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Fig. 103: Habitat of Agraphydrus biltoni (type locality), South Africa, Kamiesberg Stream, with D.T. Bil-
ton (photograph: R. Bilton).
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Agraphydrus vadoni sp.n.

TYPE LOCALITY: Madagascar, Analanjirofo Region, Toamasina Province, Maroantsetra
(town).

TYPE MATERIAL: Holotype ¢ (MHNP): “g | Maroantsetra \ Ambodivoangy \ endogée \ (J. Vadon) [label
handwritten] | INSTITUT \ SCIENTIFIQUE \ MADAGASCAR”.

DIFFERENTIAL DIAGNOSIS: Belongs to group of species with extended metafemoral pubes-
cence and unicolored yellow maxillary palpi. Differs in unicolored yellow head, pronotum and
elytra, and in features of aedeagus (phallobase wide, parameres sigmoid with strong subapical
constriction and broad apex, median lobe wide, apex broadly rounded, notched) from all
Afrotropical species.

DESCRIPTION: Total length: 2.1 mm; elytral width: 1.0 mm; E.I.: 1.3, P.I.: 1.9, elytra 2.8 times
as long as pronotum. Habitus (Fig. 93) moderately slender, evenly oval, moderately convex.

Coloration: Labrum, clypeus, and frons unicolored yellow; maxillary palpi unicolored yellow;
pronotum and elytra unicolored dark yellow; ventrites and legs yellow.

Head: Clypeus with distinctly concave anterior margin, C.I. = 3.6, lateral length ratio cly-
peus/eyes = 2.0; microreticulation absent; ground punctation moderately fine, moderately im-
pressed, interspaces about twice as wide as punctures; systematic punctures indistinct. Eyes
small, not protruding, slightly oblong oval in dorsal view. Antennae with nine antennomeres.
Maxillary palpi slender, 1.1 times as long as pronotum in midline, 1.1 times as long as maximum
width of clypeus, length ratio palpomeres 4:3 = 1.3; palpomere 4 slightly asymmetrical. Mentum
with very few punctures; microsculpture absent.

Thorax: Pronotal ground punctation as on head; systematic punctures indistinct. Elytral ground
punctation as on pronotum; four rows of very indistinct systematic punctures present, mesal rows
1-3 with strongly reduced number of punctures, not reaching anterior margin. Mesoventrite with
mesal bulge, ridge absent.

Femora (Fig. 62): Pubescence present on less than proximal 2/3; hairlines slightly oblique.
Abdomen: Ventrite 5 with minute apical emargination, ca. 7 um deep.

Aedeagus (Fig. 31): Length: 0.34 mm. Phallobase wide, shorter than parameres, about as wide as
long; lateral margins sigmoid, abruptly narrowing basally to distinct, moderately wide
manubrium; borderline between pigmented and unpigmented portion of ventral face almost
reaching manubrium. Parameres very wide at base; margins sigmoid, with strong subapical
constriction, apex distinctly widening; basal portion of dorsal face extending to proximal third of
phallobase. Median lobe wide, apex broadly rounded, dorsal face distinctly incised, not reaching
apex of parameres; ventral face deeply split into right and left half; corona in subapical position;
basal apophyses long, extending to mid-length of phallobase.

ECOLOGY:: Probably terrestrial (“endogée”).
DISTRIBUTION (Fig. 97): Madagascar.

ETYMOLOGY: The species is dedicated to the naturalist and member of the Académie
malgache, Jean Vadon (1904—1970), collector of the holotype.

Agraphydrus villiersi (BALFOUR-BROWNE, 1958)

Helochares (Gymnhelochares) villiersi BALFOUR-BROWNE 1958: 184.
Agraphydrus (Gymnhelochares) villiersi BALFOUR-BROWNE; HANSEN 1999b: 157; HEBAUER 2006: 27.

