neo-
tropical Region.

Phylogenetic relationships. This species is the adelphota-
xon of A.antennatus.



Holotype & (examined), DOMINICA: S. Chiltern
Est., 2.i1.1965, Bredin-Archbold-Smithsonian Survey of
Dominica (Wirth) (USNM).

Faratypes. DOMINICA: Clarke Hall, 13, 21-28.ii.1965,
light trap, 18, 16.ii.1965, Cocoa Trail, Bredin-Archbold-
Smithsonian Survey of Dominica (Wirth) (USNM), 19, 1
mile E Pont Casse, 29.i.1965, at light (Wirth) (USNM).

Other material examined. 13, 12, COSTA RICA:
Puntarenas; PERU: Cuzco (BVB, CNC).

Apocephalus wheeleri-subgroup

Diagnosis. Dorsal apex of ovipositor rounded.

Apocephalus gemursus new species (Figs 6, 27).

Species recognition. Adults of this species are recognized
by the slightly swollen wing vein Rg; males differ from
other species with an enlarged mid-tarsomere 1 by the
male terminalia, which lack ventral surstylar ridges.

Description. Adult. Body colour yellow; abdominal
tergites and ocellar region dark. Body length 2.6-3.1
mm. Mean frontal ratio 0.62. Palpus with scattered,
moderately long setae. Mean costal ratio 0.47, range
0.45—0.48; mean costal sector ratio 6.06:3.00:1, range
5.00-8.00:2.50—4.00:1. Wing vein R; slightly inflated;
R;+3 thin. Male mid-leg with tarsomere 1 swollen, en-
larged. Female abdomen with scattered, moderately
long, thin setae. Ovipositor similar to Fig. 65. Stylet with
broadly forked dorsal sclerite. Epandrium with numerous,
scattered, long setae (Figs 6, 27); right surstylus with
dorsal ridge.

Geographical distribution. Known only from high elev-
ations in Colorado and New Mexico.

Phylogenetic relationships. This species is the adelphota-
xon of all other A.wheeleri-series species.

Derivation of specific epithet. This name is derived from
a Latin word for a swelling between the toes, referring to
the swollen tarsomere 1 of males.

Holotype . UNITED STATES: Colorado: Rio Grande
Co., Cross Creek, 10,000, 25.vi.1972 (Wirth), Malaise
trap (USNM).

Paratypes. UNITED STATES: Colorado: Conejos Co.,
13, 15km NE Chama, NM, 3000 m, 5—6.vi. 1987 (Brown),
Malaise trap, aspen forest (BVB), Rio Grande Co. 13,
Beaver Creek, 10,000, 21.v.1972 (Wirth), Malaise trap
(BVB), 12, same data as holotype (USNM); 19, New
Mexico: Catron Co., 2.4km W Luna, 7—8.vii.1987
(Brown), yellow pans, 2300 m, oak/pine/juniper (BVB).

Apocephalus setialvus new species (Figs 7, 28)

Species recognition. This is the only Nearctic Region
species in which males have ventral sctae on segment 6.

Description. Adult (male only, female unknown, but
see undescribed species A). Body colour mostly yellow.
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Body length 2.1-2.6 mm. Mean frontal ratio 0.80. Palpus
with scattered, moderately long setae. Mean costal ratio
0.46, range 0.43—0.49; mean costal sector ratio 5.06—3.30:1,
range 4.22—6.00:2.40—4.33:1. Abdomen with row of
long, black setae on posteroventral margin of segment 6.
Epandrium with thick ventral setae and scattered, thinner
setae (Figs 7, 28).

Geographical distribution. Eastern Nearctic Region.

Phylogenetic relationships. Unresolved.

Derivation of specific epithet. This name is based on
Latin words for hairy belly, referring to the ventral setae
of segment 6.

Holotype. 3, UNITED STATES: VA: Essex Co., 1 mi
S Dunnsville, 29.iv. 1991 (Smith), Malaise trap (USNM).

