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Abstract: We present akey to the Costa Rican species of Pseudostigmatidae, comprising three generawith the fol-
lowing species; Megal oprepus caerulatus, Mecistogaster linearis, M. modesta, M. ornata and Pseudostigma aber-
rans. Pseudostigma accedens, which may occur in the region, is aso included. For each species we give a brief
account of morphology, phenology and life zone preferences, including distributional maps based on more than 270
records. These are not al of the known specimens from the area, but a high enough number to give a relatively
good picture of the distribution and status of the species. We found M. caerulatus to be active during the first half
of the year in seasonal, tropica semi-dry lowland forest and tropical moist forest at mid-elevation, but like M. lin-
earis, M. caerulatus was active dl year round in non-seasond, tropical wet lowland forest and tropical moist for-
est at mid-elevation. Mecistogaster modesta also flew year round in non-seasonal, tropical wet lowland forest and
tropical moist evergreen forest at mid-elevation, and likewise in seasona and non-seasonal, tropical premontane
moist forest. Only afew findings, however, have been made of M. modesta in seasonal, tropical semi-dry decidu-
ous forest and seasondl, tropical moist evergreen forest. Mecistogaster ornata was missing entirely from non-sea-
sonal, tropical wet lowland forest and non-seasonal, tropical moist forest at mid-elevation, while this species was
active year round in seasonal, tropica dry lowland forest and tropical semi-dry forest, aswell asin seasond, trop-
ical moist evergreen forest and tropical premontane moist forest, both at mid-elevation. Pseudostigma aberrans has
so far been found too few times in Costa Rica for any indication of flight time preference.

Key words: Odonata, damselflies, Pseudostigmatidae, key, taxonomy, life zone preferences, phenology, status.

Pseudostigmatidae is a small Neotropical
family of long-lived giant damselflies, which
are characterised by their relatively slow flight
and a very long and slender abdomen. Their
large size and unusual feeding habits caught
the attention of the early twentieth century nat-
uralists (Calvert 1901-1908, 1911, 1923,
Calvert and Calvert 1917). Unlike most adult
odonates which catch flying insect prey, the
giant damselflies orient to non-moving prey,
e.g. small web-building spiders (Fincke 1984,
19923, b, Rippell and Fincke 1989b). On sev-
eral occasions the authors have observed

Mecistogaster modesta, apparently feeding on
what may be small invertebrates sitting on
leaves in sunlit areas. Megal oprepus caerula-
tus was observed feeding on a small damselfly
(Argia sp.) on Barro Colorado Idland (BCl),
Panama (O.M. Fincke pers. comm.).

Whereas most odonates congregate at
breeding sites such as ponds or streams (c.f.
Corbet 1999), pseudostigmatids wander wide-
ly throughout the forest searching for water-
filled tree holes or tank bromeliads where
females lay their eggs (Calvert 1901-1908,
1911, 1923, Calvert and Calvert 1917, Fincke
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Fig. 1. Simplified distribution of the seasonal and non-seasonal tropical life zones in Costa Rica (modified from Valerio
1999), with the location of principal study sites of pseudostigmatid species, 1997-2000. D = Seasonal lowland (0-450 m
elevation) with tropical dry forest; S= Seasonal mid-elevation (450-1 200 m [in some places 0-1 200]) with tropical semi-
dry (deciduous) and tropical moist (evergreen) forests; N = Non-seasonal lowland (0-450 m elevation) and mid-elevation
(450-1 200 m) with tropical wet (lowland) and tropical moist (mid-elevation) forests, P = Mostly seasonal mid-elevation
(450-1 200 m), with tropical premontane moist forest; H = Seasonal and non-seasonal highlands (1 200-3 500 m elevation),
partly covered with oak forest; d = Division line between seasonal (Pacific side) and non-seasonal (Caribbean side) climate
zones. Study sites: B = Site 1, the northern border to BNP, near Rio Dantas; L = Site 2, LSBS; C = Site 3, the lower part of
CNP, near Rio Grande de Tércoles.

Fig. 2. Known localities of Megal oprepus caerulatus in Costa Rica (round, black dots). Life zones asin Fig. 1.
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1998). Water containers may form in rotting
burls, the crotch of branches, or in convolu-
tions of the trunk of a fallen tree (Fincke
1992b) aswell asin large bromeliads. Thelong
abdomens of the Psedostigmatidae have been
thought to be adaptations for egg-laying in tree
holes and tank bromeliads (Calvert 1911) or to
provide mechanical advantages for throwing
eggs into such holes as observed by Machado
and Martinez (1982). Although such habits
may have selected for long abdomens, this is
probably not the only explanation, because
males of several species (see below) haverela
tively longer abdomens than females. In one of
the species, Mecistogaster linearis, sexual
selection via male-male competition has prob-
ably contributed to the evolution of long
abdomens (Fincke 1984).

There are three genera of the giant dam-
selfly family, commonly referred to as “heli-
copter” damselflies in Costa Rica
Megaloprepus Rambur, 1842 (one species),
Mecistogaster Rambur, 1842 (three species)
and Pseudostigma Sélys, 1860 (one, possibly
two species). These six species are the only
representatives of the family in Central
America as awhole (Tsuda 1991).

The keys provided by Calvert (1901-
1908) tend to be difficult to obtain and with the
exception of the works of May (1979) and the
compilation by Forster (1999), no modern keys
are available to identify members of this fami-
ly in Costa Ricaor any other Central American
country. Because a lot of ecological work has
been done on some of the species, we feel that
anew, illustrated key for both field and labora-
tory use would be of value and hopefully also
generate further research on these damselflies.
Our am is also to use the available records as
a base for presenting the phenology and distri-
bution of the species in Costa Rica, focusing
on different life zones.

MATERIALSAND METHODS

This paper is based on the authors' obser-
vations and collections in Costa Rica in 1995

and between 1997-2000. Additional informa
tion was obtained by examining public and pri-
vate collections in Costa Rica. Records from
collections or field notes have also been sup-
plied from many colleagues around the world;
al in al some 270 records. This paper by no
means gives a complete account of all records
from Costa Rica, but we feel we have enough
records available to prepare a first generation
of distribution maps.