TYPE LOCALITY: Ivory Coast, Montagnes District, Tonkpi Region, Mont Tonkoui.
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TYPE MATERIAL: Holotype (not examined, depository not explicitly noted in original description): “d, IVORY
COAST, Tonkoui, 900-1 200 m, 20-30-IX-1946. (A. Villiers leg.)” (BALFOUR-BROWNE 1958). The specimen could
not be traced in the MHNP, where it should be deposited (I vainly tried to trace it personally in the MHNP for five
days in March 2017); and it could not be found in any of the collections listed above. Paratypes: IVORY COAST
(examined): 1 ex. (NHM): “Para- \ type [yellow bordered round label] \ IFAN — 1946 \ TONKOUI C.I. \ 900-1200
m \ A.VILLIERS [label handwritten] | FORET PRIM \ 20-30-IX [label handwritten] | Brit. Mus. \ 1949-68 [“68”
handwritten] | H.(Gymnhelochares) [handwritten] \ villiersi Paratype [handwritten] \ J.Balfour-Browne det. [label
marked with red at right border] \ Agraphydrus \ villiersi BBr. [handwritten] \ HEBAUER det.” (BALFOUR-BROWNE
(1958) mentions 26 specimens with these sampling data); 4 exs. (NHM): same data, but 500—-800 m a.s.l., with the
handwritten addition “culture” (BALFOUR-BROWNE (1958) mentions 18 specimens with these sampling data).
GUINEA (not examined): “FRENCH GUINEA: Mont Nimba, prés camp I, 25 septembre 1951 (62 Ee), 1 8,1 ¢;
prés camp I, 1 600 m, 7 aoGt 1951 (14 Em), 1 ¢ (Lamotte and Roy leg.)” (BALFOUR-BROWNE 1958). The specimens
from Guinea could not be traced in the MHNP or in any of the collections listed above.

ADDITIONAL MATERIAL EXAMINED:

NIGERTA:14,1 ¢ (ZMUC): NW Zone, Kaduna State, Anara, near Kaduna, in rockpools, 5.—12.VII.1962, leg.
M.W. Service.

Specimens of unknown provenance: 1 &, 1 ¢ (MHNP): “Helochares \ Gymnhelochares) \ villiersi JBB [hand-
written] \ J.Balfour-Browne det. \ IV. 1958 [“IV.” and “8” handwritten]”.

DIFFERENTIAL DIAGNOSIS: Shares absence of metafemoral pubescence with 4. camerun-
ensis, differs in larger size, less broad habitus, nine antennomeres, infuscated maxillary palpo-
mere 4, less extended pubescence on pro- and mesofemora, and features of aedeagus (apex of
palpomeres broadly rounded, basal lobe distinctly shorter) from this species.

DESCRIPTION: Total length: 1.9-2.2 mm; elytral width: 1.0 mm; E.I.: 1.3, P.I.: 2.0-2.1, elytra
2.9 times as long as pronotum. Habitus (Fig. 94) moderately broad, elytra evenly oval, strongly
convex.

Coloration: Labrum, clypeus and frons unicolored black; maxillary palpomeres 1-3 yellow,
palpomere 4 entirely infuscated or with distinctly darkened apex; pronotum black with very
narrow, indistinct, yellow lateral margins; elytra black with brightened posterior area; ventrites
and femora black; tibiae light brown.

Head: Clypeus with distinctly concave anterior margin, C.I. = 4.1-4.3, lateral length ratio
clypeus/eyes = 1.8; microreticulation absent; ground punctation moderately coarse, distinctly
impressed, interspaces about as wide as punctures, systematic punctures indistinct. Eyes large,
not protruding, slightly oblong oval in dorsal view. Antennae with nine antennomeres. Maxillary
palpi moderately stout, 0.9 times as long as pronotum in midline, 0.8 times as long as maximum
width of clypeus, length ratio palpomeres 4:3 = 1.2; palpomere 4 slightly asymmetrical. Mentum
with fine punctures, grouped laterally; microsculpture absent.

