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During collecting trips to Madagascar in the last decade several Acanthodrilidae sensu 
lato species were collected. The newly acquired material expresses high variability of the 
excretory system containing meroic, holoic vesiculate and holoic avesiculate species. The 
possible relationships of the Malagasy acanthodrilids is discussed and five species; Acan-
thodrilus hesperus, Eodriloides metandricus, Howascolex proprioporus, Howascolex vohimanus 
and Vazimbascolex alaotranus spp. n. are described. Vazimbascolex gen. n. represents also a 
new genus to science. The holoic avesiculate Acanthodrilus majungianus Michaelsen, 1897 
and A. voeltzkowi Michaelsen, 1897 are conditionally transferred to the South African genus 
Eodriloides Zicsi, 1998; Eodrilus dauphinianus Michaelsen, 1910 and Microscolex (Notiodrilus) 
hyalochaeta Michaelsen, 1907 to Howascolex Michaelsen, 1901.

Keywords: Malagasy region, earthworms, Oligochaeta, Opisthopora, Crassiclitellata, ex-
cretory system.

INTRODUCTION

Madagascar with its ca 600,000 km2 territory represents the world’s fourth 
largest island and one of the 25 biodiversity hotspot of the Earth (Myres et al. 
2000). Interestingly, the earthworm fauna of Madagascar is poorly studied 
and there were only a couple of papers dealing with this important group of 
the soil fauna (Michaelsen 1897, 1907, Cognetti 1906) until a new research 
program (Faune-M) by the French Foundation for the Research on Biodiver-
sity was launched in 2008. In the framework of this project several collecting 
trips have been organized to visit different parts of the island, resulted in de-
scribing nine new species in the endemic family Kynotidae raising the num-
ber of valid species in the family to 22 (Csuzdi et al. 2012, 2017a, Razafind-
rakoto et al. 2011, 2017).
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Apart from the kynotids one ocnerodrilid (Gordiodrilus madagascariensis 
Michaelsen, 1901) and five acanthodrilid species (Acanthodrilus majungianus Mi-
chaelsen, 1897; Acanthodrilus voeltzkowi Michaelsen, 1897; Howascolex madagas-
cariensis Michaelsen, 1901; Microscolex (Notiodrilus) hyalochaeta Michaelsen, 1907 
and Eodrilus dauphinianus Michaelsen, 1910) have previously been described, 
and in a recent paper (Csuzdi et al. 2016) another new species was added to this 
group; Howascolex farafangana Csuzdi, Razafindrakoto et Hong, 2016.

The taxonomy of the Malagasy endemic genus Howascolex is more or less 
settled (Julka 1988, Csuzdi et al. 2016) however, the proper genus in which 
the other four species (majungianus, voeltzkowi, dauphinianus and hyalochaeta) 
belong to is still uncertain. These species show basic acanthodrilin characters 
such as spermathecae in 8, 9, prostates in 17, 19, one strongly muscular giz-
zard in 5 and holoic? exoic avesiculate nephridial system. These characters 
exclude them from the genus Acanthodrilus which is characterised by vesicu-
late nephridia and known only from New Caledonia and the neighbouring 
islands (Jamieson & Bennett 1979, Csuzdi et al. 2017b). Pickford (1937) ex-
amining the nephridial system of majungianus and voeltzkowi relegated these 
species to the Australian genus Eodrilus Michaelsen, 1907 which later proved 
to be a synonym of the Australian Diplotrema Spencer, 1900 (Jamieson 1971, 
Jamieson & Dyne 1976, Dyne & Jamieson 2004) therefore Fragoso & Rojas 
(2016, 2018) list all the four species in this cul-de-sac genus containing differ-
ent species from Central and South America as well.

On the basis of the bidiverticulate spermathecal condition of the South 
African Diplotrema-like species Zicsi (1998) separated them to the newly erect-
ed genus Eodriloides. These South African species differ from the Australian 
Diplotrema also in the absence of the genital setae localised around the sper-
mathecal pores. Two of the Malagasy acanthodrilid species (majungianus and 
voeltzkowi) fit completely to the diagnosis of Eodriloides therefore until a thor-
ough revision of the whole Diplotrema group is done we relegate these two 
species to the African Eodriloides.