Paratypes. UNITED STATES: MO: Wayne Co., 48,
Williamsville, vii.1987 (Becker), Malaise (BVB, CNC);
63, same data as holotype (BVB, USNM).

Apocephalus truncaticercus-infragroup

Diagnosis. Apical two-thirds of flagellomere 1 distinctly
narrowed to one-third basal width.

Apocephalus truncaticercus new species (Figs 9, 30)

Species recognition. This species is similar to A.brevi-
cercus, but has a shorter, yellow palpus with moderately
long setae, longer cercal setae, and more setae on the
right surstylus.

Description. Adult (male only, female unknown). Body
colour dark brown; base of flagellomere 1, palpus and legs
yellow. Body length 2.7mm. Frontal ratio 0.72. Palpus
small, with moderately long setae. Costal ratio 0.57;
costal sector ratio 3.57:2.86:1. Epandrium short with thick
ventral setae (Figs 9, 30); right surstylus with several setae;
cercus relatively short, truncate.

Geographical distribution. Known only from the type
locality in Costa Rica.

Phylogenetic relationships. This species is the adelphota-
xon of A.brevicercus.

Derivation of specific epithet. Named for the apically
truncate cercus.

Holotype. &, COSTA RICA: San José, Zurqui de
Moravia, 1ii.1991 (Hanson), Malaise trap, 1600 m (USNM).

Apocephalus brevicercus new species (Figs 8, 29)

Species recognition. This species is separated from other
brown species of Mesophora by the short cerci with short
cercal setae.

Description. Adult (male only, female unknown). Body
colour dark brown; base of flagellomere 1, palpus and legs
light brown. Body length 2.5—2.8mm. Mean frontal
ratio 0.72. Palpus elongate with short setac. Mean costal
ratio (.56, range (.55—-0.57; mean costal sector ratio
3.69:3.67:1, range: 3.57—3.82:3.43—3.91:1. Left side of
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epandrium with enlarged setae posteroventrally (Fig. 8);
right surstylus broad, with two setae, without ventrolateral
carina (Fig. 29). Cercus short, apically expanded; cercal
setae short and thin (Figs 8, 29).

Geographical distribution. Known only from the type
locality in Costa Rica.

Phylogenetic relationships. This species is the adel-
photaxon of A.truncaticercus.

Derivation of specific epithet. This species is named for
the short cerci.

Holotype. 3, COSTA RICA: San José, Zurqui de
Moravia, iii.1991 (Hanson), Malaise trap, 1600 m (USNM).

Paratypes. COSTA RICA: San José, Zurqui de Moravia
138,i.,13,1iii.1989, 1 &, iii.1991 (Hanson), Malaise trap,
1600m (BVB).

Apocephalus wheeleri-infragroup

Diagnosis. Right surstylus with ventrolateral carina.

Apocephalus micrepelis new species (Figs 10, 31)

Species recognition. This is a nondescript species that
differs from others by the short, small epandrium and the
presence of a ventral surstylar carina.

Description. Adult (male only, female unknown). Body
colour mostly yellowish-brown; abdominal tergites darker.
Body length 2.6 mm. Frontal ratio 0.74; Palpus with scat-
tered, moderately long setae. Costal length 0.48 wing
length; costal sector ratio 4.40:2.80:1. Epandrium short,
small, with scattered setae (Figs 10, 31); right surstylus
with ventrolateral carina.

Geographical distribution. Known only from the Dom-
inican Republic.

Phylogenetic relationships. This species is the adelphota-
xon of A.leptotarsus + the A.longistylus-series + the
A.wheeleri-series.

Derivation of specific epithet. This name is derived
from Greek words meaning ‘small lid’, referring to the
relatively diminutive epandrium of males of this species.

Holotype. &, DOMINICAN REPUBLIC: La Vega:
Parque Nacional Armando Bermudez, Cordillera Central,
1000m, 12—22.i.1989 (Masner), Malaise trap, deciduous
forest (CNC).