Thorax: Pronotal ground punctation as on head; systematic punctures moderately distinct. Elytral
ground punctation as on pronotum; systematic punctures indistinct, few indistinctly coarser
punctures visible among irregular ground punctation. Mesoventrite with weak bulge.

Femora (Fig. 63): Pubescence present on less than proximal half of profemur, on proximal third
of mesofemur with straight to concave hairlines; restricted to proximal half of anterior margin
and on a narrow portion adjacent to trochanter on metafemur.

Abdomen: Ventrite 5 weakly sclerotized apically with very shallow emargination, ca. 7 um deep,
emargination absent in specimens from Nigeria.

Aedeagus (Fig. 32): Length: 0.29-0.40 mm. Phallobase about half as long as parameres, about as
long as wide; lateral margins weakly curving, not abruptly narrowing to short manubrium;
borderline between pigmented and unpigmented portion of ventral face indistinct. Parameres
moderately wide; lateral margins slightly curving, slightly constricted subapically; apex bluntly
rounded, not inflated, very slightly inclining mesad; basal portion of dorsal face extending into
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phallobase, reaching distal third. Median lobe slender; apex bluntly rounded, reaching or almost
reaching apex of parameres; corona in subapical position; short, plate-like structure present in
basal half; basal apophyses moderately sized, extending to mid-length of phallobase.

COMMENT: The specimens from Nigeria differ from individuals from Ivory Coast by larger
body size, larger aedeagus, and slightly more extended femoral pubescence.

ECOLOGY: Collected in rockpools.
DISTRIBUTION (Fig. 98): Guinea, Ivory Coast, Nigeria (first record).

The only record from Cameroon (HEBAUER 2006) is based on a misidentified specimen of
A. malkini (see above). HEBAUER (20006) listed also “Gabon”, obviously due to confusion with
Guinea, which is missing in his list.

Key to the species of Agraphydrus of Africa and Western Asia

1 Metafemoral PuDESCENCE ADSENL...........evveieiieiieieieieieie ettt ettt e ssenseeseesenes 2
- Metafemoral PUDESCENCE PIESENL.......c.ccuirtiieiriirtiieiietcrtetet ettt ettt ettt ettt ettt ebeseene 3
2 Eight antennomeres; maxillary palpomere 4 yellow; pubescence on profemur present on more

than proximal half, on mesofemur on proximal half (Fig. 42); habitus (Fig. 73) very broad;
body length: 1.6 mm; aedeagus: basal lobe more than half as long as parameres (Fig. 11).......
...................................................................................................................................... camerunensis

- Nine antennomeres; maxillary palpomere 4 infuscated; pubescence on pro- and mesofemur
present on less than proximal half (Fig. 63); habitus moderately broad (Fig. 94); body length:
1.9-2.2 mm; aedeagus: basal lobe less than half as long as parameres (Fig. 32).. villiersi

3 Maxillary palpomere 2 slightly infuscated in proximal half; acdeagus: Fig. 5 ................ andringitra
- Maxillary palpomere 2 yellow, infuscation absent.............cceoviireririeiieneneieeneeeeseeees 4
4 Maxillary palpomere 4 infuscated at APEX .......ccveiierieriririeieieereeee et 5
- Maxillary palpomere 4 unicolored yellow or darkened on more than distal half................c........... 10
5 Pronotum YEIIOW . ....couiiiiiiiiiiete ettt ettt 6
- Pronotum dark DIOWIL.......ccooueiiiiiiiiiiiiiciecceee ettt 9
6 Abdominal ventrite 5 without apical emargination; acdeagus: Fig. 22 .......cccceevevenrnnne minutissimus
- Abdominal ventrite 5 with apical €margination ............coccoeeveiirirerierininenee et 7
7 Clypeus yellow; eight antennomeres; aedeagus: Fig. 21 .....ccccoivireiiinenincceceene matoposensis
- Clypeus black; NiNe aNtENNOMETES .......c.eveveerirrerieierieteetesietestesesseeestesessesseseseesessesseseseesessensessessenes 8
8 Aedeagus: apex of parameres with large lateral extension (Fig. 4)... .. albescens
- Aedeagus: apex of parameres with small lateral extension (Fig. 6) .......cccocccevvveeinccnnnne angustatus
9 Habitus very slender, elytra parallel-sided (Fig. 75); mesofemur pubescent in less than
proximal half, metafemur pubescent on basal third (Fig. 44); aedeagus: parameres without
apical extension (Fig. 13); Arabian Peninsula...........ccccocovirierienieininceiceeeseeeee e elongatus

