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The Trichoptera, or caddisflies, are a small order of highly
evolved insects. Related to the Lepidoptera, they are holo-
metabolous, and, with a very few exceptions (Flint 1958),
the larval phase is aquatic. The adults, whose activity is es-
sentially crepuscular, are often small and, with gray or
beige coloration, more elegant than flashy. These flies are
little known to the public, except for the fly-fishing com-
munity. However, being common and abundant, they often
constitute the major part of freshwater benthic animal bio-
mass and are an essential element of these communities.
The order is remarkable for its diversity of morphological,
physiological, and behavioral adaptations. The Trichoptera
exploit most trophic resources and are able to colonize var-
ious freshwater environments, from high mountain streams
to large rivers draining broad alluvial plains (Wiggins and
Mackay 1978).

Phylogeny

The Trichoptera were once regarded as derived from the
Mecoptera but are now considered as the sister group of the
Lepidoptera as proposed by Tillyard (1935). This relation-

ship has been confirmed by recent molecular studies (Pash-
ley et al. 1993).

The various forms of shelters, nets, and sheaths, con-
structed using silk produced at the extremity of the labium,
are a determining factor in the biology of the larvae. Vari-
ous adaptations in this regard show five distinct evolution-
ary trajectories, which also correspond to phyletic lineages.

1. Free-living larvae. This group constructs a shelter im-
mediately before the pupal stage, but larvae are oth-
erwise free-living. The Rhyacophiloidea (Rhyacophi-
lidae and Hydrobiosidae) represent this life-history
trait. The absence of this lineage in Africa has been
known for a long time. Given the extensive sampling
effort made by the Laboratoire de Recherches sur les
Systémes Aquatiques et leur Environnement (LRSAE,
a joint Office de la Recherche Scientifique et Tech-
nique Outre-Mer [ORSTOM]-Centre National de la
Recherche Scientifique [CNRE] project) on Madagas-
car, we can assume the absence of this group on the
island.

2. The larvae build portable structures shaped like a
saddle or a turtle shell. These structures sometimes
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include small rocky fragments. This larval type is
found within the Glossosomatoidea.

3. The larvae build protective cocoon-shaped structures.
These structures appear only at the fifth larval stage.
Stages one through four are free-living and morpho-
logically different from the fifth. This larval type is
found within the Hydroptiloidea.

4. The larvae build shelters or galleries attached to the
substratum. In some cases these structures include
rocky or organic fragments, and they are, in some
lineages, associated with capturing nets that filter
food particles carried by the water current. This
broad type corresponds to the Philopotamoidea and
the Hydropsychoidea.

5. The larvae build portable protective cases or sheaths.
These structures are built out of silk and organic
or mineral fragments. These structures also serve a
camouflaging and protective function; sometimes
they are also used as ballast. More important, these
structures, in combination with abdominal move-
ments of the larvae, improve the animal’s respiratory
capacity. These structures are found in the Limne-
philoidea (rare in Africa and absent in Madagascar),
Sericostomatoidea (highly localized in Africa and
Madagascar), and Leptoceroidea (widely distributed
in Africa and dominant in Madagascar).

Species Richness

The world Trichoptera fauna includes more than 11,000
species. Southeast Asia is exceptionally rich, and Africa is
the most depauperate continent (920 species). As recently
as 1994, only 52 described species were known from Mad-
agascar. However, on the basis of research conducted by
the LRSAE research group, the Malagasy Trichoptera
fauna is now known to include more than 500 species
(table 8.47). Thus, it appears that the principal factor in the
low species richness on the island was the lack of field en-
tomologists. This species count does not include the Hy-
droptilidae and a few small genera (Lype, Goera, and
Paduniella) that have not been studied at the specific level.
We must also remember that numerous areas of the island
have not been inventoried for these insects and probably
hold locally endemic species (e.g., the Tsaratanana Massif,
the Sambirano region, the Masoala Peninsula, and the
forests surrounding the Baie d’Antongil and Mananara).
We can therefore reasonably estimate that the Malagasy
fauna may be around 700 species in total.

This figure of presumed species richness of Trichoptera

~ on Madagascar can be compared with that of southern
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Africa (south of the Zambezi River), which is well known
owing to the research of Barnard, Scott, and Moor. This
fauna is estimated at 200 species, of which 150 are known
only from South Africa (Moor 1993). This country has a
surface area twice that of Madagascar, with equivalent ge-
omorphological and climatic diversity. On the basis of this
comparison, the Malagasy fauna is exceptionally rich.

Glossosomatoidea

This superfamily consists of a single family, the Glossoso-
matidae. It is present but rare in the Afrotropical region,
where it is confined to Cape Province and some eastern Af-
rican mountains. We have discovered two species on Mad-
agascar belonging to the genus Agapetus. As in Africa, the
Glossosomatidae are rare on Madagascar, and these two
species were found only in a few small forest torrents on the
Andringitra and Andohahela Massifs. More targeted sam-
pling in hygropetric habitats in primary eastern rain forests
could reveal further species in this group.