Apocephalus leptotarsus new species (Figs 11, 32)

Species recognition. This species is distinguished by the
normal, slender tarsomeres of the mid-leg, in combination
with the logitudinal ridge on the right side of the epandrium,
and the relatively short right surstylus.

Description. Adult (male only, female unknown).
Body colour mostly yellow; abdominal tergites dark.
Body length 2.5—2.8 mm. Mean frontal ratio 0.73. Palpus
with scattered short setae. Mean costal ratio 0.50, range
0.49-0.52; mean costal sector ratio 4.64:2.89:1, range

4.00—6.33:2.50—3.67:1. Tarsomeres of mid-leg slender,
unmodified. Male terminalia (Figs 11, 32) with long, thick
setae on left side of epandrium; right side of epandrium
with longitudinal ridge; right surstylus with numerous
setulae; ventrolateral carina faint, absent in some specimens.

Geographical distribution. Known from medium elev-
ations in Costa Rica and Mexico.

Phylogenetic relationships. This species is part of a
monophyletic group that also includes the A.longistylus-
series and A.wheeleri-series.

Derivation of specific epithet. The name means slender
tarsus, referring to the state found in the first two tar-
someres of the mid-leg in this species.

Holotype. &, MEXICO: Chiapas: San Cristobal de Las
Casas, 7087 ft, 18—19.v.1969 (Peterson) (CNC).

Paratypes. COSTA RICA: Limon 138, 4km NE Bribri,
50m, xii.1989—iii.1990 (Hanson), Malaise trap (BVB),
San José, Zurqui de Moravia, 248, iii.1991 (Hanson),
Malaise trap, 1600 m (BVB, USNM); MEXICO: Chiapas:
San Cristobal de Las Casas, 7200ft, 23, 23.v; 13,
20.vii. 1969 (Mason), Malaise trap (BVB, CNC).

Apocephalus longistylus-series

Diagnosis. Right surstylus extremely elongate.

Apocephalus angustistylus new species (Figs 12, 33,
60, 69)

Species recognition, Males of this species are recognized
by the distinctively shaped right surstylus; females have
the ventral ovipositor apex curved ventrally.

Description. Adult. Body colour mostly yellow, ab-
dominal tergites slightly darker. Body length 2.5—3.3 mm.
Mean frontal ratio 0.83. Palpus with scattered short setae.
Flagellomere 1 of female pyriform. Mean costal ratio 0.43,
range 0.31-0.54; mean costal sector ratio 5.52:4.19:1,
range 4.33—7.43:3.20—6.29:1. Epandrium as Figs 12, 33.
Right surstylus elongate, apically narrow. Ovipositor with
dorsal apex rounded (Fig. 60); ventral apex downturned
(Fig. 69); Stylet with anterior arms of dorsal, forked
sclerite, short.

Geographical distribution. Known only from the type
locality in Costa Rica.

Phylogenetic relationships. This species is the adelphota-
xon of A.longistylus + A.prolatus.

Derivation of specific epithet. This species is named for
the elongate right surstylus in male specimens.

Holotype. 3, COSTA RICA: San José, Zurqui de
Moravia, iii.1991 (Hanson), Malaise trap, 1600 m (USNM).

Paratypes. 223, 11?9, same data as holotype (BVB,
CNC, USNM).

Apocephalus longistylus new species (Figs 14, 35, 61)

Species recognition. This species can be recognized by the
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stylet with short arms. Male terminalia (Figs 17, 37) with
long, thick setae on left side of epandrium; right side
of epandrium with longitudinal ridge; right surstylus
with carinae.

Geographical distribution. North America east of the
Rocky Mountains.

Phylogenetic relationships. Unresolved.

Derivation of specific epithet. This species is named for
the single enlarged tarsomere on the mid-leg.

Holotype, 3, CANADA: Quebec: Gatineau Co.,
Masham Twp, 20—24.v.1974 (Wood) (CNC).

