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Ephemeroptera, Mayflies

J.-M. Elouard, J.-L. Gattolliat, and M. Sartori

The Ephemeroptera, or mayflies, are the most primitive or-
der of winged insects. They retain several archaic features
such as unfolded wings, little reduction in wing venation,
and an abdomen with ten segments. This order was very di-
verse during the Gondwanan period and subsequently ex-
perienced a reduction in species diversity. Larvae can be
found in all types of standing and running waters. Life
cycles last from a few weeks to three years. There is no pu-
pal stage, and the adult stage is short, lasting from less than
an hour (Caenidae, Tricorythidae) to three days (Hepta-
geniidae). The emergence stage, known as the subimago,
molts into an imago that is able to mate. This intermediate
subimago stage is unique among insects. The extremely
short adult stage results in weak powers of dispersal from
the emergence area. Consequently, gene flow between hy-
drologic basins is low and migration over long distances,
such as the Mozambique Channel, appears impossible. The

Table 8.23. Described Malagasy mayfly species

rate of species endemism in Madagascar is extremely
high—approaching 100%.

The emergence of most species occurs at dusk or in the
early hours of the night; however, the Caenidae typically
emerge just before sunrise. Nymphs are shredders, filterers,
grazers, or collector-gatherers, with even a few predatory
taxa known. Finally, some Malagasy mayfly families are
unusual in their size (Proboscidoplocia, Eatonica), and
have a number of plesiotypic (ancestral or primitive) traits
(Madecassorythus, Spinirythus), behavior (Nesophlebia),
or diet (the predatory baetids), increasing the degree of
uniqueness and interest in this fauna. Eleven families are
present on the island (enumerated in the following sec-
tions). Malagasy mayflies were almost unknown until re-
cently. Owing in part to an islandwide trapping survey
(Aig. 8.19), more than 90 species new to science have been
described since 1990 (table 8.23).

Polymitarcyidae
Genus Proboscidoplocia Démoulin, 1966
P auberti Elouard and Sartori, 1997
P billi Elouard and Sartori, 1997
P leplattenierae Elouard and Sartori, 1997
P magdeleineae Elouard and Sartori, 1997
P mccaffertyi Elouard and Sartori, 1999
P ruffieuxae Elouard and Sartori, 1997
P sikorai (Vayssiere, 1895)
P vayssierei Elouard and Sartori, 1997
Pali;\geniidae
Genus Cheirogenesia Démoulin, 1952
C. decaryi (Navas, 1926)
C. edmundsi Sartori and Elouard, 1999
C. laurencae Sartori and Elouard, 1999
Ephemeridae
Genus Eatonica Navas, 1913
E. denysae Elouard and Sartori, 1998
E. josettae Démoulin, 1969
E. luciennae Elouard and Oliarinony, 1998
Baetidae
Genus Afrobaetodes Démoulin, 1970

A. lenae Gattolliat and Sartori, 1999

Genus Afroptiloides Gillies, 1990
A. delphinae Gattolliat, 2000
A. namorona Gattolliat, 2000
A. spinosum Gattolliat, 2000
Genus Afroptilum Gillies, 1990
A. confusum Lugo-Ortiz and McCafferty, 1998
A. gilberti Gattolliat and Sartori, 1999
A. lepidum Lugo-Ortiz and McCafferty, 1998
A. mathildae Gattolliat and Sartori, 1999
Genus Cheleocloeon Wuillot, 1993
C. mirandei Lugo-Ortiz and McCafferty, 1997
Genus Cloeodes Traver, 1938
C. bicoloratus Gattolliat, 2001
C. freitagae Gattolliat, 2001
C. portabilis Lugo-Ortiz and McCafferty, 1997
C. pseudogladius Gattolliat, 2001
Genus Cloeon Leach, 1815

C. cambouei Navas, 1930; Nomina dubia Lugo-Ortiz and
McCafferty, 1998

C. durani Navas, 1926; Nomina dubia Lugo-Ortiz and
McCafferty, 1998

C. irretitum Navas, 1936; Nomina dubia Lugo-Ortiz and
McCafferty, 1998

C. emmanuelli Lugo-Ortiz and McCafferty, 1998
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Table 8.23. (continued)