Hydroptiloidea

Hydroptiloidea consists of a single family, the Hydroprtili-
dae. Because of their small size, members of this group are
less frequently captured and more poorly understood than
other families. In the Tropics, their systematics is still at
an exploratory stage. In Madagascar, the study of material
collected by the LRSAE is ongoing (Gibon and Ranai-
voharindriaka 1995; Botosaneanu 2000). As on the Afri-
can continent, the family is well represented, particularly
in running waters. The main genera are Orthotrichia, Hy-
droptila, Oxyethira, and Catoxyethira.

v

Philopotamoidea

The Philopotamoidea superfamily includes the family Phi-
lopotamidae, which contains three subfamilies: Philopo-
taminae and Chimarrinae, both worldwide in distribution,
and Paulianodiinae, which is endemic to Madagascar. Na-
vas (1921) indicated the presence of the Chimarrinae and
Ross (1956) that of the Philopotaminae on the island. Fur-
ther, Ross (1956) described Paulianodes tsaratanana, the
only Paulianodiinae known until recent inventories. On
the basis of these recent studies the Malagasy Philopotami-
dae reach a minimum of 90 species. For comparison, the
European fauna, including northern Africa and the Middle
East, includes little more than 30 species, and the southern
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Table 8.47. Preliminary list of the Trichoptera of Madagascar

Glossosomatidae Wallengren, 1891
Agapetus Curtis, 1834
A n. spp. 2
Hydroptilidae Stephens, 1836
Hydroptila Dalman, 1819
H. cruciata Ulmer, 1912
H. n. spp. ind.
Oxyethira Eaton, 1873
O. n.spp. ind.
Dhatrichia Mosely, 1948
D. n. spp. ind.
Orthotrichia Eaton, 1873
O. n. spp. ind.
Catoxyethira Ulmer, 1912

C. catichae Gibon and Ranaivoharindriaka,

1995

C. decampei Gibon, 1995

C. mali (Marlier, 1978)

C. namoronae Gibon, 1995

C. razanamiadanae Gibon, 1995

C. robisoni Gibon and Ranaivoharindriaka,
1995

Philopotamidae Stephens, 1829
Chimarra Leach, 1815
C. dybowskina Navas, 1931
C. lacroixi Navas, 1921
C. n.spp. 58
Paulianodes Ross, 1956
P tsaratananae Ross, 1956
P n.spp. 15
Dolophilodes Ulmer, 1909
D. n.spp. 2
Wormaldia Mctachlan, 1865
W. pauliani Ross, 1956
W. n.spp. 9
Hydropsychidae Curtis, 1935
Cheumatopsyche Wallengren, 1891
C. madagassa (Navas, 1923)
C. paliida (8anks, 1920)
C. roscida (Navas, 1934)
C. vala Malicky, 1992
C. n.spp. 39
Hydropsyche Pictet, 1834
H. angulata (Navas, 1934)
H. fongipalpis Banks, 1920
H. palpalis Navas, 1936
Potamyia Banks, 1900

P spp. 7
Amphipsyche MclLachlan, 1872
A. pellucida Navas, 1923
A senagalens:s Brauer, 1875
Leptonema Guérin, 1843 .
L. aconicum Chvojka and Sykora, 1999
L. affine Ulmer, 1905
L. conicum Flint, McAlpine, and Ross, 1987
. displicens Navas, 1935
. madagascariense Ulmer, 1905
L. milae Sykora, 1964
L. nupharum Flint, McAlpine, and Ross, 1987
L. zahradniki Sykora, 1964
Losp1

L
L

Macrostemum Kolenati, 1859
M. adpictum (Navas, 1934)
M. gihannae Andriambelo and Gibon, 2001
M. graphicum (Navas, 1934)
M. lacroixi (Navas, 1923)

M. langettiferum Gibon and Andriambelo,
2001

M. madagascariense (Ulmer, 1905)
M. mainty Gibon and Andriambelo, 2001
M. marabe Gibon and Andriambelo, 2001
M. obscurum (Banks, 1920)
M. placidum (Navas, 1935)
M. scriptum Rambur, 1842
M. tsilo Andriambelo and Gibon, 2001
M.n.spp. 4
Aethaloptera Brauer, 1875
A n.sp.1
Polymorphanisus Walker, 1852
P. quttatus Navas, 1934
Polycentropodidae Ulmer, 1906
Nyctiophylax Brauer, 1865
N.n.spp. 16
Polycentropus Curtis, 1835
Pnsp.
Pseudoneureclipsis Ulmer, 1913
Pn.spp.9
Dipseudopsidae Ulmer, 1904
Dipseudopsis Walker, 1852
D. angusta Ulmer, 1911
D. cubitalis Navas, 1934
D. curvata Banks, 1920
D. discalis Navas, 1933
D. furcata Uimer, 1905

