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brownish, of the same form as in male. Abdom-

inal terga with dark blackish band on hind .

margin, with a pair of longitudinal brown
stripes along lateral margins, and with a pair of
large indistinct dark brown maculae close to
anterior margin (these maculae being smaller,

roundish and widely separated on anterior seg- -

ments, and larger on segments VII-IX). Ovi-
positor long, pale.

Subimago. On mesonotal cuticle dark macula
along medioparapsidal suture very narrow, an-
terolateral scutal costa pale, and posterior scut-
al protuberances with light band along their
medial and anterior margins. Cuticle of legs,
wings, abdomen, and caudal filaments brown-
ish. Penis with a pair of ventral spines similar
to those of imago.

Egg. Similar to that of H. (H.) caligatus.

Measurements. Length of fore wing 6-7 mm.

Comparison. Nymphs of the new species
clearly differ from those of the Puerto Rican
species H. (B.) carmenticus Trav.and H. (B.)
contradicens Trav. in bifurcate tergaliae. Male
and female imagos and subimagos of the new
species can be distinguished from those of the
Puerto Rican species by the form of hind wing:
in the new species its hind part is distinctly
larger than in H. (B.) carmenticus, but dis-
tinctly smaller than in H. ( B.) contradicens.

Subgenus Turquinophlebia subgen. n.
Type species H agenulus ( Turquinophlebia) grandis sp. n.

Etymology. " Turquino-" —from the mountains
Cordillera del Turquino and the highest moun-
tain peak of Cuba — Pico Turquino below which
the type species was collected; "-phlebia” — the
second part of the generic name Leptophlebia
(from Greek "phlebos” — vein).

The only species placed in this subgenus can
be distinguished from all other representatives
of the genus Hagenulus s. 1. by the following
characters of nymph: (1) anteromedian emar-
gination of labrum narrow, without denticles
(Fig. 81); (2) segment 3 of labial palp about
0.45 length of segment 2 (Fig. 83) (shorter
than in Borinquena, but distinctly longer than
in all other subgenera); (3) paraglossae wide
(Fig. 83) (as wide as in subgenus Hagenulus s.
str., but wider than in all other subgenera); (4)
tibiae with flattened ventral surface (Figs 69,
73), (5) emargination of hind margin of abdo-
minal sternum IX very deep and narrow (Figs

N.Yu. Kluge: Leptophlebiidae of Cuba 265

74, 75). Other characters as in Table 2.

Hagenulus (Turquinophlebia) grandis sp. n.
(Figs 68-97) ‘

Holotype. @imago (reared from nymph), Eastern
Cuba: prov. Santiago de Ciba: arroyo Paco (tributary
of Palma Mocha River near Pico Turquino), 21.11.1989
(N. Kluge).

Paratypes. 1 Q imago (reared from nymph), 42
nymphs, the same locality as holotype, 18-24.11.1989

-(N. Kluge).

Nymph. Labrum strongly widened distally,
darkened in its distal part, its distal row of bristles
irregular; anterior emargination very narrow,
not bearing denticles, only with a pair of obtuse
flat projections at sides. Mandibles with
strongly convex outer margin, darkened later-
ally. Maxilla with 10-13 bristles in lateral por-
tion of subapical ventral row of comb-like
bristles, with 9-10 bristles in medial portion of
this row. Distal segment of maxillary palp rela-
tively long. Form of hypopharynx as in most
Atalophlebiinae (as in Peters, 1971: Figs 157-
160). Paraglossae wide. Glossae and para-
glossae with very dense long slender bristles on
their ventral side; these fields of bristles reach-
ing distal margins of glossae and paraglossae.
Distal segment of labial palp relatively long.
Pronotum with cuticle lighter than that of me-
sonotum. Through cuticle dark hypodermal
patterns are visible: dark sublateral stripe at
pro- and mesonotum, dark maculation at pro-
notum, and dark lines at pronotum correspond-
ing to anterolateral scutal costa, lateral scutal

suture, and posterior notal wing process. Legs

with cuticle nearly colourless. Through cuticle
dark hypodermal maculae are visible: a large
longitudinal macula parallel to inner margin
and a small apical macula. All tibiae flattened,
with flat ventral surface and inner margin con-
vex, widest in their middle, narrowed apically.
Stout bristles on tibiae as follows: inner-dorsal
row sparse, consisting of small bristles; inner
bristles not numerous and very small on all
tibiae, including fore tibiae; outer row of hind
tibia sparse all over its length, spaced on dorsal
surface of tibia at some distance from its outer
margin. Dorsal surface of tibiae with numerous
irregular long thin hairs not forming regular
row along outer margin. Claws with distal den-
ticle not enlarged, apices of denticles forming
a straight line. Abdomen with cuticle of terga
indistinctly pigmented, sometimes with lighter
median line and sides, and other patterns.
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Figs 68-79. Hagenulus ( Turquinophlebia) grandis sp. n., nymph. 68-70, fore leg; 68, dorsal view; 69, transverse
section of tibia; 70, part of tibia, dorsal view. 71, claw. 72-73, hind leg: 72, dorsal view; 73, transverse section of
tibia. 74, posterior part of sternum IX (subanal plate) of mature male nymph (ventral view, nymphal penis shown
by interrupted line). 75, the same of mature female nymph (ventral view, subimaginal postgenital plate shown by
interrupted line). 76, hind margin of tergum VI in the middle. 77-79, tergaliae I, 111, and VIL
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Figs 80-87. Hagenulus ( Turquinophlebia) grandis sp. n. 80-86, nymph: 80, labrum; 81, anteromedian emargination
of labrum (dorsal view); 82, the same in longitudinal section; 83, labium (in left half — dorsal view, in right half —
ventral view); 84, glossa (dorsal view); 85, left mandible; 86, maxillary palp. 87, subimago, exuvia of right half of
mesonotum. Figs 80, 83, 85, 86— the same magnification. d.r. — distal row, p.r. — proximal row of bristles on labrum.

Through cuticle dark hypodermal patterns are
visible (in male nymph as in Fig. 93, in female
nymph with longer dark maculae). Terga with
long denticles on hind margin, at fore segments
these denticles developed only on medial part
of hind margin, at hind terga — nearly on all
hind margin. Subanal plate of male and female
nymph with. very narrow median incisor,

minute spines inside incisor, no spines on its
dorsal (inner) side. 7 pairs of tergaliae with
somewhat widened lamellae.