C. smaeleni Lestage, 1924
C. waterloti Démoulin, 1966
Genus Dabulamanzia Lugo-Ortiz and McCafferty, 1996
D. concolorata Gattolliat and Sartori, 2000
D. duci Gattolliat and Elouard, 1999
D. improvida Lugo-Ortiz and McCafferty, 1997
D. gladius Gattolliat and Sartori, 2000
D. gigantea Gattolliat and Sartori, 2000
Genus Delouardus Lugo-Ortiz and McCafferty, 1999
D. djabala Lugo-Ortiz and McCafferty, 1999
Genus Demoulinia Gillies, 1990
D. insularis Lugo-Ortiz and McCafferty, 1998
Genus Dicentroptilum Wuillot and Gillies, 1994
D. merina Lugo-Ortiz and McCafferty, 1998
Genus Echinopus Gattolliat, 2002
E. minutus Gattolliat, 2002
Echinopus sp. 1 Gattolliat
Genus Edmulmeatus Lugo-Ortiz and McCafferty, 1997
E. grandis Lugo-Ortiz and McCafferty, 1997
Genus Guloptiloides Gattolliat and Sartori, 2000
G. gargantua Gattolliat and Sartori, 2000
Genus Herbrossus McCafferty and Lugo-Ortiz, 1998
H. christinae Gattolliat and Sartori, 1998
H. edmundsorum McCafferty and Lugo-Ortiz, 1998
H. elouardi Gattolliat and Sartori, 1998
Genus Labiobaetis Novikova and Kluge, 1987
dambrensis Gattolliat, 2001
fabulosus Lugo-Ortiz and McCafferty, 1997
gilliesi Gattolliat, 2001
longicercus Gattolliat, 2001
nigrocercus Gattolliat, 2001
. plumbago Lugo-Ortiz and McCafferty, 1997
. punctatus Gattolliat, 2001
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. wulgaris Gattolliat, 2001
Genus Mutelocloeon Gillies and Elouard, 1990
M. thomasorum Lugo-Ortiz and McCafferty, 1997
Genus Nesydemius Lugo-Ortiz and McCafferty, 1998
N. polhemusorum Lugo-Ortiz and McCafferty, 1998
Genus Nesoptiloides Démoulin, 1973
N. electroptera (Démoulin, 1966)
Genus Pseudopannota Waltz and McCafferty, 1987
P (Pseudopannota) vinckei (Démoulin, 1973)
Genus Rheoptilum Gattolliat, 2001
R. arni Gattolliat, 2001
R. lokohense Gattolliat, 2001
Genus Scutoptilum Gattolliat, 2002

S. verrucosum Gattolliat, 2002

Genus Xyrodromeus Lugo-Ortiz and McCafferty, 1997
X. latipalpus Gattolliat, 2001
X. namarona Lugo-Ortiz and McCafferty, 1997
X. modestus Gattolliat, 2001
X. sartorii Gattolliat, 2001
Oligoneuriidae
Genus Elassoneuria Eaton, 1881
Subgenus Madeconeuria Démoulin, 1973
E. (M.) insulicola Démoulin, 1966
Heptageniidae
Genus Afronurus Lestage, 1924
A. matitensis Sartori and Elouard, 1996
Genus Thalerosphyrus Eaton, 1881
T. josettae Sartori and Elouard, 1996
Leptophlebiidae
Genus Nesophlebia Peters and Edmunds, 1964
N. adusta Peters and Edmunds, 1964
Genus Petersophlebia Démoulin, 1973
P. insularis Démoulin, 1973
Genus Polythelais Démoulin, 1973
P. digitata Démoulin, 1973
Genus Ulmerophlebia Démoulin, 1955
U. succinea Démoulin, 1966
U. variegata Démoulin, 1966
Genus Atalophlebiodes Phillips, 1930
A. inaequalis Démoulin, 1955
Tricorythidae
Genus Madecassorythus Elouard and Oliarinony, 1997
M. hertui Elouard and Oliarinony, 1997
M. linae Elouard and Oliarinony, 1997
M. ramanankasinae Oliarinony and Elouard, 1997
M. raphaeli Oliarinony and Sartori, 2000
Genus Spinirythus Oliarinony and Elouard, 1998
S. martini Oliarinony and Elouard, 1998
Genus Ranorythus Oliarinony and Elouard, 1998
R. langrandi Oliarinony and Elouard, 1998
R. violettae Oliarinony and Elouard, 1998
Genus Tricorythus Eaton, 1868
T. ambinintsoae Oliarinony and Elouard, 1998
T. fyae Oliarinony and Raberiaka, 1998
T. goodmani Elouard and Oliarinony, 1998
T. jeannae Oliarinony and Elouard, 1998
T. pierrei Elouard and Oliarinony, 1998
T. rolandi Oliarinony and Raberiaka, 1998
T. sylvestris Oliarinony and Elouard, 1998
T. variabilis Oliarinony and Raberiaka, 1998
T. vulgaris Raberiaka and Oliarinony, 1998
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Caenidae
Genus Caenis Stephens, 1835
C. johannae Malzacher, 1995
C. namorona Malzacher, 1995
C. rugosa Malzacher, 1995
C. rutila Malzacher, 1995
C. spinosa Malzacher, 1995