D. grammoptera Navas, 1934
D. itremensis Ross, 1959
D. longispina Mosely, 1936
D. mitrata Ross, 1959
D. morafenobena Ulmer, 1931
D. nossina Navas, 1933
D. olsoufieffi Navas, 1934
D. pauliani Ross and Kingsolver, 1959
D. serrata Ross and Kingsolver, 1959
D. seyrigi Navas, 1934 .
D. spinigera Ulmer, 1909
D. spinulosa Navas, 1934
D. unguiculans Ulmer, 1905
D. violacea Ross, 1959
Ecnomidae Ulmer, 1903
Ecnomus Mclachlan, 1864
£ a.5pp. 9
Psychomyiellodes Mosely, 1931

P. n.spp. 42
Hyalopsychidae Lestage, 1925
Phylocentropus Banks, 1907
Pn.sp 1
Psychomyiidae Curtis, 1835
Paduniella Ulmer, 1913
P. 0. spp. ind.
Lype Mclachlan, 1878
L. n. spp. ind.
Tinodes Curtis, 1834
7 n.spp. S
Goeridae Ulmer, 1903
Goera Stephens, 1829
G. n.spp. 2
Lepidostomatidae Utmer, 1903
Goerodes Ulmer, 1907
G. brunnea Ulmer, 1905
G. n.spp. 10
Pisuliidae Ross, 1967
Dyschimus Barnard, 1934
D. madagascariensis Stoltze, 1989
D.n.sp. 1
Pisulia Marlier, 1943
P n.spp. 20
Sericostomatidae Stephens, 1836
Cheimacheramus Barnard, 1934
C. n.spp. 4

Helicopsychidae Ulmer, 1906
Helicopsyche Von Siebold, 1856
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H. giboni Johanson, 1997

H.n.spp. 5
petrothrincidae Scott, 1985
Gyrocarisa Weaver, 1997 1998
G. acuta Weaver, 1997
G. concava Weaver, 1997
G. steineri Weaver, 1997 2000
G. n.spp. 12
Leptoceridae Leach, 1815
Athripsodes Biliberg, 1820
A. furcifer (Navas, 1923)
A. madagassicus (Ulmer, 1907)
A. n.spp. 36
Ceraclea Stephens, 1829
C. grandis (Mosely, 1932)

C. n. spp. 27

2000
1998
1998
Gibon, 1999
1998

Leptocerina Mosely, 1932
L.n spp.5

New genus “Lolondrano” 1998

“L.” n. spp. 56

New genus “Ambrea”™ 2000
“A." n.spp. 4

Parasetodes McLachlan, 1880
P n. spp.2 1998

Oecetis McLachlan, 1877

0. ambatoma Randriamasimanana and Gibon,

1999

O. anjiro Randnamasimanana and Gibon, 2000
0. elovardi Gibon & Randriamasimanana, 1998

0. goodmani Randnamasimanana and Gibon,

O. hertui Randriamasimanana and Gibon, 1999

0. jeannettae Randnamasimanana and Gibon,
O. landiae Randriamasimanana and Gibon,

O. lantoyae Randriamasimanana and Gibon,
O. legrandi Randriamasimanana and Gibon,
O. marojejyensis Randriamasimanana and

O. mbeloae Randriamasimanana and Gibon,

O. olgae Gibon and Randriamasimanana, 1998
O. ofiae Gibon and Randriamasimanana, 1999

0. pilakai Randriamasimanana and Gibon,
O. riakae Randriamasimanana and Gibon,

O. rivieri Randriamasimanana and Gibon, 2000

O. spinifera Randriamasimanana and Gibon,

O. sylveri Randriamasimanana and Gibon, 1998

O. zoeliae Randriamasimanana and Gibon,
2000

O. n.spp. 2
Leptocerus Leach, 1915

L. matilei Gibon and Randriamasimanana,
2000

L. n.spp.7
Setodes Rambur, 1842

S. fabiennae Gibon and Randriamasimanana,
2001

S. heryae Randriamasimanana and Gibon,
2001

S. madagasca Randnamasimanana and Gibon,
2001

S. orientalis Randriamasimanana and Gibon,
2001

S. reynae Randriamasimanana and Gibon,
2001

Adicella McLachtan, 1877
A.n.spp. 4

Triaenodes MclLachlan, 1865
T. apicatus Navas, 1933
T. bifasciatus Navas, 1933
T. insularis Navas, 1930
T.n.spp. 15

Calamoceratidae Ulmer, 1905

O. stepheni Randriamasimanana and Gibon,

Anisocentropus McLachlan, 1863
A. woeltzkowi Ulmer, 1909

2000

1 i i A n.sp.1
0. anandra Randriamasimanana and Gibon, 0: tampoloensis Randriamasimanana and n.sp
2000 Gibon, 1999

NOTES: Reference to undescribed species includes largely those discovered during LRSAE inventories since the early 1990s; “ind” indicates that the number of new

forms is indeterminate.