Male imago. Head blackish. Upper eyes low,
mesally contiguous, facet surface grey. Paired
ocelli strongly brought together. Thorax with
intensive blackish maculation on pleura and
sides of notum, pronotum entirely with dark
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Figs 88-97. Hagenulus (Turquinophlebia) grandis sp. n. 88-93, male imago: 88, fore and hind wings; 89, hind wing;
90, head (lateral view); 91, head (dorsal view); 92, genitalia; 93, abdominal tergum V (spread on slide). 94,
subimago (dissected from nymph): penis, ventral view; 95-97, female imago: 95, apex of abdomen (lateral view);
96-97, hind wings.
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maculation. Fore femur dark brown with base
pale yellowish; fore tibia dark brown with ex-
treme base pale yellowish. Middle and hind
legs paler, with longitudinal brown lines at
femur and tibia, apex of tibia brown; tarsus
contrastingly pale whitish. Fore wings slightly
yellowish, costal and subcostal fields shaded
with pale brown. Veins pale brown. Hind wing
narrow, costal process wide. Abdomen gener-
ally whitish, with greyish maculation on terga
II-V1I as in Fig. 93; terga VIII-IX nearly en-
tirely greyish; sterna I-1X with greyish maculae
along median line (near the corresponding
nerve ganglia). Styliger short, bases of forceps
widely separated. Forceps pale, distal part of
longest segment shaded with brown. Penis
small, without spines, but with a pair of tube-
like processes directed ventrally.

Body proportions see in Table 1.

Female imago. Thorax and leg colour as in
male, abdomen nearly entirely brownish. Hind
wing narrower than in male. Caudal filaments
uniformly pale. Ovipositor short.

Subimago. Mesonotal cuticle with dark mac-
ula along medioparapsidal suture large, antero-
lateral scutal costa dark, posterior scutal pro-
tuberances entirely dark. Cuticle of legs with
brown outer margin of femur. Wings brownish.
Cuticle of abdomen pale, colourless. Penis of
male with a pair of ventral spines, absent in
imago.

Egg. Oval, 160 x 110 um covered with thick
(2 um) jacket consisting of thin basal mem-
brane, numerous discs (each about 6 um in
diameter) lying on this membrane, and dense
fibrillae rising from the basal membrane per-
pendicular to the egg surface and filling all

- spaces between the discs. This structure can be
transformed into a high (6-8 um) brush of
fibrillae directed perpendicularly to the egg
surface. :

Measurements. Length of fore wing 10 mm.

Habitat. All nymphs were collected in the
upper reaches of a small stream in the highest
part of Cuban mountains only in February,
1989. Earlier (in 1985-1986) extensive mate-
rial was collected from the same stream by C.
Naranjo (including also the specimens col-
lected in February) but no representatives of
H. (T.) grandis were found in that period.
Nymphs of H. (T.) grandis are the largest
among Cuban Leptophlebiidae and hence
easely recognizable, their absence in C. Na-
ranjo’s collection meaning that in 1985-1986
this species was absent in the stream.
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Subgenus Poecilophlebia subgen. n.
Type species Hagenulus ( Poecilophlebia) pacoi sp. n.

Etymology. "Poecilo-" - from Greek poeci-
los ~variegated; "-phlebia” — from Greek phle-
bos — vein.

The only species placed in this subgenus can
be distinguished from all other representatives
of the genus Hagenulus by structure of nym-
phal tibiae: all tibiae with strongly flattened
outer margin, hind tibiae extreamly flattened,
with concave dorsal surface (Figs 107-109).
This species has also unique structure of imagi-
nal penis with a latero-ventral pair of processes
(Fig. 115). Other characters as in Table 2.

Hagenulus (Poecilophlebia) pacoi sp. n.
(Figs 98-129)

Holotype. d"imago (reared from nymph), Eastern
Cuba: prov. Santiago de Cuba: arroyo Paco (tributary
of Palma Mocha River near Pico Turquino), 22.11.1989
(N. Kluge).

Paratypes (all from the same locality as holotype). 1
Qimago (reared from nymph), 1 nymph, 18-24.11.1989
(N. Kluge); 1 nymph, 6.11.1989 (C. Naranjo).

Nymph. Cuticle of head and thorax pale, with
maculation indistinct. Distal row of bristles on
labrum regular, except for its median partabove
anteromedian denticles. Maxilla with 10-13
bristles in lateral portion of subapical ventral
row of comb-like bristles, with 8-9 bristles in
median portion of this row. Distal segment of
maxillary palp short. Form of hypopharynx as
in majority of Atalophlebiinae (as in Peters,
1971: Figs 157-160). Glossae ventrally with
stout bristles. Paraglossae ventrally with a nar-
row subapical stripe of slender bristles, a bare
space present between this stripe and apical
margin of paraglossa. Distal segment of labial
palp short. Through cuticle of thorax hypoder-
mal colour patterns are visible: dark sublateral
stripe and a pair of dark longitudinal maculae
on pronotum, two pairs of dark oblique maculae
on mesonotum (on the places corresponding to
anterolateral scutal costa and to posterior notal
wing process) . Legs with colourless cuticle on
femur and tibia, cuticle of tarsus intensely
darkened with yellowish brown. Through cu-
ticle of femur dark brown hypodermal mark is
visible on apical inner corner of femur; this
mark is well developed on fore and, especially,
on hind femur, but indistinct on middle femur.
Tibiae unusually strongly flattened: fore tibiae
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Figs 98-113. Hagenulus (Poecilophlebia) pacoi sp. n. 98-112, nymph: 98, left mandible; 99, labrum; 100,
anteromedian emargination of labrum; 101, claw (dorsal view) ; 102, claw (view from inner side); 103, hind niargin
of tergum VIin the middle; 104-106, fore, middle, and hind legs (dorsal view); 107-109, transverse sections of fore,
middle, and hind tibiae; 110, labium (in left half — dorsal view, in right half = ventral view); 111, glossa (ventral
view); 112, bristle on ventral side of glossa. 113, subimago, exuvia of right half of mesonotum. Figs 89, 99, 110 -
the same magnification.
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Figs 114-129. Hagenulus ( Poecilophlebia) pacoi sp. n. 114, subimago: penis (ventral view); 115-121, male imago:
115, genitalia; 116, abdominal tergum V (spread on slide); 117, hind wing; 118, head (dorsal view); 119, fore claw;
120, fore and hind wings; 121, head (lateral view). 122-123, female imago: 122, hind wing; 123, apex of abdomen
(lateral view). 124-129, nymph: 124, maxilla, ventral view (in the same scale as Figs 98, 99, 110); 125, posterior
part of sternum IX (subanal plate) of mature male nymph (in right half — dorsal view, in left half — ventral view);
126, the same, female mature nymph (dorsal view); 127-129, tergaliae I, IV, and VII.
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flattened only in their outer margin and with
thick inner side; middle and hind tibiae strong-
ly flattened, hind tibia with concave dorsal
surface. Stout bristles on tibiae as follows: in-
ner-dorsal row on fore tibia indistinct, on
middle tibia consisting of relatively small brist-
les, on hind tibia of larger bristles; inner
bristles on fore tibia very numerous, on middle
tibia less numerous (1-3 in transverse section)
and larger, on hind tibia sparse (1-2 in trans-
verse section) and small; outer row of hind tibia
dense, becoming very dense at apex. Long thin
hairs forming regular row along outer margin
of middle tibia. Claws with distal denticle
slightly thicker than the remaining ones, apices
of denticles forming nearly straight line. Abdo-
men light, with hypodermal dark patterns as in
Fig. 116: wide dark band on hind margin and
a pair of longitudinal dark maculae. Postero-
lateral spines on segments VI-VIII obtuse, on
segment IX sharp. No distinct denticles on hind
margins of abdominal terga, only very small
denticles present in their median portions. Me-
dian incision of sternum IX deep, with a row of
minute acute spines; spines on dorsal (inner)
side of subanal plate very small. 7 pairs of ter-
galiae with lamellae wide and deeply separated.