In this paper we adapted the life zones of
Valerio (1999), to present preferences of the
species (Figs. 2-4). The zones used are: D)
Seasonal lowland (0-450 m elevation) with
tropical dry forest; S) Seasonal low to mid-ele-
vation (450-1 200 m [in some areas 0-1 200])
with tropical semi-dry (deciduous) and tropical
moist (evergreen) forests; N) Non-seasonal
lowland (0-450 m elevation) and mid-eleva-
tion (450-1 200 m) with tropical wet (lowland)
and tropical moist (mid-elevation) forests; P)
Mostly seasonal mid-elevation (450-1 200 m),
with tropical premontane moist forest; and H)
Seasonal and non-seasona highlands (1 200
-3 500 m elevation), partly covered with oak
forest; Fig. 1, cf. Holdridge (1967).

We concentrated our own field-work on
three principal study sites. Two of these are in
zone N, the third in zone S. The first site
(Fig. 1: B) is located between 200-450 m ele-
vation on the northern border to Barbilla
National Park (BNP), near Rio Dantas
(10°00' N; 83°26' W), where we have data from
1994, athough mostly from January and
February each year. In this study area near Rio
Dantas, between 1986-1995, the maximum
and minimum temperatures oscillated between
18-35 °C (Edman and Hedstrém 1999, cf. also
DeVries 1987, Hedstrom 1991 and Vaerio
1999 for further information on the climate of
the Caribbean slope). The second site (Fig. 1:
L), La Selva Biological Station (LSBS;
10°26'N; 83°59'W), is also within awarm and
wet lowland landscape (35 m elevation at the
Station), with an average of 4 000 mm of rain-
fall that is spread evenly throughout the year
(McDade et al. 1994). LSBSisrelatively well-
known, with numerous pseudostigmatid
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Fig. 3. Known localities of Mecistogaster modesta (open squares) and M. ornata (round, black dots) in Costa Rica. Life
zones asin Fig. 1.

Fig. 4. Known localities of Mecistogaster linearis (round, black dots) and Pseudostigma aberrans (open squares) in Costa
Rica. Life zonesasin Fig. 1.
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records going back more than 30 years; the
mean annual temperature oscillates between
21-31 °C (LSBS, unpubl. data). The third site
is in the lower part of Carara National Park
(CNP; 09°46'N; 84°36’'W; Fig. 1: C), where
we have noted pseudostigmatids at different
times of the year starting in 1997. The mean
annual temperature at the site oscillates
between 25-30 °C (Carara Ranger Station,
unpubl.), and the landscape is protected from
the trade winds and their drying effect by a
high mountain chain to the north. Climatology
of the Pacific slope is described by Valerio
(1999), but cf. also DeVries (1987) and
Hedstrém (1991).

The life zone preferences of each species
(except the two Pseudostigma spp.) were test-
ed by asimple x2 -test (Zar 1999) where each
life zone where the species had been found was
given equal expected values.

The ink drawings in the key were pro-
duced using a stereo microscope fitted with a
line drawing mirror. To depict wings we sim-
ply used a high-resolution flatbed scanner on
the wing itself, resulting in a reproducible
black and white image. Distribution mapswere
drawn in the old fashioned way using Letraset
symbols before scanning. In the key and
species descriptions, systematics follows
Tsuda (1991). Wing vein terminology after
Carle (1982).

Size measurements were generated from
our own material plus museum materia in
Costa Rica and Sweden. Figs. from other
papers were used in case we had access to
fewer than five Costa Rican specimens. We
measured between 20 and 30 specimens except
in M. linearis (13), M. ornata (10), and the
two Pseudostigmas (only 3 each). In the latter
four species we included measurements from
literature where such were available.

In the Records section, information has
been reduced using abbreviations. Apart from
those defined in the text, alist of further abbre-
viations is found after the Species Diagnoses
section.
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Fig. 5. Phenology of Costa Rican pseudostigmatid species
by week (7-day period, the odd December 31 omitted)
numbering from 1 to 52. Black bars indicate flight season;
intervals of up to 20 days between findings are accepted as
continuous flight time. Life zones (D, S, N, P, H) defined
in Fig. 1. Megaloprepus caerulatus flies al year round in
zone N and P, but only the first half of the year in zone S.
Mecistogaster linearis flies year round in zone N, and M.
modesta flies year round in both N and P, only a few find-
ingsin S. Mecistogaster ornata is missing entirely from N,
but found year round in D, S and P. Pseudostigma aber-
rans is found too few times for any indication of flight
time preference.
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RESULTSAND DISCUSSION
Key to species

(1) Wings broad, with a dark, rectangular pseudostigma surrounded by an irregular, transparent
area (Fig. 6a, b). A broad, dark blue band, shimmering in metallic, covers the entire width of
the wing from around the branching of RP out to the clear area surrounding the pseudostigma.
In males, the transparent area proximal to the dark band is milky white; in females this milky
colour is present in the area at the wing tip; wing tips clear in males. Vein A, branched, result-
ing in numerous rows of cells between A, and posterior margin of wing. Male superior
appendages shorter than the inferior (Fig. 12a,b). ............. Megal oprepus caerulatus

- Wings narrower, pseudostigma and wing-coloration different than above. Vein A, not branched
with only one or two rows of cells between A, and posterior margin of wing (Figs. 7-11). Mae
superior appendages longer than the inferior (Figs. 13-16) . .......... ... .. ........ 2

(2) Only one row of cells between A, and posterior margin of wing (Figs. 7-9). Male abdominal
segment 10 as high as wide. Male superior appendages forcipate,
softly incurved (Figs. 13-14) ... ..ot Mecistogaster (3)

- Tworowsof cells between A, and posterior margin of wing, at least in middle section of wing
(Figs. 10-11). Male abdomina segment 10 higher than wide, elongated dorsally. Male superi-
or appendages strongly incurved (Figs. 15-16) . .................... Pseudostigmal (5)

(3) Wing tipswith yellow marking covering most of the pseudostigma (Fig. 9). In sexually mature
males the yellow markings turn gradually dark brown, at least ventrally. Male superior
appendages often lightly coloured except dark area dorsally close to thetip. ... .. M. ornata

- Wing tips transparent (most mature individuals) or milky white (most young individuals);
pseudostigma covering two rows of cellsin the fore wings and one row
inthehind wings (Figs. 7-8) .. ..ottt e e e e e 4

(4) Larger species; hind wing more than 50 mm in length. Young individuals of both sexes with
milky wing tips and white pseudostigmata; these turn red, brown, or black in mature individ-
uals (which have clear, sometimes smoky, wing tips; Fig. 7). Superior appendages in mae
(Fig. 133, b) black. Abdomen long; more than 80 mm (Fig. 18) .............. M. linearis