African fauna includes 15 species (Moor 1993). Even more
exceptional is the rate of endemism for the Malagasy forms:

99% (Gibon 2000).

Hydropsychoidea

Together with the Philopotamoidea, the Hydropsychoidea
constitute the large lineage of Trichoptera whose larvae
construct capture nets. They are well represented in Mada-
gascar by families that are identical to those of the African
continent: Psychomyiidae, Polycentropodidae, Dipseudop-
sidae, Ecnomidae, and Hydropsychidae.

Psychomyiidae

The Psychomyiidae are a family with a worldwide distribu-
tion. They are usually poorly known, comprising few spe-

cies, often confined to particular habitats, and found in low
densities. They include three subfamilies. The most wide-
spread is the Psychomyiinae, which consists of, among oth-
ers, the genera Tinodes and Lype. Paduniellinae was cre-
ated for the genus Paduniella and Xiphocentroninae for the
genus Xiphocentron. In Madagascar, three genera have re-
cently been found: Tinodes, Lype, and Paduniella.

On Madagascar, the geographic distribution of Lype is
limited to the primary rain forests. The species show only
small morphological differences, and taxonomic studies
at the species level have yet to be conducted. Tinodes is
less frequently captured than Lype but shows similar distri-
bution and ecological preferences. Tinodes is characteristic
of the eastern rain forests. These two genera are never
abundant, and their presumed absence from a locality may
be due to insufficient sampling. On the basis of current
information, five species of Tinodes are known, some of
which have very limited distributions. Members of the
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genus Paduniella are much more common, but this group
is nearly absent in forests and rare on small rivers. Taxo-
nomic studies of this genus at the species level have yet to
be conducted.

Polycentropodidae

This family has a worldwide distribution. The Polycentro-
podidae consist of two subfamilies: the Pseudoneureclipsi-
nae, represented in Madagascar by Pseudoneureclipsis, and
the Polycentropodinae, represented in Madagascar by Nyc-
tiophylax and Polycentropus. Their ecological importance
in Afrotropical and Malagasy regions is minor.
Pseudoneureclipsis is represented on Madagascar by
about ten species. It is present in most regions with the ex-
ception of primary rain forests and at high elevations. Poly-
centropus is known on Madagascar by only one species
that lives in cold waters at high elevations. The Nyctiophy-
lax genus is represented by 16 species and, like Pseudo-
neureclipsis, is not restricted to rain forests or to small
streams. However, it seems to occur only in rather clear
waters, which explains its rarity on the western side of the

island.

Dipseudopsidae

This family, which shows little morphological variation, is
present in the tropical regions of the Old World. In Mada-
gascar it is represented by Dipseudopsis, which comprises
19 species (Ross and Kingsolver 1959).

Ecnomidae

This family is present in all faunistic regions of the globe
with the exception of the Nearctic. On the basis of research
carried out by the LRSAE project, 9 Ecromus and 42 Psy-
chomyiellodes are present on Madagascar, all of which are
endemic. This abundance of Psychomyiellodes on Mada-
gascar is exceptional, as this genus was previously thought
to be endemic to the African continent, where only 10 spe-
cies are known.

Hydropsychidae

This family constitutes one of the dominant elements of
running-water benthic communities of the world. Two sub-
families are present in Madagascar: the Oestropsinae,
including the genera Aethaloptera, Polymorphanisus, Am-
phipsyche, Leptonema, and Macrostemum, and the Hydro-
psychinae, including the genera Hydropsyche, Potamyia,
and Cheumatopsyche. It is noteworthy that the continental
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African genus Protomacronema, which is often abundant
and broadly distributed, is unknown on Madagascar.

Hydropsyche is the richest genus of the family. It is pres-
ent in all faunistic regions, with the exception of the Neo-
tropics, but is less abundant in warm regions than in tem-
perate and cold zones. Only one species has been captured
in Madagascar by the LRSAE. It forms, together with spe-
cies from La Réunion and Mauritius, a small homogenous
group. It is rather rare; we have found it only in the Rianila
and Manampanihy watersheds.

Potamyia has long been considered as a small Asian,
Siberian, and North American genus. Lately, Malicky (pers.
comm.) and Barnard (pers. comm.) confirmed that this spe-
cies is well represented in the southern Asian and Indian
fauna. We have since reexamined several African collec-
tions of aquatic insects and found no evidence of Potamyia
on this continent. On the other hand, eight species are abun-
dant and extensively distributed in Madagascar. Among the
Trichoptera, it is the best example of a colonization of Mad-
agascar from the Indian subcontinent.