Male imago. Head yellowish brown with dark
brown margins of face and borders around bases
of antennae and ocelli. Upper eyes not large,
their stems contiguous, yellowish brown, facet
surfaces with brown marginal ring. Pronotum
yellowish brown with dark brown lateral and
front borders and with a pair of dark brown
oblique stripes. Meso- and metanotum light
brown with dark brown and yellowish patterns.
Fore femur brown; fore tibia pale yellowish in
proximal part, becoming darker toward apex,
and blackish at apex; segments II-V of fore
tarsus colourless in their proximal parts,
brownish in their distal parts; segment I (rudi-

mentary) and claws pale. Middle and hind legs -

pale yellowish with dark brown maculae on
inner-apical corner of femur and on apex of
tibiae; tarsal segments [I-V darkened distally.
Fore wing translucent with dark brown veins
and wide dark brown maculae around cross
veins; base proximad to humeral vein dark
brown. Hind wing pale, basally darkened with
brown. Abdomen pale brownish, each of terga
II-IX with a pair of comma-like dark brown
spots, terga II-VIII with dark brown stripe on
hind margin. Forceps brown. Penis pale, with
a pair of weak pointed processi directed latero-
ventrally. Caudal filaments pale with contrast-
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ing blackish pattern: long dark sections alter-
nate with short ones.

Body proportions as in Table 1.

Female imago. Colour of body as in male,
with the same patterns on abdominal terga.
Fore femur brown; fore tibia brown, paler at
base, blackish at apex; tarsal segment | pale,
segments II-V dark. Middle and hind legs in-
tensely yellowish brown, with dark brown
maculae on apices of femur and tibia; tarsal
segment I pale, segmerits II-V darkened. Wings
somewhat darker than in male, especially costal
field of both wings. Hind wing shorter than in
male. Ovipositor short.

Subimago. Mesonotal cuticle with dark mac-
ula along medioparapsidal suture relatively
short, anterolateral scutal costa dark, and post-
erior scutal protuberances withlight band along
their medial and anterior margins. Cuticle of
wings, legs, and abdomen brownish; cuticle of
legs with dark brown apical 1/4 of femur and
base of tibia. Penis with a pair of ventral spines.

Egg. Similar to that of H. (H.) caligatus.

Measurements. Length of fore wing 6.5-7.5 mm.

Subgenus Careospina Peters, 1971

Careospina Peters, 1971: 11 (pro gen.: imago, nymph),
Type species Careospina hespera Peters & Alayo, 1971
(Cuba).

This subgenus can be separated from other

" subgenera of the genus Hagenulus s. 1. by the

structure of male genitalia: penis lobes of imago
and subimago deeply divided, very long, slend-
er, without spines or denticles. It is interesting
to note, that while imagos and subimagos of three
Cuban species have similar form of penis (Figs
136, 163, 176), the form of penis rudiments of
their nymphs is quite different (Figs 150, 175,
188).

The examined species of Careospina have
following common characters.

Nymph. Mandibles with outer margin mod-
erately convex (Peters, 1971: Fig. 169) (as in
Farrodes, Borinquena, Poecilophlebia, Tra-
verina, and majority of other Atalophlebiinae,
but in contrast to Hagenulus s. str. and Tur-
quinophlebia) . Maxilla of usual form (as in all
other Hagenulini except Hagenulus s. str.),
with segment 3 of maxillary palp small (Peters,
1971: Fig. 150); subapical ventral row of
comb-like bristles with 9-11 bristles in its
lateral portion, with 8-9 bristles in its medial
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portion. Form of hypopharynx as in majority
of Atalophlebiinae (Peters, 1971: Fig. 159) (as
in all other Hagenulini except Hagenuluss. str).
Glossae ventrally with stout bristles; paraglos-
sae not wide, ventrally with a narrow subapical
stripe of thin bristles separated by bare space
from apical margin of paraglossa; distal seg-
ment of labial palp short (Peters, 1971: Fig.
141; the same in Poecilophlebia, Figs 110-111,
and in Traverina). Stout bristles of femora and
tibiae long and slender, outer row of hind tibia
consisting of very long and very small bristles
(Figs 158, 160). Long fine hairs form a regular
row on outer margin of tibiae (Figs 153-160).

Female imago. Ovipositor short (Peters,
1971: Fig. 112) (as in Turquinophlebia, Poe-
cilophlebia, and Traverina, but in contrast to
Hagenulus s. str. and Borinquena) .