Paratypes. CANADA: Alberta: 138, 19, 8km W
Edmonton, Wagner Natural Area, 13—27.vi.1990 (Brown),
Malaise trap, spruce/Populus (BVB), 138, 77km S Fort
Vermilion, Tall Cree Crossing Recreation Area, 22.vi—
25.vi.1991 (Fuller), Malaise trap, mixed forest (BVB):
Quebec: Gatineau Co., Masham Twp, 28, 20-24.v., 19,
10—-13.vi., 83, 11.vi, 13, 22-26.vi. 28, 1%, 10—20.vii.1974
(Wood) (BVB CNC), UNITED STATES: Maryland:
18, Rockville, 30.v.1969 (Steyskal) (USNM), Prince
Georges Co., Laurel, 438, 26.v, 13, 2.vi.1965, Malaise
trap (CNC); New Hampshire: Carr. Co., The Bowl, 2.5 mi
NW Wonalancet, 9—14.vi.1984 (Chandler), Malaise trap
(UNH); New York: Essex Co., 18, Keene Valley, 1200,
20.vii. 1962 (Vockeroth) (CNC), North Carolina: Macon
Co., 34, 15km W Franklin, Wayah Crest picnic area,
26—30.v.1988 (Fuller), yellow pans, deciduous forest
(BVB); Virginia: Essex Co., 1mi S Dunnsville, 138,
29.iv.1991 (Smith), Malaise trap (BVB).

Apocephalus mortifer Borgmeier 1937 (Figs 16, 37,
105)

Species recognition. Males of this species can be re-
cognized by the structure of the right side of the epandrium.
Females cannot be separated reliably from other, closely
related species.

Description. Adult. Body colour mostly yellow. Body
length 2.4—2.8 mm. Mean frontal ratio 0.73. Flagellomere
1 of male extended past vertex. Palpus with scattered,
moderately long setae. Mean costal ratio 0.53, range
0.52—0.54; mean costal sector ratio 6.10:3.70:1, range
5.60—6.75:3.40—4.26:1. Male tarsomere 1 of mid-leg
enlarged. Ovipositor similar to Fig. 63. Dorsal, forked
sclerite of stylet with long arms. Epandrium with few
ventral setae on left side (Fig. 16). Right surstylus with
complete ventral carina and broad ventral lobe (Fig. 37).

Third-instar larva. Mean body length 3.57 mm (n=4).
Structure similar to that of A.antennatus, but papillae
slightly smaller and with fewer spines anteriorly on pro-
thorax (Fig. 105).

Puparium. Similar to that of A.antennatus.

Way of life. Larvae of this species are multiple para-
sitoids of a cantharid beetle, Chauliognathus fallax Germar
(Coleoptera: Cantharidae) (Borgmeier, 1937). Larvae
were found in the abdomen of the beetle, but left the host
for pupation. The immature stages were described briefly
by Borgmeier (1937).

Geographical distribution. Known only from Brazil.
Previous records of this species from the Nearctic Region
refer to A.unitarsus.

Phylogenetic relationships. Unresolved.

Type material examined. cotypes. BRAZIL: Sdo Paulo:
Campinas, 28, 29, xii.1936, 308, 459, i.1937 (Mendes)
ex Chauliognathus fallax (BVB, MCZ, USP). One male
(USP) was selected and designated as a lectotype; the
other specimens are paralectotypes (present designation).
Also, numerous larvae and puparia from the same series
as the types were examined.

Other material examined.2? , BRAZIL: Santa Catarina.

Apocephalus wheeleri-subseries

Diagnosis. Tarsomeres 1 and 2 of mid-leg enlarged
apically in male. '

Apocephalus wheeleri Brues 1904 (Figs 18, 39, 63, 80,
81, 83, 84, 87, 108)

Species recognition. Males of this species are recognized
easily by the greatly enlarged, rounded lobes of tar-
someres 1 and 2 of the mid-leg (Fig. 87). Females can-
not be reliably separated from those of other, closely
related species. Some female specimens lack the lower
fronto-orbital setae, but these are keyed out separately
in the key.