Genus Madecocercus Malzacher, 1995 (= Provonshaka
McCafferty and Wang, 1995)

M. tauroides Malzacher, 1995
M. thomasorum (McCafferty and Wang, 1995)
Teloganodidae
Genus Manohyphella Allen, 1973
M. keiseri Allen, 1973
Prosopistomatidae
Genus Prosopistoma Latreille, 1833

P variegatum Latreille, 1833

Figure 8.19. Mayflies captured by means of a light trap at dusk in the forest near Vinantelo. The trapping coincided with a mass emergence of Proboscidoplocia ruffieu-
Xae (Ephemeroptera: Polymitarcyiidae), and literally hundreds were captured in a few minutes. Note egg masses in tray. (Photograph taken by H. Schiitz.)

Polymitarcyidae

This family is represented in Madagascar by the single en-
demic genus Proboscidoplocia Démoulin, 1966. Known
since the nineteenth century as Euthyplocia (Vayssiére
1891, 1895, 1937), it was assumed to be monospecific (Dé-

moulin 1966a,b; Fontaine 1968) until a recent revision
showed that it was composed of at least seven species
(Elouard and Sartori 1997; Elouard et al. 1999). Mem-
bers of this genus are noteworthy in several respects. They
are the largest Malagasy representatives of the order and
are in fact the largest mayflies in the world. Their nymphs



642 Invertebrates Systematic Accounts - Mayflies

are easily recognizable by their huge mandibular tusks, used
to dig sand and other fine substrates on the bottom of stony
streams. This genus is widespread mainly in the western
portion of the island. Some are widespread and found in
degraded areas of the east and the north (P ruffieuxae),
whereas others are restricted in distribution, such as P lep-
lattenierae (Parc National [PN] de la Montagne d’Ambre)
and P mccaffertyi (PN d’Andohahela, parcel 1). Adults ex-
hibit synchronous emergence during a couple of weeks each
vear (April or November, depending on species). At that
time they can be attracted in great numbers to light traps
just after sunset (fig. 8.19).

Palingeniidae

This family of burrowing mayflies is represented in Mada-
gascar by the endemic and extraordinary genus Cheiro-
genesia Démoulin, 1952. It was previously considered to be
monospecific (Fontaine 1968), but recent studies showed
that at least three species inhabit the island (Sartori and
Elouard 1999). The larvae colonize the banks of slow-
flowing streams and rivers, where they dig horizontal U-
shaped holes in fine silt and clay sediments. The emergence
of adults is highly synchronous, lasts for no more than a
couple of days, and always takes place before dawn. The
most astonishing peculiarity of Cheirogenesia is that adults
are brachypterous (with reduced wings) and do not fly but
rather skim along the water surface (Ruffieux et al. 1998).
This is the only case of flightlessness ever reported in may-
flies. Loss of flight appears to be a secondary adaptation to
the lack of predatory fishes in the areas where these mayflies
are found. Cheirogenesia has a wide distribution, occurring
in large rivers on both the east and west coasts of the island.
C. decaryi is the most common species and inhabits rivers
on the west coast (it is also present in the suburbs of Anta-
nanarivo). Other species have much more restricted distri-
butions. Among Malagasy Ephemeroptera, Palingeniidae is
the only family that is not present in continental Africa, be-
ing mainly diversified in Asia.