Subimago. Mesonotal cuticle with anterolate-
ral scutal costa dark, posterior scutal protuber-
ances with narrow light wedge on anterior mar-
gin and light band along medial margin (as in
Traverina — Figs 201, 222). Penis without
denticles (Figs 150, 171, 188).

Egg. Oval or of irregular form. Surface con-
sisting of very low wide convexities close to
each other, each containing irregularly spiral-
ling fibrillae (similar to Ulmeritus carbonelli
Trav.: Dominguez, 1991: Figs 30-31, but con-
vexities smaller in diameter) ; diameter of these
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convexities (or shortest distance between their
centres) about 15 um. Under each such convex-
ity formed by fibrillae, egg chorion forms a
shallow wide concavity. In unrolled condition
[found in H. (C. ) evanescens] fibrillaé form a
brush about 10 um height.

Discussion. In the original description of Ca-
reospina it is said that in imago "terminal fila-
ment greatly reduced, with 6-7 segments, basal
3 segments short and remainder apical seg-
ments long (Fig. 121)" (Peters, 1971: 11).
Actually all species of Careospina, including
the type species, have well developed terminal
filament (paracercus), longer than cerci (as in
all other Hagenulini and in majority of Lep-
tophlebiidae) . Among reared specimens I have
several ones with broken caudal filaments (cer-
cus or paracercus) in the nymphal stage and
short regenerated caudal filaments in subimago
and imago. Such a specimen with regenerated
paracercus is described and figured in the paper
by Peters.

Beside the species described here, two other
species were placed into Careospina — C. min-
uta Peters, 1971 [described from imagos from
Cuba, very similar to H. (C.) hespera] and C.
annulata Peters, 1971 [described from imagos
from Haiti]. The systematic position of the
latter species is not quite clear while its nymphs
are unknown.

135

Figs 130-135. Hagenulus ( Careospina) hespera hespera (Peters & Alayo). 130-134, male imago: 130, left penis lobe
(lateral view); 131, the same, another specimen; 132, head (dorsal view); 133-134, abdominal tergum V (spread
on slide), different specimens. 135, nymph: transverse section of hind tibia.
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Hagenulus (Careospina) hespera (Peters &
Alayo, 1971)
(Figs 130-151)

Careospina hespera Peters & Alayo in Peters, 1971: 13
(male, imago, nymph).

Nymph. Labrum unicolorous; distal row of
bristles regular except its median part; in an-
teromedian emargination usually 5 subequal
denticles (one specimen has all denticles fused
into integral plate). Other mouthparts — see
characteristics of the subgenus. Pro- and me-
sonotum with indistinct maculation on cuticle,
pronotum with lighter fore and lateral margins.
Through cuticle dark hypodermal patterns are
visible, usually including dark sublateral stripe
on pro- and mesonotum, a pair of maculae on
pronotum, and two pairs of maculae on me-
sonotum, corresponding to anterolateral scutal
costa and to lateral scutal suture. Legs with
colourless cuticle on femur and tibia, colour of
tarsal cuticle differing in the two subspecies.
Through cuticle hypodermal patterns are vis-
ible: dark maculae at middle and apex of femur
and at apex of fore tibia. Fore tibia cylindrical,
middle tibja slightly flattened, hind tibia more
strongly flattened, different in the two-subspe-
cies. Stout bristles on tibiae as follows: inner-
dorsal row ‘on fore tibia indistinct, on middle
tibia consisting of relatively small bristles, on
hind tibia of larger bristles; inner bristles on
fore tibia very numerous, on middle tibia sparse
(1-2in transverse section), on hind tibia long-
er and numerous (3-4 in transverse section);
outer row of hind tibia not dense, denser at
apex, consisting of very long and very short
bristles. Claws with distal denticle not enlarg-
ed, apices of denticles forming nearly straight
line. Abdomen with dark hypodermal patterns
as in Figs 133, 134, 140, 141 (similar in males
and females). All abdominal terga with long
denticles on hind margin. Hind margin of sub-
anal plate with minute spines, smaller on its
dorsal (inner) side. Penis rudiments straight,
contiguous, and very long, being often pro-
jected far behind styliger. 7 pairs of tergaliae
with narrow lamellae separated nearly up to
base.

Male imago. Adequately described by Peters
(1971) with the exception of caudal filaments:
actually paracercus longer than cerci, cerci and
paracercus brownish, with dark articulations of
segments.

Body proportions as in Table 1.
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Female imago. Colour of legs and caudal
filaments as in male. Thorax lighter than in
male, abdominal terga with the same patterns as
in male, or darker. In contrast to male, fore
wings coloured: all surface entirely very slight-
ly shaded with brownish, costal field shaded
with more intensive light brown. Hind wings
narrower than in male. Ovipositor short.

Subimago. Cuticle of mesonotum with dark
brown colour patterns typical for the subgenus.
Cuticle of legs and abdomen very light brown-
ish, cuticle of penis intensely brown with apices
colourless.

Egg 150-190 um long and 80-120 um wide,
structure typical for the subgenus.

Measurements. Length of fore wing 5.5-7 mm.-

Hagenulﬁs (Careospina) hespera hespera
(Peters & Alayo, 1971).
(Figs 130-135)

Material. Western Cuba: prov. Pinar del Rio: 97,13
Qimagos, 1 d", 2Q subimagos (all reared from nymphs),
9 nymphs, Soroa, 1-10.1V.1989 (N. Kluge).

Nymph. Hind tibia only slightly flattened (Fig.
135). Tarsi as pale as tibiae.

Male imago. Upper eyes dlstmctly separated_
(Fig. 132).

Habitat. All material was collected in a small
stream, in the place where water level was the
lowest (about 1 cm). Nymphs were found on -
the lower surface of small stones, upper surface
of which was above water.

Hagenulus (Careospina) hespera sierramaes-
trae subsp. n.
(Figs 136-151)

" Holotype. & imago (reared from nymph), Eastern Cu-

ba: prov. Santiago de Cuba: arroyo Paco (tributary of
Palma Mocha River near Pico Turquino), 25.11.1989
(N. Kluge).