Description. Adult. Body colour mostly yellow. Body
length 2.9—3.5 mm. Mean frontal ratio 0.61. Flagellomere
1 of male extended past vertex. Palpus with scattered,
moderately long setae. Mean costal ratio 0.53, range
0.49-0.56; mean costal sector ratio 4.60:3.01:1, range
3.78—5.43: 2.33-3.57:1. Male terminalia (Figs 18, 39)
with long thick setae on left side of epandrium; right side
of epandrium with longitudinal ridge; right surstylus with
incomplete carinae.

Way of life. Adults of A.wheeleri are active for a short
time in the spring, from May to early June in the
Washington, D.C. area (later farther north). Hosts of this
species are not known. Borgmeier’s (1963: 168) comment
that this species probably was parasitic on Formica fusca
(Hymenoptera: Formicidae) was an unlikely speculation.
Based on its frequent collection in light traps, A.wheeleri
probably is nocturnal.

Geographical distribution. North America, east of the
Rocky Mountains (Fig. 108).

Phylogenetic relationships. This species is the adelphota-
xon of A.tritarsus.

Holotype. ? (examined), UNITED STATES: Wisconsin:
Pine Lake, 7.vi.1890 (Wheeler) (USNM).

Material examined. 783, 339, CANADA: Quebec:
UNITED STATES: Connecticut; Maryland; Minnesota;
Missouri; Nebraska; New York; Virginia (BVB, CNC,
NYSM, USNM).



Apocephalus tritarsus new species (Figs 19, 40, 88)

Species recognition. This species is recognized easily by
the slight swelling of tarsomeres 13 (Fig. 88).

Description. Adult (male only, female unknown). Body
colour mostly yellow. Body length 2.5-2.8mm. Mean
frontal ratio 0.63. Flagellomere 1 not extended past vertex.
Palpus with scattered, moderately long setae. Mean costal
length 0.49 wing length, range 0.48—0.51; mean costal
sector ratio 5.03--3.37:1, range 4.43-5.82:2.71-3.73:1.
Mid-leg of male with tarsomeres 1, 2 and 3 slightly enlarged.
Male terminalia (Figs 19, 40) with long, thick setae on
left side of epandrium; right side of epandrium with longi-
tudinal ridge; right surstylus with single carina.

Geographical distribution. Known only from the type
locality in Mexico.

Phylogenetic relationships. This species is the adelphota-
xon of A.wheeleri, based on the enlarged tarsomeres 1 and
2 of mid-leg; the undeveloped surstylar carina and the
relatively short flagellomere 1 are anomalous.

Derivation of specific epithet. This species is named after
the first three tarsal segments of the mid-leg, which are
enlarged.

Holotype. 3, MEXICO: Chiapas: San Cristébal de Las
Casas, 7087, 18—19.v.1969 (Peterson) (CNC).

Paratypes. 23, same data as holotype (BVB, CNC).

Mesophora species, incertae sedis

The relationships of the following two species are un-
known. Apparently, they do not belong in the A.trunc-
aticercus-infragroup or A.wheeleri-infragroup, because
they lack a differentiated group of enlarged setac on the
ventral margin of the left side of the epandrium.

Apocephalus adustus new species (Figs 20, 41)

Species recognition. This species is variously coloured,
but can be recognized by the dark brown frons and thoracic
dorsum that contrast sharply with the yellow base of flagel-
lomere 1 and whitish-yellow halter. The arrangement of
setae on the left side of the epandrium (Fig. 20) also is
diagnostic.

Description. Adult (male only, female unknown).
Body colour various: frons, dorsum of thorax and ab-
dominal tergites dark brown; palpus yellow; flagellomere
1 ranges in colour from yellow at base and dark brown
on apex to completely yellow; pleural region of thorax
dark brown to yellow; halter whitish-yellow; legs light
brown; venter of abdomen dark brown to yellow. Body
length 1.9—-2.6 mm. Mean frontal ratio 0.80. Palpus with
moderately long to short, mostly apical setac. Mean costal
ratio (.51, range 0.49-0.53; mean costal sector ratio
4.04:2.64:1, range 2.71-5.43:0.86:3.29:1. Left side of
epandrium with single seta below epandrium and many
marginal setac (Fig. 20). Right side of epandrium with

Taxonomy and preliminary phylogeny of Apocephalus 227

single setae; right surstylus large, rounded, without carinae
(Fig. 41).