Ephemeridae

Eatonica Navas, 1913, is the only genus of Ephemeridae
present in Madagascar (Démoulin 1969). Two more genera
(Afromera and Ephemera) are found in addition to Eaton-
ica in continental Africa. Three species of Eatonica are
known from Madagascar, which is the same diversity as in
continental Africa. Remarkable for its pink-colored wings,
E. denysae is the largest species of this genus in the world.

The emergence of adults is synchronous, occurring in Ng.
vember at the beginning of the rainy season. Adults have
been recorded from only two localities in the central high-
lands. However, unidentified larvae have been sampled i
other forest localities. The larvae are burrowers, digging
vertical U-shaped tunnels in silt in low-velocity-curren;
small streams in forest habitat.

Baetidae

This family is one of the most common and diverse globally,
At least 22 genera and 49 species occur in Madagascar,
Currently, the baetids represent half of the species and gen-
era described from the island, and more than 95% of the
species have been described during the past decade. How-
ever, there are still significant gaps in knowledge, particu-
larly for species living in standing waters, as well as for
common genera such as Afroptilum and Dicentroptilum
(Lugo-Ortiz and McCafferty 1998a; Gatrolliat et al. 1999).
At present, the systematics is based mainly on the nymphal
stage; it is generally not possible to determine the subima-
goes and the imagoes to species or even genus. A trial of
cladistic relationships between all Afro-Malagasy baetid
genera has recently been done by J. L. Gattolliat (2002a).

All the species but one, and a third of the genera, are en-
demic to Madagascar. The Malagasy fauna holds strong re-
lationships with that of Africa. Except for the cosmopolitan
Cloeon and Labiobaetis and the pantropical Cloeodes, all
genera are restricted to the Afro-Malagasy region (Lugo-
Ortiz et al. 1999; Gattolliat 2001a, 2002¢). In this family,
the Oriental and Oceanic components are clearly of less im-
portance (Sartori et al. 2000).

The Baetidae are one of the most abundant mayfly fam-
ilies in every region of Madagascar. The Malagasy species
show several different patterns of distribution. A few spe-
cies occur across much of the island (e.g., Herbrossus ed-
mundsorum, Labiobaetis fabulosus). The majority of spe-
cies are restricted to a single region. Finally, some species
are restricted to a single hydrologic basin (e.g., Afropti-
loides namorona; Gattolliat 2000) or even to a single local-
ity (e.g., Afrobaetodes lenae; Gattolliat and Sartori 1999b).
The overall diversity is much higher in the Eastern and
Northern Domains than in the Western Domain.

The Baetidae colonize all kinds of freshwater habitats,
from standing waters to waterfalls and from small brooks
to large rivers. They show the highest diversity in small,
well-oxygenated rivers. Most mayfly species found in ponds
and rice paddies belong to the Baetidae.

Most baetids are considered to be collector-gatherers.
However, some taxa have highly modified mouthparts for



scraping periphyton from stones, as is the case for Xyro-
dromeus (Lugo-Ortiz and McCafferty 1997; Gattolliat
2002¢), Rheoptilum (Gatrolliat 2001b), and some species
of Dabulamanzia (Gatrolliat and Sartori 2000b) and
Cloeodes (Gattolliat 2001c). Three endemic genera, Gu-
loptiloides, Nesoptiloides, and Herbrossus, were recently
recognized as predators of other stream invertebrates (Gat-
tolliat and Sartori 1998, 1999a, 2000a, 2001). A carnivo-
rous diet is quite unusual among the Baetidae. They feed
mainly on other mayfly nympbhs.

oligoneuriidae

The Oligoneuriidae are found worldwide. The only genus
described from Madagascar is Elassoneuria, also present in
sub-Saharan Africa. The African and Malagasy species be-
long to two different subgenera: Madeconeuria for the
Malagasy species and Elassoneuria in the strict sense in
Africa. The only described Malagasy species is E. insulicola
Démoulin, 1973. However, this genus includes at least 15
additional species on Madagascar. Most of them have re-
stricted distributions. This species richness seems high in
comparison with the six species present in Africa. Another
genus, still undescribed, has been recorded only from the
Mangoro River. Most of the species are distributed on the
eastern slopes and in the central highlands.