- Smaller species; hind wing less than 47 mm in length. Young individuals of both sexes have
milky wing tips and white pseudostigmata (Fig. 8c, d); these turn red brown in mature males
only (Fig. 8a, b); males with clear wingtips. Superior appendages in male (Fig. 14a, b) nor-
mally with light base and black tips. Abdomen shorter;
lessthan 75 mm (Fig. 19) ... .. i M. modesta

(5) Tips of male superior appendages bent downward; inferior appendages blunt but clearly dis-
tinguishable from the side (Fig. 16b). Female wing tips with yellow spot reaching to vein RP,
(Fig. 20D) .o P. aberrans

- Points of male superior appendages not bent downward; inferior appendages very small,
almost rudimentary (Fig. 17a, b). Female wing tips with yellow
spot not reachingveinRP, ........ .. ... .. o P. accedens

1  Only P aberransisfound in CR; P. accedensisfound in S. Mexico to Guatemala and Honduras; rarely reported from
Panama (May 1979, Tsuda 1991, Paulson 1997).
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Species Diagnoses

All species have the same basic colour
pattern with a dark ground colour and light
markings forming a shoulder line and side-
lines on the pterothorax. Important characters
are wing markings and shape of male
appendages. Distribution in Costa Rica is
given in Figs. 1-4, where as the different life
zones in the country are explained in Fig. 1.

Megal oprepus caerulatus (Drury, 1782)
(Figs. 2, 6a, b, 123, b, 17)

Morphology: Total size large (Fig. 17).
Body colour dark brown to black with yellow-
ish markings. Wings wide with black or dark
brown venation. Dark pseudostigma of 8-12
cells covering two rows (Fig. 6a, b), similar in
fore- and hind wing, always surrounded by a
transparent section. Proximal to this, a dark
marking, reflecting light in blue, green and
violet, stretches across the wing, ending near
the branching of RP. In males a milky tinge is
present on the inner section of the wing; in
females this applies to the area around the
pseudostigma. Male appendages dark, short
and pointed (Fig. 12a, b), the inferior pair
incurved; longer than the superior. Abdominal
length in male (in mm): 72-104; female 66-84;
hind wing in male 61-87; female 54-70.

Phenology and life zone preferences:
Megaloprepus caerulatus occurs in primary
mature wet and moist forests from southern
Mexico-Belize to Balivia, including Venezuela
and Guyana (Calvert 1901-1908, Calvert and
Calvert 1917, Tsuda 1991).

In Costa Rica, the species inhabits ever-
green forest in zones S, N and P, up to 1500 m
elevation (Table 1; Fig. 2). Most of the collec-
tion records and observations come from the
Caribbean lowlands (N; Fig. 5). We observed
the speciesin the primary forest of BNPand its
surroundings, between 200 and 400 m eleva-
tion. Apart from the Osa Peninsula in the
south, the species is notably absent from
coastal areas and seemsto follow the mountain
range from south east to north west (Fig. 2).

Because M. caerulatus seems to avoid
large, man-made clearings, it may be particu-
larly vulnerable to habitat fragmentation
(Fincke 1998). With the strong advancing
deforestation, the number of populations in
Costa Rica should continually diminish. The
species is conspicuous and thus easily detect-
ed. The number of both new and old observa
tions indicate that the speciesis still moderate-
ly common in certain primary rain forest areas.

Adult M. caerulatus have been found
around the year in zones N and P, but only
from January to July in zone S (Fig. 5). Thusit
seems as if M. caerulatus is on wing mostly
during the dry season in zone S, an interesting
adaptation to a seasonal habitat. Megal oprepus
caerulatus significantly prefers zones N and P
tozone S (x2 = 10.2, p < 0.01; Table 1).

Extensive ecological work has been done
on this species on BCI by Fincke (e.g. 1984,
1992h, 1994, 1997, 1999) and co-workers, in
particular on sexual selection and competitive
exclusion.

Records: 1 m, 30 VI 1963, Rincon de
Osa, Puntarenas P, ST; 1 m, 1 f, 4 VIII 1964,
4 km S Pandora, Limén P, TH; 1 m, 1f, 26 VI

TABLE 1

Chi-square and p-values for restrictions in distribution of species in different life zones of Costa Rica. Zone(s)

where species most frequently have been encountered, as well as occurrence in life zones are given. Pseudostigma
aberrans have been found too few times for statistics

Species X2

Megal oprepus caerulatus 10.2
Mecistogaster linearis 6.23
M. modesta 24.4
M. ornata 35.17

Pseudostigma aberrans -

p Preferred zone(s) Range
<0.01 N, P SN, P
<0.02 N SN, P
<0.001 N, (P S N, P
<0.001 S, (P D,S PH
- - S N
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Figs. 6-8. Wing-tips and pseudostigmata of: 6) Megaloprepus caerulatus, @) male, b) femae; 7) Mecistogaster linearis,
male, a) fore wing (above), b) hind wing (below); 8) M. modesta, a) mature male, fore wing, b) mature male, hind wing, c)
immature male, d) female; Scale bar 1 cm, except 8aand b: 1 mm.
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1965, Roxana, Limén P, NO; 1 m, 14 VI 1965,
Turriaba, Cartago P, NA; 1 m, 1f, 18 IX 1966,
LSBS (60 m), 1 km S Puerto Vigjo, Heredia P,
MP; 1 m, 19 I1X 1966, LSBS, Heredia P, MP;
1m, 1f, 201X 1966, LSBS, Heredia P MP,
1 m, 211X 1966, LSBS, HerediaP, MP; 1 m, 22
IX 1966, LSBS, HerediaP, MP; 1 m, 1f, 231X
1966, LSBS, Heredia P, MP; 1 f, 2 X1 19686,
Bosque Florencia (600 m), stream, 5 km SE Tu-
rrialba, Cartago P, MP; 1 m, 18 111 1967, Rincén
de Osa, Puntarenas P, DP; 1 m, 1f, 91V 1967,
LSBS, HerediaP, MP; 1 m, 12 1V 1967, LSBS,
HerediaP, MP; 1 m, 19 IV 1967, 6.5 km S San
Vito (1 200 m), Puntarenas P, BE; 1 m, 26 IV
1967, streams + forest, 6.5 km S San Vito
(1 200 m), Puntarenas P, MP; 2 m, 14 V 1967,
streams + waterfalls, 16 km N Vacablanca
(850 m), AlgjuelaP, MP; 1 m, 1f, 24 V1 1967,
streams + waterfalls, 16 km N Vacablanca
(850 m), Alguela P MP;, 1 m, 1 VII 1967,
LSBS, HerediaP, MP; 3 m, 2 VII 1967, LSBS,
HerediaP, MP; 1 m, 12 VIl 1967, LSBS, Here-
diaP, MP; 1f, 13 VIII 1967, LSBS, Heredia P,
MP; 1 m, 14 VIII 1967, LSBS, Heredia P, MP;
1f, 14 11 1968, Rincon de Osa vic, Puntarenas
P,BE; 1 m, 1f, 1211l 1969, Rincén de Osa, Pla-
ya Blanca Road, Puntarenas P, DP; 1 f, 9 Il
1970, Rincén de Osavic, Puntarenas P, DP; 11,
20 V11 1970, Monteverde (1 420 m), Puntarenas
P, BU; 1 m, 21 VI 1972, forest trail, Montever-
de, Puntarenas P, SL; 1 m, 2 VI 1978, Cataratas
de San Ramon, Algjuela P, CC; Severa indivi-
duals, 13111 1980, Corcovado NP, Puntarenas P,
DN; 1m, 1f, 301 1982, Chachagua, San Car-
los, Alguela P MA; 1 m, 3 VI 1982, Chacha
gua, San Carlos, Alguela B, MA; 1 m, 3 VII
1982, Chachagua, San Carlos, Alguela P, OM;
1m, 1VI 1984, Reservade San Ramon, Algjue-
laP, AN; Severa individuals, 10-11 VI 1986, 9
km SW Pandora, Limén P, DN; 1 m, 29 Il
1987, LSBS, HerediaP, BL; 1 m, 31 X 1987, Pi-
zote, DosRios, AlgjuelaP, GL; 1 m, 2 XI1 1987,
Hacienda Santa Maria (840 m), Rincon de la
Vigja NP, Guanacaste P, GL; 1 m, 4 IX 1988,
Chilamate, W of Puerto Vigo, Heredia P, EL;
1m,1f, 28 XI 1988, LSBS, HerediaP, ES; 1,
8 XII 1988, El Rodeo Forest Preserve, Colon,
San José P, ES; 1f, 811989, Colén, San José P,