Cheumatopsyche is very well represented on Madagas-
car, with 39 known species, or slightly fewer than the
known African fauna of this genus. Like the genus Chi-
marra, it is polyphyletic. Three large lineages of Cheumato-
psyche are identifiable; two are common with the African
continent, and the third is endemic to the island. The genus
is present across the whole island and is largely responsible
for this family’s general abundance. It has colonized the
complete range of elevations and rivers, on both the west-
ern and eastern sides of Madagascar. It is rare along the
eastern coastal plain. In comparison, it is frequently found
on the west coast at lower elevations (below 700 m).

Aethaloptera is present in Asia, Africa, and Madagas-
car. It includes a small number of species that are taxo-
nomically difficult to distinguish, two of which are known
in Africa. One species has been found on Madagascar. It is
rare, being present at only 1% of the LRSAE capture sites.
It is likely that the heavy sediment loads in the larger Mala-
gasy rivers clog the larval capture nets of this filter-feeding
animal.

Polymorphanisus occurs in tropical Asia, Africa, and
Madagascar. It includes few species, six of which occur in
Africa and one in Madagascar. The Malagasy species, P, gut-
tatus, appears to be very rare and was captured at only
0.7% of our sampling sites. It occurs in large forest rivers.

Leptonema has been recorded in South America, Africa,
and Madagascar. It is one of the few genera of Malagasy
Trichoptera that had been well studied before the start of
the LRSAE inventory. Flint et al. (1987) either described or
recorded seven species. Chvojka and Sykora (1999) sub-
sequently described L. aconicum, and a new form is being
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studied at the Université d’Antananarivo. The species
richness of this genus is probably higher than currently
recognized.

Ampbipsyche is known from tropical Asia, Africa, and
Madagascar. Only A. senegalensis, a species extensively
distributed on the African continent, was captured during
the LRSAE surveys. It was collected at 15% of the sites sur-
veyed and is known from all areas of the island with the ex-
ception of the eastern rain forests. Another named Mala-
gasy taxa, A. pellucida, was not found during these surveys.

The African and Asian genus Macrostemum is very close
to the American genus Macronema, for which it had long
been mistaken. Macrostemum is one of the few genera of
Trichoptera long known from Madagascar; it was first de-
scribed from the island by Rambur (1842). Members of this
genus constitute one of the most frequently encountered
types of caddisflies in the streams and rivers of the island; it
was found at 68% of our sampling stations.

Limnephiloidea

On the basis of species richness, Limnephiloidea is one of
the main groups of Trichoptera in the Palearctic and Nearc-
tic zones. Ecologically, it dominates colder environments,
at both high elevations and latitudes. The family Limne-
philidae, which is very diverse, is nearly absent from the
Afrotropical and Malagasy zones and is known only from
a few mountaintops (Hoggar, Ethiopia). Three families are
present in Madagascar: the Pisuliidae (Pisulia and Dyschi-
mus), the Lepidostomatidae (Goerodes), and the Goeridae

(Goera).

Pisuliidae

The Pisuliidae constitute a small family whose distribution
is limited to the Afrotropics and Madagascar. They colo-
nize small montane forest rivers. The majority of species are
known from eastern Africa, a few from South Africa, and
one from Ghana. In Madagascar, the family was known
by a single species, Dyschimus madagascariensis (Stoltze
1989). However, it is actually very well represented, and the
LRSAE inventories have discovered an additional 22 spe-
cies, all endemic. This number represents 146% of the pre-
viously known species richness of the family. Malagasy
Pisuliidae occur largely in humid forests.

Lepidostomatidae

Lepidostomatidae is a family of intermediate importance
with a broad distribution; it is absent from the Australian
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and Neotropical regions. Particularly abundant in Asia, it
also occurs in Africa and Madagascar, where it is restricted
to mountainous regions. Goerodes is the only genus pres-
ent in Madagascar; the 11 species currently recorded are all
endemic.

Goeridae

The Goeridae constitute a family of minor importance but
with a very broad world distribution; they are absent only
from Australia and the Neotropics. The family is over-
whelmingly Oriental, but some species are present in
Africa, where they are localized to Cape Province and the
mountains of eastern Africa. Goera is the only genus pres-
ent in Madagascar. It was captured only at rain forest sta-
tions. Current research indicates the presence of at least two
species, both of which are endemic.

Sericostomatoidea

The Sericostomatoidea form a small superfamily recently
distinguished from the Leptoceroidea. The families Petro-
thrincidae, Helicopsychidae, Sericostomatidae are present
in Madagascar.