- Habitus moderately slender, elytra widening posterior to mid-length (Fig. 72); mesofemur
pubescent in more than proximal half; metafemur pubescent on basal half (Fig. 41); aedeagus:
parameres with apical extension (Fig. 10); RSA ..o biltoni

10 Maxillary palpomere 4 darkened on more than distal half ............cccocconiiiniiniinnciice 11

- Maxillary palpomere 4 unicolored YEIlOW .........cc.eveiriiiierieiieieieieieeeeee et 13
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Body length 2.5-3.2 mm; habitus very slender, elytra widening behind mid-length (Fig. 64);
maxillary palpi 1.3 times as long as pronotum in midline; aedeagus: apex of parameres
ACUMINALE (FIZ. 2)1iutetieiieiiiieieiete ettt ettt et seeseese s et eneeneesa s e sennens acutus

Body length 1.7-2.4 mm, habitus broad, elytra not widening behind mid-length (Figs. 69, 82);
maxillary palpi shorter than pronotum in midline; aedeagus: apex of parameres rounded (Figs.
T3 20) ettt ettt ettt e 12

Body length 2.1-2,4 mm; metafemur pubescent on more than proximal half (Fig. 38);
abdominal ventrite 5 with apical emargination; basal lobe distinctly shorter than parameres
(FIE. 7) oottt ettt ettt s e ae st n e ae et et et st s e e ne et et e enenteneeneas atripalpis

Body length 1.7 mm; metafemur pubescent on less than proximal third (Fig. 51); abdominal
ventrite 5 without apical emargination; acdeagus: basal lobe slightly shorter than parameres

(FIE. 20) ettt ettt ettt n ettt e b et eaean malkini
Elytra with banded color pattern: yellowish in anterior and posterior third and dark brown in
middle (Fig. 71); aedeagus: Fig. 9; Gabon .........ccccoviviiiiiiiiiniiiciecececee e bilardoi

Elytra yellow, brown or black, without banded pattern...........cccccoevevrerineinneiniicccccnes 14
Clypeus and frons unicolored yellow; aedeagus: Fig. 31 .... vadoni
Clypeus dark brown, rufous or black, frons black...........ccccceviniviiiiiinniniiicccccee 15
Pronotum YEILOW. .....c.oouiiiiieiieiiee ettt ettt ettt et r e eae e nnenean 16
Pronotum dark brown, at least in mesal third, or black ...........ccccoovivviiiiiiiiiiieceeeee e 17

Elytra yellow (Fig. 76); nine antennomeres; basal portion of parameres very large, reaching
proximal third of phallobase (Fig. 14); Ghana, Cameroon............ccceeereeererereeresererienens flavescens

Elytra dark brown (Fig. 70); eight antennomeres; basal portion of parameres moderately sized,
reaching distal third of phallobase (Fig. 8); Gabon ...........cccceeivirenereicieceeecee bicoloratus

Metafemoral pubescence on less than proximal half (Fig. 54); aedeagus: Fig. 23................... pauper
Metafemoral pubescence on more than proximal half...........c..oooiiiiinie 18
Body length more than 2.9 mm; aedeagus: Fig. 24 ........ccooieiviienieceeeeeee e praecipuus
Body length less than 3.0 MIM......c.ciiiiiiiieieieieeseeee et saenees 19
Species occurring in Madagascar, Mozambique, RSA.........c.cocooiiiiiininiceeeee 20
Species occurring in D.R. Congo, Gabon, Ethiopia, Tanzania, Zimbabwe.............ccccecvvvrererenns 28
Pronotum and elytra BIACK .........ccoorieieieiieeee s 21