CH; 1f, 16111 1989, Fitillo BS (450 m), Guana-
caste NP, Guanacaste P, VA; 1 f, 30 XI 1989,
San Vito, Coto Brus, Puntarenas P, R. MG; 1 m,
91X 1990, near Rio Cerere, Hitoy Cerere BR,
Limén B, ZU; 1 m, 19 IX 1990, Magsasay BS,
Braulio Carrillo NP, Heredia P, ZU; 1 specimen,
111 1991, Fitillo BS, Guanacaste B, JO; 1 m, 11,
23 VII 1991, Maritza BS (collected while copu-
lating 2 m above the water of small creek), San-
taRosaNP, Guanacaste P, RA; 1 m, 17 I11 1993,
Upaa, Rio Aguas Verdes, AlguelaP, RA; Seve-
ra individuals, 24-28 111 1995, 10 km SW Hor-
quetas, Heredia P, DN; 1 m, 14 IV 1995, near
Rio Dantas, BNP, Limén P, HE; 1 m, 3V 1995,
Jardin Botanico Wilson, Coto Brus, Puntarenas
P, RA; 1 m, 18 V 1995, Coto Brus, Puntarenas
P, CH; 1 m, 12 VIl 1995, LasAlturas de Cotén,
San Vito, Coto Brus, Puntarenas P, CN; 2 m, 21
VIII 1995, LSBS, Heredia B, CA; 1 f, 21-28
V11 1996, near Rio Dantas, BNP, Limén P, GP;
1f,1-9 X 1996, Guanacaste NP, trail between
MaritzaBS and Cacao Field Station (600-900 m
elevation) , Guanacaste P, VK; 1f, 2-8 1X 1996,
Guanacaste NP, Maritza BS, Casafran trail
(600-1 000 m elevation), Guanacaste P, GP,
1m, 281 1997, near Rio Dantas, BNP, Limén P,
HE; 9m, 4f, 261 -211 1998 (11.20 am, 1 pair
in tandem), near Rio Dantas, BNP, Limén P,
HG; 9m, 1f, 10-22 | 1999, LSBS, Heredia P,
sighting. SO; 3 m, | 1999, LSBS, Heredia P,
sighting. SO; 1 m, 1 emerging tenera, 24 |
1999, Corcovado NP (on the trail from San Pe-
drillo to La Llorona), Puntarenas P, sighting.
SO; 15 m, 3 f, 16 Il 2000, LSBS, Heredia P,
sighting. SO; 1 f, 23 1V 2000, near Rio Dantas,
BNP, Limén P, HE; 2 m, 23 V 2000, near Rio
Dantas, BNP, Limén B, HE; 1 m, 3 VI 2000,
near Rio Dantas, BNP, Limén P, HG; 3m, 4 VI
2000, near Rio Dantas, BNP, Limén P, HG; 1 m,
5V1 2000, near Rio Dantas, BNP, Limén P, HG;
1 m, 8 VI 2000, near Rio Dantas, BNP, Limén
P, HG.

Mecistogaster linearis (Fabricius, 1776)
(Figs. 4,7,13a, b, 18)

Morphology: Total size large, but narrow
wings make the species less massive than M.
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Figs. 9-11. Wing-tips and pseudostigmata of: 9) M. ornata, male; 10) Pseudostigma aberrans, @) male, b) femae; 11) P.
accedens, male. Scale bar 1 cm.
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caerulatus (Fig. 19). Body colour very dark
brown; light markings often a whitish brown.
Wings with dark venation; clear with a small
brown pseudostigma covering 8-12 cells in
two rows in the fore wing; a single row in the
hind wing (Fig. 7a, b). Male superior
appendages long and forcipate, mostly dark
with lighter areas (Fig. 13a, b); inferior
appendages small and blunt. Abdominal length
in male (in mm): 105-117; female 81-96; hind
wing in male 52-59; female 52-60.

Phenology and life zone preferences:
Mecistogaster linearis is primarily a South
American species, distributed from Argentina
and Brazil up to Venezuela, Peru and Ecuador
(Tsuda 1991). The species inhabits primary
and secondary forests in Costa Rica and
Panama, and prefers to forage in semi-shaded
areas (Fincke 1984, 1992a).

In Costa Rica, M. linearis has been found
almost al year round, but only some 15 speci-
mens are known to us, all found on atotal of six
localities (Fig. 4). All findings are situated in the
lowlands north east of the mountainsin zones N
and S; rarely in P; the northernmost finding at
Pitillo Biologica Station, Guanacaste Province,
relatively close to the Nicaraguan border (Fig.
4). The species is notably uncommon in Costa
Rica preferring zone N to S and P (X2 = 6.23,
p <0,02; Table 1; Fig. 5).