Petrothrincidae

This family was created by Scott (1985) for 3 species from
Cape Province described by Barnard (1934) in Petrothrin-
cus, a genus that was considered as incertae sedis (Marlier
1962). Olah (pers. comm.) discovered its presence in Mad-
agascar, and then Weaver (1997) described the genus Gy-
rocarisa, very close to Petrothrincus, for 3 Malagasy species
from the forests of the Parc National de Ranomafana. The
inventories conducted by the LRSAE discovered an addi-
tional 12 species and Chvojka (pers. comm.) an additional
4 species. The Petrothrincidae are a component of the
stream fauna of the eastern primary rain forests. Two re-
lated families, monospecific and endemic to Cape Province,
may eventually be found in Madagascar: Barbarochtho-
nidae and Hydrosalpingidae.

Helicopsychidae

Helicopsychidae is a medium-sized family with a cosmo-
politan but largely tropical distribution. It is found mainly
in the Neotropical and Oriental regions. Helicopsyche gi-
boni was described recently in Madagascar; nine other spe-
cies have been collected by the LRSAE on Madagascar and
are currently under study.
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Sericostomatidac

The four Afrotropical genera (three of which are mono-
specific) belonging to the Sericostomatidae were previously
considered South African endemics (Cheimacheramus,
Rbhoizema, Petroplax, and Aclosma). They are geographi-
cally and phylogenetically quite distant from the other gen-
era, which are Holarctic and Oriental. Three species, which
will probably be described in the genus Cheimacheramus,
were discovered in small rivers in the primary forests of
Marojejy, Anjozorobe, and Lakato.

Leptoceroidea

This superfamily consists of a few small families (Molan-
nidae, Odontoceridae, and Calamoceratidae) and the Lep-
toceridae. In Madagascar, two families are documented,
the Calamoceratidae (genus Anisocentropus) and the Lep-
toceridae. One unique specimen, in poor condition and col-
lected from the montane forests on the eastern side of An-
dringitra, is either an Odontoceridae or an Atriplectididae.
This latter family is a typically Gondwanan lineage. It is
known from Australia (Neboiss 1978), Seychelles (Marlier
1978), and South America (Holzenthal 1997).

Calamoceratidae

This family, present in all faunistic regions, is essentially
tropical and subtropical but is poorly represented in the
Afrotropics. Only Anisocentropus is present in Madagas-
car, and current research indicates that there are at least

two species.

Leptoceridae

Leptoceridae is a large family, present in all faunistic re-
gions. It dominates the Afrotropical fauna, where it repre-
sents more than 30% of the caddisfly species. In South
Africa this family includes 40% of the total known fauna
(Moor 1997), in Australia 17% (Neboiss 1986), and in
most other areas of the world around 10%. The Malagasy
genera all belong to the subfamily Leptocerinae and are
classified in six tribes as defined by Morse (1981).

Oecetini

This tribe consists of only two genera: Ptochoecetis Ulmer,
1931, created for an African species, and QOecetis McLach-
lan, 1877, which is a large genus, quite varied, with a
worldwide distribution. In Madagascar, this tribe consists
of 24 species divided in three groups that have a world-
wide distribution (Q. testacea, O. lais, and O. setodellina),

as well as two endemic groups (O. oliae and O. maroje-
jyensis) (Randriamasimanana and Gibon 1998a,b, 1999,
2000).

Setodini
A detailed morphological study of Setodes showed that the

five Malagasy species constitute a homogeneous and en-
demic group (sensu Schmid 1993), close to the African Tri-
chosetodes, and are of Asian origin (Randriamasimanana
and Gibon 2001). This is another example of Madagascar
being colonized from the Indian subcontinent.

Leptocerini
Leptocerus is a genus of Oriental and Afrotropical affini-

ties, but it is also found in the Palearctic and marginally
present in the Nearctic. In Madagascar, recent inventories
have revealed the presence of seven species whose phyloge-
netic affinities are Asian (Gibon and Randriamasimanana
2000).

Triaenodini

In the Afrotropical and Malagasy regions this tribe consists
of two genera, Trigenodes and Adicella. Adicella is a ho-
mogeneous genus with a clear preference for cold waters.
The genus is stream-dwelling and confined to the primary
rain forests. Triaenodes has a vast distribution that ex-
cludes only the southern part of the Neotropical zone. LR-
SAE inventories on Madagascar have found 15 species, all
of which are endemic.

Nectopsychini

This tribe is represented in the Afrotropical and Malagasy
regions by one genus, Parasetodes, which is very homoge-
neous and consists of a small number of species. Two spe-
cies are present in Madagascar. One of these is very fre-
quent outside the forests and appears very similar to P
sudanensis, which occurs across numerous savanna zones
of Africa. The other is restricted to the Namorona River.