Paratypes. The same locality as holotype: 10 &, 9 @
imagos, 3 Q subimagos (all reared from nymphs), 28
nymphs, 1 Q imago, 18-25.11.1989 (N. Kluge); 36
nymphs, 6.11.1986 (C. Naranjo); 10 nymphs, 9.1.1984
(C. Naranjo); 1 nymph, 15.V.1985 (C. Naranjo); Gran
Piedra (1o the east of Santiago de Cuba): 15 nymphs,
25.1X.1983 (C. Naranjo); 1 nymph, 13.XI1.1983 (C.
Naranjo); 2 nymphs, 2.11.1984 (C. Naranjo); 6
nymphs, 24.V.1985 (C. Naranjo); Cruce de los Bands,
4 nymphs, 11.V1.1985 (C. Naranjo); El Tartaro, 1
nymph, 13,V1.1985 (C. Naranjo).

Nymph. Hind tibia distinctly flattened (Fig.
146), with somewhat convex inner margin. Tarsi

with cuticle pigmented, darker than tibiae.
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Figs 136-151. Hagenulus (Careospina) hespera sierramaestrae subsp. n. 136-143, male imago: 136, genitalia; 137,
transverse section of penis; 138, left penis lobe (lateral view) ; 139, hind wing; 140-141, abdominal tergum V (spread
on slide), different specimens; 142, head (lateral view); 143, head (dorsal view). 144, female imago, hind wing.
145-151, gymph: 145, labrum; 146, transverse section of hind tibia; 147, hind margin of abdominal tergum VI; 148,
hind wing pad; 149, part of fore tibia (dorsal view) ; 150, posterior part of abdominal sternum IX (subanal plate) of

mature male nymph (in right half — dorsal view, in left half — ventral view with subimaginal genitalia shown); 151,
claw. Figs 139, 144, 148 — the same magnification.
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Male imago. Upper eyes contiguous by their
bases (Fig. 143).

Hagenulus (Careospina) baconaoi sp. n.
(Figs 152-175)

Holotype.d imago (reared from nymph), EasternCu-
ba: prov. Santiago de Cuba: Baconao Riverin Las Yagu-
as, 12.11.1989 (N. Kluge).

Paratypes. The same locality as holotype: 8 &, 6 Q
imagos, 13 @, 2 Q subimagos (all reared from nymphs),
4 nymphs, 17, 1 Qimagos, 12.11.1989 (N. Kluge); 5§,
6 Q imagos, 38 nymphs, 23. 1.1986 (C. Naranjo); §
nymphs, 22.1.1985 (C. Naranjo); 1 nymph, 23.XII.
1983 (C. Naranjo); 1 nymph, 22.VI11.1985 (C. Na-
ranjo); 1 nymph, 18.111.1985 (C. Naranjo). Prov. San-
tiago de Cuba: 2 nymphs, Baconao River near Baconao,
4.111.1989 (N. Kluge); 2 nymphs, Sto. Domingo, 22.
VIII.1983 (C. Naranjo). Prov. Guantanamo: 2", 1 Q
imagos (all reared from nymphs), Toa River near Paso
de Toa and Naranjal, 15.111.1989 (N. Kluge) . Western
Cuba: prov. Pinar del Rio: 1 nymph, Soroa, 1-7.VI.
1989 (N. Kluge).

Nymph. Labrum unicolorous, anteromedian
emargination very deep, with 5 (rarely 4) sub-
equal denticles; distal row of bristles regular
except its median part. Other mouthparts — see
characteristics of subgenus. Pro- and mesono-
tum with indistinct maculation on cuticle, pro-
notum with light lateral margins. Through cu-
ticle dark hypodermal patterns are visible, usu-
ally including dark sublateral stripes and fine
patterns medially (these patterns may be ab-
sent). Legs pale with colourless cuticle and
weakly developed hypodermal patterns: usu-
ally only small apical dark macula present on
femora, sometimes also a median dark macula
present on fore femur. Fore tibia cylindrical,
middle tibia slightly flattened, hind tibia more
strongly flattened. Stout bristles on tibiae as
follows: inner-dorsal row on fore tibia indis-
tinct, on middle tibia consisting of relatively
small bristles, with larger bristles on hind tibia;
inner bristles on fore tibia moderately numer-
ous (3-4 in transverse section), sparse on mid-
dle tibia (1-2 in transverse section) , sparse, but
more widely distributed on hind tibia (2-4 in
transverse section) ; outer row of hind tibia not
dense, not becoming denser at apex, consisting
of very long and very small bristles. Claws with
all denticles subequal, their apices forming a
curved line. Abdomen with dark hypodermal
patterns as in Fig. 168 (similar in males and
females) . All abdominal terga with long slender
denticles on hind margin. Hind margin of sub-
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anal plate with minute spines, spines on its
dorsal (inner) side distinct. Rudiments of penis
short, strongly curved outwards. 7 pairs of ter-
galiae with narrow lamellae separated nearly
up to base.

Male imago. Head brown. Upper eyes low,
mesally contiguous, their facet surfaces grey
with marginal ring. Thorax brownish. Legs .
pale, with more or less developed dark maculae
at middle and at apex of femur and sometimes
at apex of fore tibia; sometimes these maculae
not developed, and legs entirely pale. Fore
wing hyaline, with base more or less shaded
with brown (but with costal brace light). Veins
pale, whitish or yellowish. Hind wings narrow.
Abdominal terga dark with median light pat-
terns, especially developed in hind part of each
tergum. Sterna pale. Styliger with sharp median
emargination. Forceps brownish in proximal
part, apical segments lighter. Penis lobes curv-
ed laterodorsally, with groove on lateral side.
Caudal filaments pale with dark articulations of
segments.

Body proportions as in Table 1.

Female imago. Colour of legs and caudal
filaments as in ,male. Thorax lighter than in
male. Abdominal terga with the same patterns
as in male, or darker. Fore wings hyaline, but
in contrast to male with costal field shaded with
brown. Hind wings narrower than in male.
Ovipositor short.

Subimago. Cuticle colourless, with the only
exception of mesonotum having light brownish
patterns typical for the subgenus.

Egg. 150-170 um length and 80-100 um width,
structure typical for the subgenus.

Measurements. Length of fore wing 5-5.5 mm.

Comparison. The new species clearly differs
from H. (C.) hespera in narrower hind wing,
form of styliger, and fine structure of penis; in
nymph form of penis rudiment and other char-
acters are different.