Records: 1 m, near Rio Reventazén (50 m
asl), Limén B, UN; 1 m, 21 Il 1976, 5 km W
Portete, Limoén, Limén P, DP; 1 m, 10 1V 1976,
LSBS, 2.5 km S Puerto Vigjo, Heredia P, MP;
1m, 141V 1976, LSBS, HerediaP, MP; 11, 14
VIII 1976, LSBS, Heredia P, MP; 1 m, 1979,
LSBS, Heredia P, ES; 1 f, 12 V 1988, La
Garroba, Guatuso, AlgjuelaP, GS; 1f, 1 m, 28
X1 1988, LSBS, Heredia P, ES; 1 m, 1-16 Il
1989, Pitillo BS (450 m), Guanacaste NP,
Guanacaste P, VA; 1 m, 6 X 1991, Hitoy
Cerere BR, Limon P, CA; 1 m, 9 X 1991,
Hitoy Cerere BR, Limén P, CA; 1 m, |1 1999,
near Rio Dantas, BNP, Limén P, HE; 1 m, 28
XIl 1999, near Rio Dantas, BNP, Limo6n P,
HE; severa m, f, 7-18 |1 2000, LSBS, Heredia
P, sighting, SO.

Mecistogaster modesta Selys, 1860
(Figs. 3,8a, b, c, d, 143, b, 19)

Morphology: The smallest species of
Pseudostigmatidae of the area (Fig. 19). Dark
in colour, often pure black; light areas beige,
sometimes yellow. Wings clear with a small
pseudostigma covering two rows in the fore
wing; asinglerow inthe hind wing (Fig. 8a-d).
Pseudostigma white in young males and
females, turning red or brown in mature males.
A milky tinge present at the wing-tips of young
individuals. Male superior appendages evenly
forcipate with the tips bent just slightly down-
ward, dark in colour. Inferior appendages
short, dightly pointed, clearly visible when
viewed lateraly (Fig. 14a, b). Abdominal
length in male (in mm): 63-70; female 58-71,
hind wing in male 41-43; female 39-46.

Phenology and life zone preferences:
Mecistogaster modesta inhabits wet and moist
primary forests from Mexico-Belize to
Colombiaand Venezuela (Tsuda 1991, Paulson
1997). Most of the Costa Rican records of M.
modesta are from November to May, with peak
observations in January and March, the less
rainy months of the year on the Caribbean
slope. The species have been found all year
round in zones N and Pwith only afew records
in zone S during March and April (Fig. 5). The
species exhibits a significant preference to zone
N (to some extent also P) (x? = 24.4, p < 0.001;
Table 1). Given that the species is rather small,
yet quite common in collections, its status in
Costa Rica is probably “locally common”. The
known distribution is shown in Fig. 3.

Mecistogaster modesta was first recorded
from CostaRicaby Cavert (1911), who suggest-
ed that the speciesovipositsin tank bromeliads or
water-filled tree-holes. Fincke (1998) commonly
found M. modesta larvee in bromeliads, but
observed none in any of the tree-holes, husks or
pam fronds sampled, corroborating Calvert's
(1911) conclusion that this speciesisabromeliad
specialist. Seven of 20 bromeliad leaf axils sam-
pled in LSBS harboured a M. modesta larva, two
of these were final ingtars, both over 17 mm in
total length (Fincke 1998).
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Figures 12-16. Male appendages; a) dorsally and b) laterally. 12) Megal oprepus caerulatus; 13) Mecistogaster linearis; 14)
M. modesta; 15) Pseudostigma aberrans; 16) P. accedens. Scale bar 2 mm.
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Records: 1 m, 24-28 Il year not known,
SW Horquetas (600 m), Heredia P, DN; 2 m,
24-28 111 year not known, Guanacaste NP,
Guanacaste P, DN; 1 m, 19 IX 1966, LSBS,
2.5 km S Puerto Vigjo, Heredia P, MP; 1 f, 21
IX 1966, LSBS, Heredia P, MP; 1 f, 22 IX
1966, LSBS, Heredia P, MP; 1 m, 1 f, 9 IV
1967, LSBS, Heredia P, MP; 1 f, 10 IV 1967,
LSBS, HerediaP, MP; 1 m, 1 f, 12 IV 1967,
LSBS, HerediaP, MP; 1 m, 131V 1967, LSBS,
Heredia B MP; 1 m, 14 V 1967, streams +
waterfalls 16 km N Vacablanca (850 m),
Alguela P MP; 1 m, 12 VIII 1967, LSBS,
HerediaP, MP; 1 m, 1f, 13 VIII 1967, LSBS,
Heredia P, MP; 1 m, 14 VIII 1967, LSBS,
Heredia P, MP; 1 m, 15 Il 1968, 4 km SW
Siquirres, Limon P, BE; 2 m, 25 |l 1969,
LSBS, Heredia P, DP; 1 f, 21 1l 1975, Finca
Las Cruces, 6.5 km S San Vito de Java,
Puntarenas P, DP; 2 m, 1 f, 28 111 1987, LSBS,
Heredia P, BL; 3 m, 29 Ill 1987, LSBS,
Heredia P BL; 1 m, 1 f, 22 Il 1988, LSBS,
Heredia P, ES; 1 f, 30 111 1988, Upala, Alguela
P, GS; 1 m, 181V 1988, dope of Volcan Tenoario,
AlgudaP GS; 1f, 6V 1988, Colonia Libertad
(attracted to light at night), Upala, Algjuela P,
GL;2m, 1f, VIl 1988, Ritillo BS (700 m), 9 km
S Santa Cecilia, Guanacaste NP, Guanacaste P,
GNP; 1 f, 27 X1 1988, 10 km SW Horquetas
(600 m), Puerto Vigjo, HerediaP, DN; 1f, 17V
1989, Finca Plastico, Horquetas, Heredia P, CE;
1 m, XII 1990, Hitoy Cerere Field Station, Rio
Sereno (200), Hitoy Cerere BR, Limon B, CA; 1
f, 211 1990, near Rio Dantas, BNP, Limén P, EH;
1f, 31111 1990, near Rio Dantas, BNP, Limoén P,
HN; 1 f, 1 IV 1990, near Rio Dantas, BNP,
Limon B, HN; 1 m, Il 1991, Magsasay BS,
Braulio Carrillo NP, Heredia P, FE; 1 f, 13 Ill
1991, Magsasay BS, Braulio Carrillo NP,
Heredia P, FE; 1 f, 7-26 | 1992, Hitoy Cerere
Field Station, Rio Sereno, Hitoy Cerere BR,
Limoén P, CA; 11, 2-9111 1992, Ritillo BS (700),
9 km S Santa Cecilia, Guanacaste NP,
Guanacaste B MO; 1 m, 31 Il — 15 1V 1992,
Pitillo BS, 9 km S Santa Cecilia, Guanacaste NP,
Guanacaste P, MO; 1 m, 2f, 25-29 111 1995, Rara
Avis, Horquetas de Sarapiqui, Heredia P, RA;
severd individuas, 24-28 V 1995, 10 km SW