Adult Elassoneuria emerge and fly at dusk and have hor-
izontal swarms in which males patrol to find females with
which to mate. The larvae are filter feeders and are found in
areas with high water-current speeds. They have additional
sublabial gills that differentiate them from other mayfly lar-
vae. They are very sensitive to water quality and dissolved
oxygen levels. Adults have geminated (subparallel arrange-
ment of longitudinal and intercalary) wing veins. Male ima-
goes have large holoptic (attached) eyes, whereas females
have small, dichoptic (separated) ones. The identification of
larvae to species remains, for the time being, impossible.

In Africa and Madagascar, larvae of some species of
Elassoneuria carry phoretic preimaginal instars of Simu-
liun: (see Elouard, “Simuliidae, Black Flies,” this volume).
This is the case in Simulium kiangarensis found on Elas-
soneuria in tributaries of the middle reaches of the Betsi-
boka River (Pilaka and Elouard 1999b).

Heptageniidae

Three genera and probably fewer than ten species in Mad-
agascar represent this family of flat-headed mayflies. No
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genus is endemic. Compsoneuria is the only genus that is
broadly distributed across the island or that occurs on the
west coast. No Malagasy species in this genus is actually
described, but distributional patterns are similar to those
of other mayflies, that is, one widely distributed species in
degraded areas and steppes and several others restricted
to one or two basins in primary rain forests (PN de la Mon-
tagne d’Ambre, Namorona River, Rianila River). The lar-
vae are often found on dead wood in slow-flowing wat-
ers. The other two genera, Afronurus and Thalerosphyrus,
have more restricted distributions and are mainly asso-
ciated with the remnants of primary rain forests (Sartori
and Elouard 1996). Afronurus larvae are more rheophilic
(preferring fast-flowing waters) than those of Thalerosphy-
rus, but both are predominantly found on the stony bot-
tom of cool brooks and streams. Each genus is currently
known from a single species, but some sibling species still
need to be described. Compsoneuria is widely distributed
throughout sub-Saharan Africa, as well as in the Sunda Is-
lands, where a single species is known. Thalerosphyrus is
mainly distributed in Asia, and its presence in Africa is at-
tested by a single species in Ethiopia. Afronurus has an
Afro-Asian distribution and is also present in the Mediter-
ranean area.

Leptophlebiidae

This family is the richest worldwide in species but the least
studied in Madagascar. At present, only six species belong-
ing to five genera are described from the island (Ulmer
1909; Démoulin 1955, 1966b, 1968, 1973; Allen and Ed-
munds 1963; Peters and Edmunds 1984). It seems, how-
ever, that most of these genera will have to be redefined. A
very important collection has recently been obtained that
will help with the revisions of this family. Although work
on this collection has just commenced, we estimate that at
least 15 genera and 100 species are present in Madagascar.

Generally speaking, the Leptophlebiidae are present in
all kinds of watercourses. Although low current speeds are
generally preferred, some genera are rheophilic. In Mada-
gascar, this family has a very wide distribution. It is present
in the eastern rivers, the central highlands, and western
river systems. Nevertheless, the majority of the Leptophle-
biidae are found in eastern rain forest streams at either low
or high elevations. The two main subfamilies, Leptophlebii-
nae and Atalophlebiinae, are well represented in Mada-
gascar. All genera are endemic. They show clear transant-
arctic relationships. Based on Pescador and Peters (1980)
and Peters (pers. comm.), the South American—Australian-
New Zealand Hapsiphlebia/Atalophlebia, Penaphlebia,
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and Meridialaris/Atalophlebioides lineages occur in Mada-
gascar. According to Towns and Peters (1996), the New
Zealand Tepakia-Isothraulus lineage is also present.