Hagenulus (Careospina) evanescens sp. n.
(Figs 176-193)

Holotype. & imago, Eastern Cuba: prov. Santiago de
Cuba, arroyo Paco (tributary of Palma Mocha River
near Pico Turquino), 15.V.1985 (C. Naranjo).

Paratypes (all from the same locality as holotype). 14
d, 9Qimagos, 12 nymphs, 15-16.V.1985 (C. Naranjo);
3 nymphs, 2.V1.1985 (C. Naranjo); 4 ¢ imagos, 23.VI.
1985 (C. Naranjo).

Nymph. Labrum unicolorous; distal row of
bristles irregular in most part; in anteromedian
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Figs 152-161. Hagenulus (Careospina) baconaoi sp. n., nymph, 152, labrum; 153-155, fore leg: 153, dorsal view;
154, transverse section of tibia; 155, part of tibia, dorsal view. 156, claw; 157, middle leg (part of tibia, dorsal view);
158-169, hind leg: 158, dorsal view; 159, transverse section of tibia; 160, part of tibia, dorsal view. 161, hind margin
of abdominal tergum VI.

id.r. — inner-dorsal row of bristles, i.b. — inner bristles, o.r. — outer row of bristles of tibia.
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Figs 162-175. Hagenulus (Careospina) baconaoi sp. n. 162-170, male imago: 162-163, genitalia (ventral view);
164, transverse section of penis; 165, left penis lobe (lateral view); 166, hind wing; 167, fore and hind wings; 168,
abdominal tergum V (spread on slide); 169-170, head (dorsal and lateral views). 171, male subimago, genitalia;
172, female imago, hind wing; 173-175, nymph: 173, hind wing pad; 174, posterior part of abdominal sternum IX
(subanal plate) of mature female nymph, ventral view; 175, the same of mature male nymph (in the right half —
dorsal view, in the left half — ventral view). Figs 166, 172, 173 — the same magnification.

emargination § denticles, all subequal or two of
them slightly enlarged. Other mouthparts — see
characteristics of the subgenus. Pro- and me-
sonotum with indistinct maculation on cuticle
and dark hypodermal patterns. In mature
nymphs hind wing pads with hind portion rudi-

mentary, spine-like. Legs with cuticle of femur
and tibia colourless, tarsus slightly pigmented.
Through cuticle dark hypodermal maculae at
middle and at apex of femur are visible. Fore
tibia cylindrical, middie tibia slightly flattened,
hind tibia flattened as in H. (C. ) hespera sier-



ZOOSYST.ROSSICA Vol.2 » N.Yu. Kluge: Leptophlebiidae of Cuba 279

——————

100 mkm

Figs 176-193. Hagenulus (Careospina) evanescens sp. n. 176-184 , male imago: 176-177, genitalia; 178, transverse
section of penis; 179, left penis lobe (lateral view); 180, hind wing; 181, head (dorsal view); 182, abdominal tergum
V (spread on slide); 183, fore and hind wings; 184, head (lateral view). 185, female imago, hind wing; 186-193,
nymph: 186, hind wing pad; 187, claw; 188, posterior.part of abdominal sternum IX (subanal plate) of male mature
nymph (in right half — dorsal view, in left half — ventral view with subimaginal genitalia shown); 189, the same of
mature female nymph (ventral view with subimaginal postgenital plate shown); 190, right side of hind part of V11
abdominal tergum; 191-192, anteromedian emargination of labrum, different specimens; 193, labrum.
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ramaestrae (Fig. 146). Bristles on tibiae simi-
lar to those of H. (C.) hespera. Claws with
distal denticle not enlarged, apices of denticles
forming nearly straight line., Anterior abdomi-
nal terga with cuticle pale, posterior ones with
cuticle uniformly darkened. Through cuticle
hypodermal patterns are visible: on dark back-
ground a narrow median light line, more or less
wide light bordering on posterior and anterior
margin, and sometimes more or less large pair-
ed light maculae; the most part of tergum dark
(as in Fig. 182) or light. Posterior margins of
terga without denticles, or with very small ir-
regular spines; only in lateral parts of terga VII
and VIl and on terga IX and X well developed
denticles present. Posterior margin of subanal
plate with minute denticles, those on its dorsal
(inner) side very long. Rudiments of penis
straight and parallel, not so long as in H. (C.)
hespera. 7 pairs of tergaliae with narrow lamel-
lae separated nearly up to base.

Male imago. Head brown. Upper eyes small,

widely separated, their facet surfaces very dark -

grey. Prothorax yellowish brown, with dark
brown lateral margins and median part of poste-
rior margin. Mesothorax relatively small (Table
1). Mesonotum dark yellowish brown, terga
and anterior part of sternum darker than pleura
and posterior part of sternum; membranous areas
of pleura with dark brown maculation. Legs
with tibiae relatively long (Table 1). All femora
yellowish brown, with large indistinct longi-
tudinal brown macula at middle (occupying
about 1/3 length of femur) and brown apex. All
tibiae brownish, proximally lighter. Segments
1-4 of all tarsi brownish yellow, contrastingly

lighter than tibiae, segment 5 brownish. Fore

wing entirely slightly shaded with brown, veins
light brown. Hind wing very small, with hind
part (portion behind costal projection) rudi-
mentary. Abdominal terga III-IX in the most
part dark, only with light anterior and posterior
margins and with narrow light median line;

terga I-1I pale. Abdominal sterna pale. Styliger -

with sharp median emargination. Forceps uni-
colorous, very light brownish. Penis lobes slight-

ly curved dorsally at apex, cylindrical, with °

membranous median side. Caudal filaments
brownish, with articulations narrowly darkened.

Body proportions as in Table 1.

Female imago. Colour of thorax, legs, wings,
and caudal filaments as in male. Hind wing with
more strongly reduced hind portion than in
male. Abdominal terga as in male or darker.
Ovipositor short.
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Subimago. Subimaginal thorax dissected from
mature nymph has coloured cuticular patterns
typical of the subgenus.

Egg. 120-150 um length, 80-100 um width,
structure typical for the subgenus.

Measurements. Length of fore wing 5.5-6.5 mm.