Horquetas, Puerto Vigjo, Heredia P, DN; 3 indi-
viduals, 27| 1998, near Rio Dantas, BNP, Limon
P, sighting, HG; 1 m, 81 1999, LSBS, HerediaP,
sighting. SO; 1 specimen, 22 | 1999, near La
Virgen, Sarapiqui, Heredia P, sighting. SO; 1 m,
2f, 261 1999, near Rio Dantas, BNP, Limén P,
HE; 3m, Il 1999, near Rio Dantas, BNP, Limon
P, HE; 1 m, | 2000. LSBS, Heredia P, sighting.
SO; 3m, 1f, 10 | 2000, near Rio Dantas, BNP,
Limén P, HE; 4 individuals, 10 1 2000 (09.05
am., sunny), near Rio Dantas, BNP, Limén P,
sighting. HE; 1 f, 19 Il 2000, near Rio Dantas,
BNP, Limon P, HE; 1 f, 23 V 2000, near Rio
Dantas, BNP, Limén B, HE; 1 specimen, 5 VI
2000, near Rio Dantas, BNP, Limén B, HG.

Mecistogaster ornata Rambur, 1842
(Figs. 3,9, 20)

Morphology: Total body size medium
(Fig. 20). Colour brown or black with light
markings often in a creamy hue. Wing veins
brownish; paler towards wing-tips. Entire
wing-tip yellowish; in femal es sometimes with
a diffuse proxima darker area (Fig. 9); in
mal es the membrane becomes darker ventrally
when the specimens end reproductive diapause
in the beginning of wet season (Fincke, 1984,
19923, b, Westfall and May 1996). On the
Pacific slope in Costa Rica, this is normally
end of April-May. Such individuals may have
brown wing tips ventrally, although a mae
from San Mateo, Alajuela Province, collected
in October 1982 had dark brown wing tips also
on the dorsal side. Male superior appendages
evenly forcipate with the tips bent just slightly
downward; light brown with darker tips. Inferior
appendages short and rounded, almost not visi-
ble when viewed lateraly; light or dark brown.
Abdomina length in mae (in mm): 67-88;
female 62-86; hind wing in male 44-57; female
44-61. Measurements from specimens from
southern Mexico (Westfall and May 1996) and
Costa Rica.

Phenology and life zone preferences:
Mecistogaster ornata especially inhabits tropi-
cal dry forest and tropical semi-dry forests, but
to some extent humid lowland forests in
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Trinidad, southern Mexico, Central and South
Americadown to Argentina (Beatty and Beatty
1963, Fincke 1984, Tsuda 1991). It is appar-
ently absent from Ecuador (Tsuda 1991) but
has stable populations on BCI (Fincke 1988).
The species occursin four zonesin CostaRica,
from D via S (the preferred zone; x? = 35.17,
p < 0.001; Table 1) and Pto an occasional find-
inginH (Fig. 5). Itismissing entirely from the
non-seasona zone N. Thefindings are al locat-
ed on the Pacific side of Costa Rica (Fig. 3),
excluding the Nicoya Peninsula. Apparently
adults can be found all year around in zones D,
S and P (Fig. 5), the life cycle of the species
thus well adapted to the wet and dry seasonsin
S. Most of the records are from October to
February at the end of the wet season and first
half of the dry season. We have observed M.
ornata flying along human trails, stream corri-
dors, and in sunny gaps left by tree-fals at
study site 3 (Fig. 1: C; November 1997,
January-February, December 1999 and
January-March, May 2000). The species is
easy to detect and is present in many collec-
tions, its status therefore locally common in
Costa Rica, though only on the Pacific side
(Fig. 3).

Onthe Pecific lope of Volcan Orosi (550 m
elevation), in north-western Costa Rica, De la
Rosa and Ramirez (1995) found larvae of M.
ornata living in water-filled tree-holes in a
forested transitional zone between semi-decid-
uous dry forest of low €elevations and the most-
ly evergreen volcano slopes. In thisarea De la
Rosa and Ramirez (1995) found “rain forest
conditions’, but with a prolonged 3 to 4 month
nearly rainless dry season. Also on BCI,
Fincke (1984) and Leigh and Wright (1990)
found that M. ornata laid their eggs in water-
filled tree-holes, in a manner similar to
Megal oprepus, and that adults were seasonally
abundant, emerging from November to
January, during the late wet season and early
dry season. Adults remained dispersed, forag-
ing throughout the dry season. During thistime
of year males and females had identical yel-
low-tipped wings and did not react to each
other when they met (Ruppell and Fincke