Tricorythidae

Madagascar seems to be the cradle of this family given the
presence of the more archaic genera. Four genera are pres-
ent: Madecassorythus, Spinirythus, Ranorythus, and Trico-
rythus. The first two are the most primitive genera. in the
family (Elouard and Oliarinony 1997; Oliarinony et al.
1998). Tricorythus is the only genus nonendemic to Mada-
gascar, occurring also on the African and Asian continents.

Madecassorythus and Ranorythus (Oliarinony and
Elouard 1997) are found on the eastern slope, and species
often show microendemism. The monospecific genus Spi-
nirythus has a wider distribution on the east coast and in
the central highlands (Oliarinony et al. 1998). Tricorythus
is widely distributed across the island (Oliarinony et al.
1997). Most of the species also show strong microendem-
ism (e.g., T. fyae). Only T. variabilis is widely distributed.

Malagasy tricorythid larvae are rheophilic, living in me-
dium to strong current speeds in all kinds of watercourses.
Emergence occurs at dusk, but there is no mating swarm. In
order to mate, males intercept females during upstream
flight. Tricorythid adults have the shortest imaginal life
among the mayflies, lasting less than an hour.

The study of this family has been full of surprises. Before
1990, six genera were known globally, mainly from conti-
nental Africa and Asia (Tricorythus, Neurocaenis, Macha-
dorythus, Dicercomyzon, Ephemerythus, and Teloganella).
For Madagascar only the genus Tricorythus was recorded,
represented by a single larva. Since then, three new endemic
genera have been described: Madecassorythus, Spinirythus,
and Ranorythus. These represent the most plesiotypic
forms of the family. Systematic studies have been completed
based on adult and larval morphology and egg structure
(Oliarinony et al. 2000).

Caenidae

This family is represented in Madagascar by two described
genera and six species (Malzacher 1995). The cosmopoli-
tan genus Caenis is the most abundant and diverse. It oc-
curs in all regions of Madagascar, and its larvae colonize
mainly rivers and large streams. Adults are often caught
with light traps just before dawn. Some species exhibit a
restricted range (C. rutila), but most of them have broad
distributions and may be found in pseudosteppes and de-

graded secondary forests (e.g., C. spinosa). The endemic ge-
nus Madecocercus belongs to a primitive lineage and is
closely related to the Ethiopian genus Afrocercus. This ge-
nus is known from two described species (M. tauroides and
M. thomasorum), but there are some undescribed taxa, one
of which may even represent a distinct genus. Madecocer-
cus is restricted to the east coast and central highlands and
is one example, among many others, of an ancient lineage
associated with primary rain forests. The larvae inhabit
more fast-flowing watercourses than those of Caenis, and
the adults have a dawn /sunset activity pattern.

Teloganodidae

Teloganodidae is a relict family and rare in Madagascar
(Allen and Edmunds 1963; Allen 1973). It is restricted to
the coldest streams in mountain areas, a distribution shared
with the Plecoptera (see Elouard, “Plecoptera, Stoneflies,”
this volume). In Madagascar this family is made up of two
endemic genera: Manobyphella and an undescribed genus.
Manohbypbella holds one species, M. keiseri, which has
been recorded from the Andringitra Massif and, in the
north, from the higher tributaries of the Lokoho Basin. The
two Malagasy genera of this family are closely related to the
ancient Asian Teloganella lineage.

Prosopistomatidae

The type species of this family, Prosopistoma variegatum,
was described in 1833 from Madagascar. Because the body
of the larva is hidden under a bizarre form of a shield, this
family was originally classified as a copepod crustacean
(Binoculus; see Latreille 1833). This error was left uncor-
rected for almost a century. Adults have two pairs of wings
without transversal veins. This monogeneric family is one
of the most evolved among the mayflies and is present in
Africa, Asia, Europe, and Australia.

Besides P. variegatum (Vayssiere 1890a,b), four unde-
scribed species have been recorded from Madagascar; one
large species is closely related to the type species, whereas
the other three species are smaller and of the same size as
those found in Africa. Prosopistoma are distributed on the
eastern slope of the island and in the central highlands. The
larvae are rheophilic and found in the rapid stretches of
mid-sized and large rivers, in the same kinds of habitats in
which the Tricorythidae are found. In PN de Ranomafana

they have been found in small forest streams such as the

Mariavaratra (J. P. Benstead pers. comm.).