Notes about description. The specimen from San Vito is
teneral. It is the lightest coloured individual and has an
extremely unusual costal ratio (2.71:0.86:1).

Geographical distribution. This species is known only
from two sites in Costa Rica.

Phylogenetic relationships. Unknown.

Derivation of specific epithet. This name is derived from
a Latin word for brown, referring to the dark overall
coloration of this species.

Holotype. 3, COSTA RICA: San José, Zurqui de
Moravia, iii.1991 (Hanson), Malaise trap, 1600 m (USNM).

Paratypes. COSTA RICA: Puntarenas 14, San Vito,
Las Cruces, 5—20.v.1988, 1200 m (Hanson), Malaise trap
(BVB), San José, Zurqui de Moravia, 14, iii.1989, 13,
ix—x.1990, 248, iii.1991 (Hanson), Malaise trap, 1600 m
(BVB). '

Apocephalus curtus new species (Figs 21, 42)

Species recognition. This species is recognized by the
combination of a brown halter with ventral abdominal
setae on segment 6.

Description. Adult (male only, female unknown, but
see undescribed female C). Body colour yellow-brown;
halter, abdominal tergites and apex of flagellomere 1 dark
brown. Body length 2.6—3.4 mm. Mean frontal ratio 0.78.
Palpus elongate, as long as flagellomere 1, with scattered,
short setae. Flagellomere 1 relatively small. Mean costal
ratio 0.55, range 0.53—0.56; mean costal sector ratio
6.29:5.29:1, range 6.00—6.57:5.00—5.57:1. Venter of
abdominal segment 6 with row of large setae. Epandrium
short (Figs 21, 42); left side of epandrium with long
posteroventral projection; right surstylus extremely broad
apically, narrow basally.

Geographical distribution. Known only from the type
locality in Costa Rica.

Phylogenetic relationships. Unknown.

Derivation of specific epithet. This species is named for
the relatively short epandrium.

Holotype. 3, COSTA RICA: San José, Zurqui de
Moravia, iii.1991 (Hanson), Malaise trap, 1600 m (USNM).

Paratypes. COSTA RICA: San José, Zurqui de Moravia,
63, ix—x.1990, 13, same data as holotype (BVB, CNC,
USNM).

Unnamed female Mesophora

Apocephalus species female A (Fig. 64)

Species recognition and identity. This species might be
the unknown female of A.setialvus. It is only Nearctic
Region species lacking both middle and lower fronto-
orbital setae. The extremely wide ovipositor also is dis-
tinctive (Fig. 64), but in general similar to that of females
of A.wheeleri-series species.
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Material examined. 12, UNITED STATES: West
Virginia: Grant Co., 16km W Petersburg, Red Creek
Campground, 6.vi.1988, sweeping deciduous forest (Fuller)
(BVB).

Apocephalus species female B (Figs 45, 65)

Species recognition and identity. This species has an
interesting combination of characters: flagellomere 1
pyriform, palpus long, halter light brown, ovipositor of
A.wheeleri-group type (Fig. 65). Until the male is known,
however, it cannot be named.

Material examined. 19, COSTA RICA: San José: Villa
Mills, Cerro de la Muerte, 3000 m, iii—iv.1989 (Hanson),
Malaise trap (BVB).

Apocephalus species female C

Species recognition and identity. These specimens were
collected in a sample also containing several males of
A.curtus, which they resemble closely, and probably
are the females of that species. If so, they resolve the
placement of this species in the reconstructed phylogeny
as the adelphotaxon of the A.wheeleri-group except for
A.pristinus (Fig. 111).