1989a). However in April and May, during the
|ate dry season and early wet season, the ven-
tral surface of a mal€e's fore wings began to
darken, gradually turning black. When the
male perched, only the black tips showed.
Because the dorsal surface remained yellow,
the sexes still appeared similar in flight
(Rippell and Fincke 1989a). In Costa Ricawe
have observed males with darkened wing tips
in May at locality 3; see, however, the
Morphology section. Roosting aggregations of
M. ornata have been observed in Mexico
(Beatty and Beatty 1963). Small groups of M.
ornata clinged to thin vines and twiggy branch-
es which resembled the abdomen of M. ornata
in form and size. The roosting individuals of M.
ornata hung on these twigs with al of the wings
folded tightly together and held against the
abdomen. On several occasions individuals of
M. ornata were found hanging from the
abdomen of another (Beatty and Beatty 1963).
Records: 1f, 28 IX 1966, stream, 13 km
WNW Esparta (60 m), Puntarenas P, MP; 1 m,
25 X 1966, Hacienda Taboga (30m),
Guanacaste P, PS; 1 f, 26 X 1966, Hacienda
Taboga, Guanacaste P, SE; 2 m, 17 XI 1966,
Hacienda Taboga, Guanacaste P, MP; 1f, 211
1967, 4 km SW Rincédn de Osa, Puntarenas P,
OT; 1 f, 10 Il 1967, Hacienda Taboga,
Guanacaste P, KI; 1 m, 11 Il 1967, Rincén de
Osa vic, Puntarenas P, MP; 1 m, 1 f, 15 |1l
1967, Rincon de Osa vic, Puntarenas P, DP;
1m, 2f, 29111 1967, Brossimum site, Hacienda
Taboga, Guanacaste P, MP; 3 f, 19 IV 1967,
Brosimum site, Hacienda Taboga, Guanacaste
P, MP; 2f, 3V 1967, Hacienda Taboga (30 m),
Guanacaste B, DP; 1 m, 5 VI 1967, stream,
23 km WNW Esparta, Puntarenas P, DP; 1 f,
13 VII 1967, Hacienda Taboga, Guanacaste P,
DP; 1 m, 5 Ill 1968, Road to Pacific 15 km
from Rincon de Osa, Puntarenas P, BE; 2 f, 22
| 1969, Camino de Altura, Rincdn de Osa,
Puntarenas P, BE; 1 m, 151 1972, Forest edge at
Monteverde (1 390 m), Puntarenas P, BU; 1 f, 7
111 1978, Llorona, Corcovado NP, Puntarenas
P, BI; 1f, 27 Xl 1978, Esparza, Puntarenas P,
FG; 1f, 161 1980, Hatillo, San José P, SI; 1 m,
311 1980, Santiago de Puriscal, San José P, HI;
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1f, 20 XI 1980, TabarciaMora, San José P,
AR; 1m, 1f, 1111 1982, Manuel Antonio NP,
Puntarenas P, ES; 1 m, 25 |l 1982, Manuel
Antonio NP, Puntarenas P, ES; 1 f, 31V 1982,
Corcovado NP, Puntarenas P, ES; 1 m, X 1982,
San Mateo, Algjuela B, AG; 1 m, 15 X 1982,
Colén, San Jos£ P, AR; 1 m, 25 November 1984,
Colén, San Jos¢ P, AR; 1 m, 18 VIII 1986, Las
Juntas de Abangares, Guanacaste P, QU; 1f, 1
X1l 1987, Rincdn de la Viga NP (840 m),
Guanacaste P, GL; 1 f, | 1989, Corcovado NP,
Puntarenas P, DU; 1 m, 8 | 1989, Colén, San
José P, CH; 2 f, 24 11 1989, El Rodeo Forest
Preserve, near Colon, San José P, ES; 1 indi-
vidual, 17-18 V11 1990, 1 km NW Gaolfito BR,
Puntarenas P, DN; 1 m, 26 VIII 1990, Maritza
BS (600 m elevation), Quebrada Tempisquito,
Guanacaste NP, Guanacaste P, OB; 1 m, XIlI
1990, Playa Naranjo, Santa Rosa NP,
Guanacaste P, AZ; 1 m, | 1991, Tacares de
Grecia, ReservaLos Chorros, AlgjuelaP, HS; 2
individuals, 111 1991, Rincén de la Viga,
Guanacaste P, JO; 1 f, 8 X 1991, Maritza BS,
Santa Rosa NP, Guanacaste P, SW; 1 m, 2-19
11 1992, Pitilla BS (700 m), 9 km S Santa
Cecilia, Guanacaste NP, Guanacaste P, RI; 1f,
16 V 1992, Atenas, Alguela P, CC; 1 m, 18
VIII 1995, near River Téarcoles, CNP, CN; 3
individuals, 7 XI 1997, near River Tarcoles,
CNP, Puntarenas P, HE; 3 m, 24 | 1999,
Corcovado NP (on the trail from San Pedrillo
to LaLlorona), Puntarenas P, sighting. SO; 2f,
26 1 1999, Sirena, Corcovado NP, Puntarenas
P, sighting. SO; 1 f, 29 XI 1999, near River
Tarcoles, CNP, Puntarenas P, HE; 2 individu-
as, 27 | 2000, near River Tarcoles, CNP,
Puntarenas P, HE; 1 individual, 10 1l 2000,
near River Tarcoles, CNP, Puntarenas P, HE; 2
f, 3 unidentified specimen, 8 V 2000 (11:00
am.; cloudy day), near River Tarcoles, CNP,
Puntarenas P, HE; 1 m, 15V 2000 (11:55 am.;
overcast, drizzle, suspended from branch),
near Rio Tarcoles, CNP, Puntarenas P, HE; 1 f,
26 V 2000, near Rio Téarcoles, CNP,
Puntarenas P, HE; 1 f, 26 V 2000, near Rio
Tarcoles, CNP, Puntarenas P, HE; 1 f, 21 VI
2000, El Rodeo Forest Preserve, Coldn, San
José P, PO.

Pseudostigma aberrans Sélys, 1860
(Figs. 4, 10a, b, 153, b, 214, b)

Morphology: Total body size large,
females sometimes medium (Fig. 22). Colour
black, sometimes with a greenish tinge; light
markings normally with a greenish colour in
life (Westfall and May 1996). Wings with dark
venation; lighter towards the tip. Male with a
pseudostigma of 15-20 cells covering two rows
(Fig. 10q) often dark, but young males probably
have yellowish pseudostigmata; female with
entire wing tip pale yellow; somewhat dark
brown coloration proximally (Fig. 10b); some-
times inner portion of wings smoky. Abdomen
in males with segment 10 expanded dorsoven-
trally (Fig. 158). Male appendages yellowish
with darker colour on points and ridges; supe-
rior appendages strongly forcipate, bent
sharply inwards with tips pointing slightly
downwards (Fig. 15a). Inferior appendages
short and blunt, somewhat triangular seen lat-
erally (Fig. 15b). Abdominal length in male (in
mm): 114-130; female 85-110; hind wing in
male 62-73; female 57-74.

Phenology and life zone preferences:
Pseudostigma aberransis found from southern
Mexico to Panama (Tsuda 1991, Paulson
1997). Asfar aswe know P. aberrans has been
seen in Costa Rica only in four occasions (see
Records). P. aberrans should therefore be con-
sidered arare speciesin Costa Rica (Fig. 4).

The phenology and preferences of the
genus Pseudostigma is poorly known (Westfall
and May 1996). The Costa Rican findings
were made at localities 1, 2 and 3 (Figs. 1: B,
L, C; and 4), that isin zones Sand N (Fig. 5).
The known adult specimens appeared in April,
June and July.