Conclusion

Excluding the Leptophlebiidae (which likely represent at
Jeast 100 species), the Malagasy mayfly fauna encompasses
more than 100 species belonging to more than 40 genera.
This richness is quite high in comparison with that found in
Africa, even if we consider that large parts of Africa have
not yet been explored for mayflies. The island’s 120 million
years of isolation from Africa and the fact that several gen-
era are either shared between the island and Africa or wide-
spread throughout the world support that these lineages
are very old and were present before the breakup of Gond-
wanaland. This long isolation has allowed the survival of
several archaic (plesiomorphic) taxa, such as the Tricory-
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thidae lineage, as well as other interesting forms (e.g., Pro-
boscidoplocia).

The study of Madagascar’s mayflies is far from com-
plete. A remarkable number of species still await descrip-
tion in the families Baetidae, Caenidae, Prosopistomati-
dae, Teloganodidae, Oligoneuriidae, and Heptageniidae.
Finally, the study of the largest family (Leptophlebiidae) has
barely started. Mayfly species richness in Madagascar is
clearly much higher than presented in this chapter. Some
areas of the island showing high degrees of endemism for
other invertebrate groups, such as the Sambirano, the Ma-
soala Peninsula, and the Tsaratanana Massif, have not been
properly prospected for mayflies, and it is certain that many
surprises remain to be discovered.

Odonata, Dragonflies and Damselflies

T. W. Donnelly and M. J. Parr

The Odonata are large conspicuous insects that are com-
monly seen flying around streams and small ponds. The lar-
vae of almost all species are fully aquatic and feed on a wide
variety of small aquatic invertebrates. The larvae either bur-
row in a muddy or sandy substrate or cling to vegetation or
plant detritus. The larvae of a few tropical species live in
water trapped in various plant leaves or leaf axils. Other
species have been found to live beneath cobbles on the
streambed or in other cryptic microhabitats. When mature,
larvae emerge on rocks, the soil at the edge of the water, or,
most commonly, on emergent plant stems. They shed their
larval skin and fly away, generally in a fraction of an hour,
to harden their bodies and wings in the safety of riparian
trees. Adults feed on whatever small flying insects they can
catch during flight. At the time of emergence, they are sub-
ject to considerable predation, mainly by birds, lizards, and
frogs; when more mature, they are more evasive. Adult
males return to the water after a day or so, when they have
hardened. They defend territories and interact aggressively
with other males of the same species. It is this behavior that
brings them to the attention of people, who are struck by
their bright colors and flight maneuverability. Adult fe-
males mainly return to the water when ready to mate and
lay eggs. They are seized by males, who grasp them by their
heads or prothoraxes. The female bends the tip of her ab-
domen to interlock with a sperm transfer device (which,
among insects, is peculiar to this order) at the base of the

male abdomen. When fertilized, females lay their eggs ei-
ther individually in plant tissue using a sharp ovipositor or
directly on the water surface by tapping the tip of their ab-
domen on the water. Tropical dragonflies utilize many habi-
tats that are not used in temperate zones. Most conspicu-
ously, they exploit tiny forest streams and other forest
habitats whose temperate counterparts are poorly used by
the order.

The Odonata fauna of Madagascar is notable for its
number of endemic species and genera. Of its 52 genera, 12
are endemic. Of 181 named species and subspecies, 132 are
endemic (table 8.24). The nearby Comoro Islands have an
additional 8 species or subspecies endemic to those islands.
Comparable figures for New Guinea (Lieftinck 1949) are
344 species (252 endemic) and 81 genera (18 endemic).
These two tallies are not strictly comparable, however, for
many of the nonendemic New Guinea genera and species
are found otherwise only in the closely neighboring Moluc-
cas and Solomon Islands. Other large islands have far fewer
endemic genera and species. Borneo and Sumatra have shal-
low water connections to the Asian mainland, and during
the Pleistocene, when sea levels were lower, they were con-
nected to the continent.

Madagascar and New Guinea share significant aspects
of odonate endemism. On both islands, families that are
noted for their poor flying endurance are poorly represented
or absent. New Guinea has only one gomphid species, and