Pronotum dark brown mesally, with widely brightened, yellow or rufous lateral margins,
152 728 T 0 (0 10 | TSRS 22

Habitus broad (Fig. 78); nine antennomeres; median lobe wide, widening distal to mid-length
L35 T ) SO PRPSS Sfontis

Habitus moderately broad (Fig. 77); eight antennomeres; median lobe narrow, widest at mid-
length (Fig. 15) covovieieieeeeeeeeene .... flavipes

Mesoventrite carinate; aedeagus: Figs. 17, 27 oo 23

Mesoventrite not carinate; aedeagus: Figs. 18—19, 25, 2829 .......cccoiviriniinininincecneeeee 24

Body length 2.6 mm; pronotum with defined dark brown mesal patch; elytra light brown; nine
antennomeres; manubrium very small, median lobe very narrow, pencil-shaped (Fig. 17).. gereckei

Body length 2.1-2.3 mm; pronotum with undefined dark brown mesal coloration, with
decreasing in intensity toward lateral margins, elytra dark brown; eight antennomeres; manu-
brium moderately sized, median lobe wide basally, evenly narrowing apicad (Fig. 27)........... rivalis

Pronotal and elytral ground punctation very fine; median lobe without reinforcing plate (Figs.
L8719, 25) ettt s ettt ettt s s 25
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- Pronotal and elytral ground punctation moderately coarse; median lobe with reinforcing plate

(FIgS. 28729) ..o 27
25  Aedeagus: phallobase distinctly shorter than parameres, manubrium narrow, median lobe
moderately Wide (FIZ. 25)...cuiiiiiiiiieieeeee e punctatellus
- Aedeagus: phallobase only slightly shorter than parameres, manubrium wide, median lobe
very NarroW (F1gS. I8719) ..ottt 26
26  Aedeagus: parameres slender, mesal margin semicircularly excised in basal half (Fig. 19)......
................................................................................................................................. madagascarensis
- Aedeagus: parameres wide, mesal margin not excised (Fig. 18).......cccccoevviiiciinncnne goldschmidti

27  Aedeagus: reinforcing plate of median lobe not widening in mid-length, with strong apical
incision, corona situated subapically (Fig. 28) .......ccoeoiiiriiiiiiniieieeeeee e scutifer

- Aedeagus: reinforcing plate of median lobe distinctly widening in mid-length, without in-
cision, corona situated in distal third (Fig. 29) ........ccceoniiiiiniininiiceecees tumidus

.. thodesiensis

28  Pronotum with wide yellow margins; aedeagus: Fig. 26; Zimbabwe...

- Pronotum dark brown, without wide yellow margins............coceverieieerenierieineseeeee e 29

29  Body length 2.2 mm; aedeagus: Fig. 3; Ethiopia........cccocevinienieiinineniicircncceecnee aethiopicus

- Body length 2.4-2.7 mm; aedeagus: Figs. 12, 30; D.R. Congo, Tanzania.............ccccecerervrerennennne 30

30  Aedeagus: basal lobe bending rectangularly to manubrium, parameres with subapical
indentation, median lobe longer than parameres (Fig. 30); Tanzania.............c.cccoo..... usambaraensis

- Aedeagus: basal lobe bending in obtuse angle to manubrium, parameres without subapical
indentation, median lobe shorter than parameres (Fig. 12); D.R. Congo .......ccccocevvevennnne congolensis

Discussion

A total of 199 species of Agraphydrus is now described. These species occur mainly in the
tropical and subtropical regions of the Old World, only few are known from temperate zones.
The highest diversity is found in the Oriental and adjacent Eastern Palearctic regions (165 spp.),
far less are known from the Afrotropical Region (31 spp.), and only four species are known from
the Australian Region. Agraphydrus minutissimus is the only species known to occur in the
western part of the Palearctic Region (sensu HANSEN 1999b).