Remarks. Imagos have not been reared from
nymphs. Association of imagos and nymphs
collected in the same locality is based on the
unique form of hind wing (dissected from ma-
ture nymphs and smoothed out by boiling in
alkali) and on hypodermal abdominal colour
patterns differing from those of other Cuban

. species.

Comparison. The new species differs from all
others in the form of hind wing and qther
characters. '

Habitat. All specimens were collected in the
same place in May-June of 1985 by C. Naranjo.
Despite careful collecting in the same place in
February of 1989 the author failed to find any
additional specimens. It may mean that H. (C.)

. evanescens had disappeared from that stream,

or'it has seasonal cycle.
Subgenus Traverina Peters, 1971

Traverina Peters, 1971: 9 (pro gen.: imago, nymph).
Type species Traverina cubensis Peters & Alayo, 1971.

This subgenus can be separated from other
subgenera of the genus Hagenulus s. 1. by
structure of nymphal tergaliae: each lamella
with proximal portion widened, two additional
short terminal processi on each side of median
long terminal process (Figs 215-217). The
same form of tergaliae occurs in the South
American genus Miroculis; nymphs of Traver-
ina differ from those of Miroculis in the char-
acters common for the genus Hagenulus s. 1.
glossae not expanded ventrally, subapical ven-

. tral row of comb-like bristles of maxilla shorter

than in Miroculis.

Both examined Cuban species of Traverina
have the following characters in common.

Nymph. Labrum unicolorous; distal row of
bristles regular except in its median part; in
anteromedian emargination usually 5 subequal
denticles, two of them sometimes enlarged (as
in Fig. 191); sometimes only 4 denticles pre-
sent (Figs 213, 214). Mandibles with outer
margin moderately convex (Fig. 219). Maxilla
of ordinary form (as in all other Hagenulini
except Hagenulus s. str.), with segment 3 of
maxillary palp small (Peters, 1971: Fig. 149);
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204 205

Figs 194-205. Hagenulus ( Traverina) cubensis (Peters & Alayo). 194-200, nymph; 194-196, transverse section of
fore, middle, and hind tibia; 197, claw; 198, longitudinal section of anteromedian emargination of labrum; 199,
posterior part of abdominal sternum IX (subanal plate) of mature male nymph (in right half — dorsal view, .in left
half - ventral view); 200, outline of median emargination of the same, another specimen. 201, subimago, exuvia of
right half of mesonotum; 202-205, male imago: 202-203, head (dorsal and lateral views) ; 204, penis (ventral view);
205, left penis lobe (lateral view).

d.r. - distal row, p.r. — proximal row of bristles on labrum.
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subapical ventral row of comb-like bristles with
10-13 bristles in its lateral and 8-9 bristles in
its medial portion. Form of hypopharynx as in
majority of Atalophlebiinae and as in all other
-‘Hagenulini except Hagenulus s. str. (Peters,
1971: Fig. 158). Glossae ventrally with stout
bristles; paraglossae not wide, ventrally with a
narrow subapical stripe of slender bristles sep-
arated by a bare space from apical margin of
paraglossa; distal segment of labial palp short
(Peters, 1971: Fig. 140; the same in Poecilo-
phlebia as in Figs 110-112, and in Careo-
spina). Fore tibiae slightly flattened, middle
and hind tibiae distinctly flattened, thinner at
outer side (Figs 194-196). Stout bristles on
tibiae as follows: inner-dorsal row on fore tibia

" indistinct, consisting of relatively small bristles

on middle tibia, of longer bristles on hind tibia;
inner bristles very numerous on fore tibia, not
numerous on middle tibia (1-2 in transverse
section), very numerous on hind tibia (5-6 in
transverse section), but sparser than on fore

tibia; bristles in the outer row of hind tibia not-

dense, becoming denser at apex. Long fine
hairs form a regular row on outer margin of
tibiae. Posterior margins of abdominal terga
from I or 11 to X with long denticles (Fig. 218).
Hind margin of subanal plate with minute spi-
nes, spines of its dorsal (inner) side very small
(Figs 199, 221).

Male imago. Styliger with hind margin medi-
ally straight (sometimes very slightly concave

or very slightly convex), forceps with long
straight first segment and short distal segments

(Fig. 207; Peters, 1971: Fig. 79). Penis lobes
long and straight, deeply divided, fused only
by their bases (Figs 204, 2085, 207).

Female imago. Ovipositor short.

Subimago. Mesonotal cuticle with anterola-
teral scutal costa darkened, posterior scutal
protuberances with narrow light wedge on an-
terior margin and light band along medial mar-
gin (Figs 201, 222) (the same in Careospina).
Both Cuban species have dark mesonotal cutic-
ular patterns very light brownish, the remain-
ing mesonotal cuticle colourless. Penis without
denticles, the same as in imago. ’

Discussion. In the original description among .

the generic characters of Traverina the follow-
ing was stated: "the denticles on the claws are
progressively larger apically” (Peters, 1971:
10). Actually it is true only for the type species
(Fig. 197), but the new species described here
has the apical denticle much larger than the
others (Fig. 212).
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Beside the type species, Peters (1971) placed
in Traverina undescribed nymphs from the Tri-
nidad Mountains of Cuba.

Hagenulus (Traverina) cubensis (Peters &
Alayo in Peters, 1971)
(Figs 194-205)

..

Traverina cubensis Peters, 1971: 10 (male and female
imago, nymph).

Material. Western Cuba: prov. Pinar del Rio: 28,29
imagos, 4 d, 4 9 subimagos (all reared from nymphs),
Soroa, 1-10.1V.1989 (N. Kluge).

Nymphs, male and female imagos and subi-
magos are described by Peters (1971) and in

. the characteristics of the subgenus (see above).

Body proportions of male imago as in Table 1.
Egg. Oval or of irregular form, 140-170 um
length, 80-100 um width. Surface only with
small (not more than 3 um) sculptural elements.
Measurements. Length of fore wing 6-8 mm.

Hagenulus (Traverina) oriente sp. n.
(Figs 206-222)

Holotype. ' imago (reared from nymph), Eastern Cu-
ba: prov. Guantanamo: Naranjal (8 km NW of Bara-
coa), small stream - tributary of Toa River, 15.111.1989
(N. Kluge).