In Mexico, P. aberrans was found in low-
land moist forest (Westfall and May 1996).
May (1979) and Fincke (1998) considered the
species as an extremely rare at LSBS, and she
suspected that the low abundance of the
species at both LSBS and BCI, reflects some
geographical range limitation, because P. aber-
rans as well as P. accedens (see below) are
locally common in southern Mexico.
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Figures 17-19. Line drawings of species in the same scale; @) male and b) femae. 17) Megaloprepus caerulatus; 18)

Mecistogaster linearis; 19) M. modesta. Natural size.

Records: 1 f, 20 VII 1988, LSBS, Puerto
Vigo, Heredia P, ES; 1 f, 5VI — 13 VIl 1991,
LSBS, Heredia B, sighting. FI; 1 m, 11 VII
1991, near River Tércoles, CNP, Algjuela P,
ES; 1f, 11 1V 2000 (10.30 a.m.; sunny day),
near Rio Dantas, BNP, Limén P, RM.

Pseudostigma accedens Sélys, 1860
(Figs 11, 163, b, 22)

Morphology: Total body size as in the
previous species (Fig. 23). The colour is
brown; light areas yellowish or white. Legs
dark with a yellow longitudinal stripe. Wings
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20

Figures 20-22. Line drawings of speciesin the same scale; 20) Mecistogaster ornata, female; 21a) Pseudostigma aberrans,

male, b) female; 22) P. accedens, male. Natural size.

clear with dark venation; light towards the
apex (Fig. 11; male). Male pseudostigmata as
in P. aberrans. Female wing tips with a small-
er yellow field than in P. aberrans. Abdomen
in males with segment 10 expanded dorsoven-
trally (Fig. 16a). Male superior appendages
sharply pointed and incurved asin the previous
species. Inferior appendages small, almost not

visible from the side (Fig. 16b). Abdominal
length in male (in mm): 108-119; female 95-
105; hind wing in male 62-68; female 60-67.

Phenology and life zone preferences: This
species occurs from southern Mexico to Panama
(Tsuda 1991, Paulson 1997), but so far there are
no documented observations from Costa Rica,
neither from Nicaragua or El Salvador.
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Ramirez et al. (2000) report the species
from Costa Rica; however, no details are
given. Since Costa Rica and neighbouring
countries are well within the known geograph-
ic range of this species, a search for it, particu-
larly in areas not yet well investigated, may be
rewarding.

Nick Donnelly (pers. comm.) observed P.
accedens in Guatemala and Honduras flying in
two different habitats; over a temporary pond
and in a somewhat open forest about 50 m.
from a stream. Thus, P. accedens seems to
accept a variety of habitats although at present
it can not be defined to any particular zone.

Abreviations:

BR = Biological Reserve; BS = Biologi-
cal Station; NA = National Park; P = Provin-
ce; m = male/males; f = female/females. Co-
llectors/observers: AG = Aguilar R.; AN =
Angulo R. M.; AO = Alvarado S.; AR = Al-
varado J.; AZ = Alcazar E.; BE = Benson W.
W.; Bl = Bierzychudek P; BK = Buskirk W.;
BL = Belle J.; BU = Buskirk R.; CA = Carba-
llo G.; CC = Castillo Carvajal W.; CH = Cha-
con 1.; CN = Cannings R. A.; DN = Donnelly
T.”N.”; DP = Paulson D. R.; DU = Duckett
C. N.; EH = Esquivel C. & Herman T.; EL =
Eliazar P.; ES = Esquivel C.; FE = Fernandez
E.A.; FG = Figueroa F.; FI = Fincke O. M.;
GL = Gonzéles L., Soto J. & LezamaH.; GN
= GNP Biodiversity Survey; GP = Gustafs-
son, Pape & Viklund; GS = Gonzdles L.
& Soto J.; HE = Hedstrém |.; HG = Hedstrom
I. & Sahlén G.; HI = Hidalgo J.; HN = Her-
man T.; HS = Hammer Salazar A.; JO = Jo-
hansson F.; KI = Kiff L.; ; MA = Marin F;
MG = Marvin R. & Gerardo M.; MO = Mo-
ragaC.; MP=Paulson D. R. & M. L.; NA =
Naumann M.; NO = Noonan G. R.; OB =
Obando Arquedas, N.; OM = Orozco E.,
Martin F. & OchoaR.; OT = OTS course; PO
= Mario Pozla; PS = Paulson D. R. & Seifert
R. P; QU = Quesada D.; RA = Ramirez A.;
Rl = Rios P.; RM = Rojas-Mendenhall A.; SE
= Seifert R. P; Sl = SilvaM.; SL = Stiles E.

W.; SO = SaintOurs F.; ST = Starrett A.; SW
= Sweeney B.; TH = Thompson F. G.; VA =
Vargas R.; VK = Viklund, B.; UN = Unk-
nown; ZU = Zumbado M. A.
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RESUMEN

Se presenta una clave de las especies de
Pseudostigmatidae de Costa Rica. Esta familia esta repre-
sentada en este pais por tres géneros con las siguientes
especies. Megal oprepus caerulatus, Mecistogaster linearis,
M. modesta, M. ornata y Pseudostigma aberrans. Se
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incluye también a Pseudostigma accedens, como probable
en estadrea. Se presenta un resumen breve delamorfologia,
fenologia y preferencia de zona de vida de cada especie,
incluyendo mapas de distribucién basados en mas de 270
registros. Esto no incluye todos |os g emplares conocidos en
Costa Rica pero proporciona una buena perspectiva de la
distribucion y estatus de cada especie. Se encontré que M.
caerulatus volaba en bosgue tropical seco solamente
durante la primera mitad del afio, pero durante todo € afio
en bosque tropical himedo premontano, en bosque tropical
himedo y en bosque tropical muy himedo, sin estacion
seca. Mecistogaster linearis volaba todo € afio en bosque
tropical himedo y en bosgue tropical muy hiimedo, ambos
sin estacion seca. Mecistogaster modesta también volaba
durante todo €l afio en bosque tropical muy himedo y en
bosque tropical himedo, sin estacién seca, como también en
bosque tropical hiimedo premontano, pero hubieron pocas
observaciones de esta especie dentro del bosgue tropica
seco. Mecistogaster ornata estaba ausente completamente
del bosque tropical muy hiimedo y bosque tropical himedo,
ambos sin estacion seca. Sin embargo, esta Ultima especie
volaba durante todo € afio en bosgue tropical seco, en
bosque tropical himedo premontano, en bosque tropical
semi-seco y en bosgue tropical himedo, todos estos sin
estacion seca. Pseudostigma aberrans se ha observado tan
pocas veces en Costa Rica que no es posible saber |a pref-
erencia del tiempo de su vuelo.
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