Fourteen of the Afrotropical species (almost 50%) occur in Madagascar, 12 of these are regarded
as endemic. A similarly high Madagascan diversity is also encountered in the hydrophilid genus
Anacaena THOMSON, 1859 (KOMAREK 2004, KOMAREK & BEUTEL 2007, BILTON & KOMAREK
2016), which cannot be explained solely by more intense sampling activities, but rather by
adaptive radiation.

In Africa, water beetles are still rarely sampled: specimens of Agraphydrus have been collected
in 21 countries, in most of them by only 1-2 collectors/collecting teams in 1—4 sampling
localities, apart from Madagascar (9 colls., 35 locs.), RSA (7 colls., 28 locs.), Namibia (6 colls.,
13 locs.), Tanzania (3 colls., 11 locs.), Zimbabwe (7 colls., 10 locs.), and Cameroon (4 colls.,
4 locs.). It can be assumed that the actual diversity of Agraphydrus species in the Afrotropical
Region is much higher than what is known by now. Nevertheless, a lower abundance and
diversity than in the Oriental Region can be inferred from the fact that very rarely a maximum of
two species could be found in one locality, in contrast to a maximum of seven species in the
Oriental Region (KOMAREK 2018).

Morphologically, the Afrotropical species are similar to the species from the Oriental and
Australian Regions. Agraphydrus albescens, A. angustatus and A. minutissimus share very
similar features (habitus slender, elytra widening posterior to mid-length, clypeus black with
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yellow preocular patches, pronotum and elytra largely yellow, maxillary palpomere 4 infuscated
apically, aedeagus slender, manubrium very indistinct) with 4. coomani (ORCHYMONT, 1927), a
species widespread in the Oriental and Australian regions, and with the other species of the
A. coomani group (KOMAREK & FREITAG 2020).

The shape of the maxillary palpomere 2 (straight or very slightly curving mesad, club-shaped,
widening apicad) is not found in any other genus of Hydrophilidae and can probably be regarded
as autapomorphy.

Agraphydrus vadoni is probably terrestrial. For A. camerunensis, A. matoposensis, and A. rho-
desiensis the sampling circumstances are not known, the other species are aquatic. Agraphydrus
atripalpis and A. gereckei were found in hygropetric habitats, for A. andringitra, A. mada-
gascarensis, A. pauper, A. scutifer, and A. tumidus a hygropetric habitat can be suspected.
Agraphydrus albescens, A. angustatus, A. matoposensis, and A. minutissimus were caught at
light.
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Zusammenfassung

Die Arten der Gattung Agraphydrus REGIMBART, 1903 Afrikas und Siidwestasiens werden
revidiert und eine Redeskription der Gattung wird présentiert. Insgesamt werden 25 neue Arten
beschrieben. Agraphydrus minutissimus kommt auch in der Westpaldarktis (Nordarabien,
Siidiran) vor; das Vorkommen dieser Art im heutigen Syrien ist nicht bestétigt. Der afrikanische
Kontinent ist dulerst schwach untersucht; dennoch ist anzunehmen, dass Haufigkeit und Vielfalt
der Arten insgesamt geringer sind als in der Orientalischen Region.

Agraphydrus vadoni ist moglicherweise terrestrisch, fiir drei Arten sind die ndheren Fang-
umstidnde nicht bekannt, die {ibrigen Arten sind aquatisch. Mehrere Arten sind anscheinend
hygropetrisch, vier wurden am Licht gesammelt.

Habitusaufnahmen, Abbildungen der Aedeagi und Femora aller Arten, sowie Verbreitungskarten
und ein Artenschliissel sind angefligt.
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