These flies are identified easily by the pairs of dense
patches of long, parallel, black setae on the venter of
abdominal segments 5 and 6. The patch on segments 5 is
larger and more medial than that of segment 6.

Material examined. 8%, COSTA RICA: San José:
Zurqui de Moravia, ix—x.1990 (Hanson), Malaise trap,
1600m (BVB).

Host—parasite relationships and way of life

The parasitic lifestyle of these flies is their attribute of
greatest interest to biologists in general. Unfortunately,
the hosts of most species are unknown. From the infor-
mation available, 1 tentatively assume that most species are
parasites of cantharoid beetles. Because virtually all other
Apocephalus-series taxa, including other Apocephalus
species, are parasitoids of ants, Mesophora probably
have shifted from ants to their new hosts (Fig. 112). The
relationships of Mesophora to other Apocephalus species
are unknown, because the structure of Mesophora species
is divergent from that of other Apocephalus.

Male, but not female, Mesophora have a large number
of sensilla on an enlarged flagellomere 1, possibly for
detection of female attractant pheromones (see discussion
on character 6 above). This suggests crepuscular or noc-
turnal activity, when vision is not useful. The extreme
enlargement of flagellomere 1 of the A.wheeleri-series
might indicate a greater degree of crepuscular or nocturnal
activity than other species. Adults of A.antennatus, a
species known to attack nocturnal fireflies, A.insulanus

and especially A.wheeleri are known to be active at night,
as they are collected commonly in light traps.

Many species of Mesophora in the Nearctic Region
apparently are univoltine, with adults appearing only
for a short time in the spring. These species include
A.brunnipes, setialvus and wheeleri. Other species, es-
pecially A.antennatus, have a longer flight period and
perhaps more than one generation per year.

Notes on species richness

Before this revision began, Mesophora was represented
by a total of only six species. Now, there are twenty-eight
named species, several more unnamed, and no reason to
believe that even half of the real total number has been
attained. A particularly large sample of specimens was
collected in a Malaise trap from Zurqui de Moravia, San
José Province, Costa Rica in March 1991. In this trap
there were sixty specimens of Mesophora, including repre-
sentatives of at least twelve species. Other samples, collected
at different times of the year at the same site, had fewer or
no specimens. These flies do not represent an in situ
radiation of taxa, because they belong to different lineages
within Mesophora. Prior to seeing the Zurqui de Moravia
sample, I had accumulated a total of only ten Neotropical
Region specimens of this group on loan from major mu-
seums. I can only conclude that the species found at this
site are parts of larger, more speciose lineages that have
numerous relatives elsewhere in the relatively infrequently
sampled Neotropical Region. Based on these obser-
vations, there must be many more undescribed species of
Mesophora, in agreement with Erwin’s (1991) conclusion
that the number of undescribed species in collections is a
poor indicator of the actual species richness. The total
species richness of Mesophora is still unknown, but could
conceivable be as high as fifty to one hundred species.

Apparently, the greatest species richness of these flies
is at middle elevations in the tropics, especially sites like
Zurqui de Moravia (elevation 1600 m), Monteverde
(1700m), and Empalme (2600—2800m) in Costa Rica,
and San Cristébal de las Casas, Mexico (2160 m). In the
Nearctic Region, the greatest species richness at one
site was found at Dunnsville, Maryland (elevation near
sea-level) where A.antennatus, setialvus, unitarsus and
wheeleri were collected together.

Future work

A lack of female specimens of many species hindered the
phylogenetic analysis attempted for this group; see Fig.
109 to appreciate the full extent of this problem. Progress
will be made only with increased collecting of specimens,
especially in middle elevation sites in the Neotropical
Region. Only long-term sampling using Malaise traps will
provide the specimens of unknown species necessary to
obtain a full picture of this group. Furthermore, rearing of



larvae from potential hosts, using relatively straightforward
and successful methods (Brown, in preparation) will allow
us to make stronger statements about the evolution of
host—parasite interactions.
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