Athripsodini

In Madagascar the Athripsodini constitute the main group
of Trichoptera. We have inventoried 130 species (Athrip-
sodes madagassicus [Ulmer] was not collected by the LR-
SAE and is not included in this total). In South Africa, 42
species are known (Moor 1993), a figure that is considered
to be unusually rich. The Malagasy forms belong to the
genera Athripsodes (37 species), Ceraclea (27 species), and
Leptocerina (5 species), as well as to two lineages that will
probably constitute two new genera.
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The genera Leptocerina (endemic to Africa) and Axioce-
rina {endemic to the Mascarenes) constitute an isolated lin-
eage within the Athripsodini, based on larval characters
(Moor 1997). The inventories conducted by the LRSAE
group have discovered five Malagasy Leptocerina, all en-
demic, thus filling a gap between the African and Masca-
rene species.

The new genera for Madagascar include “Ambrea,”
with four species that are forest-stream-dwelling and mor-
phologically close to Leptocerina, and “Lolondrano,” with
56 species that are also found in forest streams. This latter
group presents a curious association of primitive and spe-
cialized characters. It is close to the genera Ceraclea and
Athripsodes, but it also shares certain characters with Lep-
toceriella from southern India (Schmid 1993), from which
it is, however, distinct. “Lolondrano” is largely a primary
rain forest group, but it is also known from a few stations
in the central highlands and the east coast.

For nearly one century, Ceraclea, which had been de-
scribed by Stephen in 1829, was regarded as a synonym of
Athripsodes Billberg, 1820. The two genera were not re-
defined until Morse’s {1975) revision. Ceraclea consists of
three subgenera: Atbripsodina, Ceraclea, and Pseudolepto-
cerus. The Malagasy species do not belong to any of them.
They will be described in a new, endemic subgenus. Their
discovery represents a 34 % increase of the species richness
of Ceraclea.

Athripsodes is present in the Afrotropical, Oriental, and
Palearctic regions, but southern Africa is the zone in which
it shows maximum species diversity {(Moor 1997). It is
therefore not surprising that it is present in Madagascar,
where we have now discovered 36 new species (a2 44% in-
crease of the world’s total).

Relations with the African and indian Faunas

The affinities of the Malagasy trichopteran fauna are
largely African. The fauna of the African continent is rather
homogeneous and rather poor. In Cape Province, the spe-
cies richness increases, largely owing to the presence of
three endemic families. Two of these families (Barbaroch-
thonidae and Hydrosalpingidae) are monospecific and have
not (yet?) been found on Madagascar. The third (Petroth-
rincidae) previously consisted of three species, before the
discovery of 15 species on Madagascar. Two other African
families are unknown on Madagascar: the Xiphocentroni-
dae (a monospecific family restricted to the African conti-
nent) and the Limnephilidae (a marginal presence on some
peaks in Ethiopia). There are a few superior taxa present in
Madagascar but absent on the continent; these include the
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Paulianodiinae (a subfamily of Philopotamidae) and some
species currently under survey that belong either to the
Odontoceridae or to the Atriplectididae.

On the other hand, at the generic and infrageneric levels,
there is tlearly an Asian influence within the Malagasy
taxa. An excellent example is the genus Potamyia, which is
absent from the African continent. For other genera a phy-
logenetic infrageneric study is necessary to put the Indian
origin of the Malagasy lineages into perspective. For ex-
ample, at least two genera probably colonized Africa and
Madagascar after their separation and in two distinct ways:
(1) Setodes, of which the relatively recent Malagasy lineage
is of Indian origin and distinct from African lineages (Ran-
driamasimanana and Gibon 2001), and (2) Leptocerus, of
which the relatively archaic Malagasy lineage is distinct
from the more specialized African lineages (Gibon and
Randriamasimanana 2000).

Finally, the subfamily Chimarrinae (represented only by
the genus Chimarra) and the tribe Athripsodini (Athrip-
sodes, Leptocerina, Ceraclea, and two genera currently be-
ing described) consist of more than 38% of the recorded
species of Malagasy Trichoptera. This exceptional level of
speciation reinforces the hypothesis of a Gondwanan origin
of these two lineages, which should be confirmed by ongo-
ing phylogenetic research.

Microendemism and the importance
of Primary Rain Forests

Among the Philopotamidae there are exceptional levels of
microendemism in eastern primary rain forests (Gibon
2000}, distributed along both elevation and latitude gra-
dients. This high level of local endemism occurs across
most genera that are restricted to forest habitat (e.g., Pau-
lianodes, Wormaldia, Tinodes, Pisulia, Gyrocarisa, Lolon-
drano), but only to the forest lineages or groups for genera
that occur in all the habitats (e.g., Chimarra, Cheuma-
topsyche, Macrostemum, Athripsodes, Ceraclea, Oecetis,
Triaenodes).