Paratypes. 1 &, 1 Q imagos, 1 & subimago (all reared
from nymphs), 19 nymphs, the same locality as holo-
type, 13-15.111.1989 (N. Kluge). Prov. Santiago de.
Cuba: 1 nymph, Las Yaguas, 24.V.1985 (C. Naranjo).

Nymph. Pro- and mesonotum with indistinct
cuticular maculation and indistinct dark hypo-
dermal patterns. Legs with cuticle colourless on
femur and tibia, cuticle of tarsus slightly more
pigmented. Through the cuticle dark hypoder-
mal middle and apical maculae of femur are
visible; usually only middle macula on ventral
side of hind femur and apical macula on dorsal
side of hind and middle femora are developed,
in youngest nymphs these maculae absent, in
nymphs of the last instar all femora with middle

" and apical maculae on both sides. Claws with

apical denticle enlarged. Abdomen with co-
lourless cuticle and indistinct dark hypodermal
patterns. 7 pairs of tergaliae with lamellae nar-
rower than those of H. (C.) cubensis.

Male imago. Head yeliowish brown, with brown
margins of face and borders around bases of
antennae and ocelli. Upper eyes brownish yel-
low, facet surfaces with brown marginal ring.
Pronotum with brown and brownish yellow
patterns. Meso- and metathorax light brown.
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218

Figs 206-222. Hagenulus ( Traverina) oriente sp. n. 266-210, male imago: 206, hind wing; 207, genitalia; 208-209,
head (dorsal and lateral views) ; 210, abdominal tergum V (spread on slide). 211, female imago, hind wing; 212-221,
nymph: 212, claw; 213, anteromedian emargination of labrum; 214, labrum; 215-217, tergaliae I, IV, VII; 218,
hind margin of abdominal tergum VI; 219, left mandible; 220, posterior part of abdominal sternum IX (subanal
plate) of mature male nymph (in right half — dorsal view, in left half - ventral view) ; 221, the same of mature female
nymph; 222, subimago, exuvia of right half of mesonotum.



284 o N.Yu. Kluge: Leptophlebiidae of Cuba  »

Fore femur brownish, with indistinct dark mac-
ula at middle and with dark apex. Fore tibia and
tarsus pale yellowish, base and apex of tibia
brown. Middle and hind legs pale yellowish,
with contrasting dark brown apex of femur;
middle femur with very small brown macula at
middle, hind femur with distinct roundish dark
brown macula at middle. Fore wings hyaline,
with bases shaded with brown (but with costal
brace light) ; veins pale, C, Sc, and R brownish,
remaining veins whitish. Abdominal terga and
sterna yellowish brown, patterns on terga not
contrasting. Penis and proximal half of forceps
light brownish, distal half of forceps pale. Ca-
udal filaments pale brownish yellow, with dark
brown articulations of segments.

Body proportions as in Table 1.

Female imago. Colour of body and legs as in
male. Wings very slightly shaded with brownish,
costal field shaded with more intensive light
brown; veins brown.

Egg. Similar to that of H. (H.) caligatus.

Measurements. Length of fore wing 5-5.5 mm.

Comparison. The new species differs from H.
(T.) cubensis in smaller size, enlarged distal
denticle of nymphal claw, and other characters.

Phylogeny

A preliminary phylogenetic tree of Hagenu-
lini, based on Cuban species, is shown on the
Fig. 223.

The numbers denote the following apomor-
phies:

(1) MP of fore wing symmetrical (in general
more or less asymmetrical in majority of Lep-
tophlebiidae and Ephemeroptera including the
most primitive and ancient groups). (2) Hind
wing with acute costal projection and Sc termi-
nating close to its base. (3) Absence of median
bare stripe on subimaginal mesonotum (con-
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nected with reduction of ancestral mesonotal
suture; in other Leptophlebiidae mesonotal su-
ture is longitudinal and separates pigmented
and covered with microtrichia area of meso-
scutum from narrow bare and colourless area
along median suture) . (4) Medioparapsidal su-
ture distinct up to its connection with median
suture, colour patterns of subimaginal mesono-
tal cuticle disappeared (Fig. 13) (connected
with subsequent reduction of ancestral meso-
notal suture; the same appearance of medio-
parapsidal suture as in Traverina: Tsui & Pe-
ters, 1972: Fig. 29). (5) Lateroscutum of subi-
mago connected with parascutellum (Fig. 13)
(not connected in the outer group — at least in
Leptophlebiinae, Choroterpes, Deleatidium).
(6) Unique structure of genitalia. (7) ICu of
fore wing basally attached to CuP. (8) On
subimaginal cuticle pigmented area occupies
the most part of mesonotal posterior scutal pro-
tuberances (Figs 20, 50, 87, 113, 201, 222)
(probably this character is not an autapomor-
phy of Hagenulus s. 1., but apomorphy of Ha-
genulini). (9) Nymphal abdominal sternum IX
with median concavity on posterior margin of
subanal plate. (10) Distal row of bristles on
labrum irregular at least in middle (Figs 82,
198). (11) Subapical ventral row of comb-like
bristles on maxilla with two portions disjunct.
(12) Ovipositor of female imago long (prob-
ably a plesiomorphy or paralielism with some
other Atalophlebiinae). (13) Filtering bristles
on nymphal fore legs. (14) Filtering speciali-
zation of nymphal mouthparts (convergence
with Hermanella-Traverella complex). (15)
Secondary enlargement of nymphal segment 3
of labial palp. (16) Elongation of first segment
of forceps. (17) Reduction of ventral spines on
penis both in imago and subimago. (18) Eggs
with spiral fibrillous structures in shallow con-

4,5,6

13,14
5,16

12—C1

genus Farrodes

Hagenulus s.str. )
Borinquena subgenera

7,8,9,10,11

Turquinophlebial ¢ (he genus

17{;(8;19

————Traverina

Fig. 223. Phylogeny of the Cuban Hagenulini.

Poecilophlebia

; Hagenulus s. 1.
Careospina
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cavities of chorion, diameter of these structures
the same in all three examined species. (19)
Stout bristles on outer margin of nymphal hind
tibia strongly dissimilar (Fig. 160). (20) Leav-
es of nymphal tergaliae with three apical pro-
jections (convergence with Miroculis; to some
extent similar to the state present in Herma-
nella, Choroterpes, Choroterpides, some of Lep-
tophlebia).
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