In contrast, the Trichoptera fauna of rivers in open and
anthropogenic habitats shows a strong homogeneity across
the island, particularly below 1000 m. Among widespread
taxa (e.g., Hydroptila cruciata, Amphipsyche senegalensis,
Chimarra dybowskina, Cheumatopsyche vala, Parasetodes
sp., Setodes spp., and Oecetis of the Setodellina group),
there are direct affinities with the Indian or African faunas,
and their arrival on Madagascar is probably recent. There-
fore, there is a strong correlation between the type of biome
a caddisfly taxon occurs in and its level of endemism on
Madagascar. The perennial nature of aquatic environments
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in tropical rain forests does not provide selective pressure
for the development of strong dispersal capabilities. Fur-
ther, forest cover constitutes a considerable obstacle to the
movements of adult Trichoptera. Thus, the limited genetic
exchange between rain forest rivers presumably acceler-
ates isolation and local speciation. Conversely, species that
have successfully crossed the Mozambique Channe! or the
Lemurian Stepping-Stones (Schatz 1996) are forms adapted
to low elevations, as well as savanna habitats and areas of

dry climates where rivers are often ephemeral. Thus, these
taxa often have the ability to disperse long distances. The
Trichoptera of Madagascar are consequently divided into
two distinct groups. A suite of forms occurs in the primary
forests and tends to show high levels of endemism with very
localized populations; another group is broadly distributed,
often in open and human-modified habitats, and has prob-
ably recently colonized the island.

Lepidoptera: Systematics and Diversity

D. C. Lees and J. Minet

How rich is Madagascar’s lepidopteran fauna? In the past
decade, extrapolation from well-known to more poorly
known faunas has become a rather popular way to predict
levels of tropical diversity, including that within the Lepi-
doptera. Back at the end of the nineteenth century, Grandi-
dier (in Mabille 1887, p. iv) estimated, “M. Mabille, en se
basant sur ce qu'on sait des Lépidoptéres d’Europe, pense
que nous connaissons a peine la huitiéme partie des Noc-
turnes de toute Iile [= Madagascar]” [Mabille, based on
our knowledge of the European Lepidoptera, thinks that we
know at least an eighth of the moths of the entire island]. In
that work, Grandidier cited figures for lepidopteran diver-
sity on Madagascar (table 8.48).

On the basis of our reassessment of the Lepidoptera
fauna of the island (table 8.49), we tally that as of the end
of 2001 there were a total of 4530 described species: 2831
macrolepidopteran moths, 311 butterflies (all diurnal, here
including 4 unrecognized species and excluding 11 misat-
tributed species but not accounting for 29 synonyms and
19 species that need resurrecting from synonymy: see Lees
et al., this volume), and 1388 species of Microlepidoptera
(including pyraloids), which, unlike the Macrolepidoptera,
have not been comprehensively collected. As of the end of
2001, 86 additional described taxa were recognized at the

Table 8.48. E£arly counts of lepidopteran diversity on Madagascar

Author Year Diurnal Nocturnal Total
Boisduval 1833 75 67 142
Guenée 1865 88 90 178
Mabille 1885~87 253 500 753

SOURCE: Mabilie (1887).

subspecies level. At least 7 genera and 64 more species
are known in selected groups (see table 8.49) but remain
undescribed or have been incorrectly synonymized. So if
the intervening 114 years of intermittent taxonomic work
and faunal inventory are considered adequate to assimi-
late the true species richness of the fauna, today the num-
ber of moths known for Madagascar seems remarkably
close to Mabille’s predicted asymptote of at least 4000 spe-
cies. In reality, our count today of 4219 moths and 311
butterflies is likely to be an underestimate even given, for
instance, 20% synonymy, since there must be many thou-
sands of undescribed species, particularly among the ne-
glected Microlepidoptera.

In fact, the count of described moth species has been
nearly trebling each half century. By 1945, about 1450 spe-
cies of moths were known from Madagascar (Viette 1990).
Yet Viette (1990, pp. 18, 20} was able to count approxi-
mately 4100 species and 50 extra subspecies for the main
island of Madagascar (including all satelfite islands such as
Nosy Mangabe and Nosy Be but excluding Europa, Glo-
rieuses, etc.). This resulted from intensive post-World
War II rates of description, not least by Pierre Viette him-

self. The number of butterfly species has increased more

modestly. By 1995, Ackery et al, considered that the island’s
butterfly fauna comprised 317 species (as tallied in Lees
et al., this volume). Butterflies are considered relatively well
known, but Mabille’s figure (which we correct to 259 as a2
sum of his enumeration across the 57 different genera then
recognized—by comparison, today we count 88 genera)
boils down to 185 valid butterfly species today. The differ-
ence between these figures is mainly due to inclusion of
many species apparently recorded from Madagascar in
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