Microscolex (Notiodrilus) hyalochaeta was described on a single macerated 
specimen. It hasn’t got spermathecal diverticulum at all and Michaelsen stat-
ed that there is a “ringförmige überwallung” (a circular thickening) around 
the oesophagus in segment 14. Michaelsen (1907) supposed that the speci-
men is holoic but he was not sure about it due to the bad conservation of the 
specimen. In the Vohimana Reserve we have found a similar species with adi-
verticulate spermathecae, calciferous glands (circular thickening around the 
oesophagus) in segment 15 and with large megameronephridia accompanied 
by several minute meronephridia. These specimens clearly differ in some de-
tails from hyalochaeta but surely belong to the genus Howascolex, therefore here 
we suggest relegating Microscolex (Notiodrilus) hyalochaeta Michaelsen, 1907 to 
the genus Howascolex.
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Eodrilus dauphinianus Michaelsen, 1910 was described on a single adult 
specimen from Fort Dauphin (now Taolagnaro, S. Madagascar). Its nephridial 
system is stated as “meganephridisch” but the specimen possesses well de-
veloped calciferous diverticula in segment 16 which is a typical Howascolex 
character. Also the structure of spermathecae is quite peculiar; the unstalked 
diverticulum surrounds almost completely the duct of the spermatheca and 
possesses two lateral bulging. This structure is completely identical with that 
of Howascolex madagascariensis described from Andrahomana just some 50 km 
west of Taolagnaro. As the real structure of the nephridial system is often 
overlooked (Csuzdi et al. 2016) and the presence of large calciferous glands 
posterior to the genital segments is a well defined character of Howascolex here 
we propose transferring Eo. dauphinianus to Howascolex as well.

Elaborating the acanthodriline material collected in different parts of 
Madagascar between 2008–2017 altogether six species were found of which 
five represent new species to science including one belonging to a new genus 
herewith described.

MATERIAL AND METHODS

Earthworms were collected primarily by using the diluted formaldehyde method 
(Raw 1959) supplemented with digging and hand-sorting. The material collected was 
killed in 75% ethanol and fixed in 4% formaldehyde solution. From each morpho-species a 
parallel material was conserved in 96% ethanol for DNA studies. 

The material collected has been deposited in the Hungarian Natural History Mu-
seum (HNHM), the Zoological Museum of the University of Antananarivo (ZMUA) and in 
the National Institute of Biological Resources (NIBR).

TAXONOMY

Acanthodrilidae Claus, 1990

Eodriloides majungianus (Michaelsen, 1897) comb. n.

Acanthodrilus majungianus Michaelsen, 1897: 218.
Notiodrilus majungianus: Michaelsen 1900: 136.
Eodrilus majungianus: Michaelsen 1907: 141, Pickford 1937: 587.

Material examined. – HNHMAF/5688 1 ex. Ambodimanga, Ankarafantsika District, 
Madagascar, 16°19’27.91”S, 46°49’52.90”E, 83 m a.s.l., mixed forest, soil and litter. Leg. 
04.03.2017, Yong Hong & Malalatiana Razafindrakoto (MD19).

Diagnosis – Clitellum on 13–18, prostate pores 17, 19 connected with al-
most straight genital grooves just outside setal line b. Spermathecae elongated 
oval with two diverticles on the opposite sides of the duct (Fig. 1). The penial 
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setae slightly spatulate, 0.57 mm long and 0.013 mm wide, ornamented with 
scattered small serrations (Fig. 2)

Remarks – Our specimen fits well to the original description of Mi-
chaelsen (1897). The only notable difference is in the length of the clitellum 
which is stated on 13–17 by Michaelsen, but remarked that the hind end of the 
clitellum is not fully developed yet.

Eodriloides metandricus Csuzdi, Razafindrakoto et Hong sp. n.
(Figs 3–6)

Material examined − Holotype: HNHM AF/5689 clitellate adult, Tsararano, Marovay 
District, Madagascar, 16°10’55.99”S, 46°39’44.95”E, 48 m a.s.l. mixed forest, soil and litter. 
03.03.2017, Leg. Yong Hong & Malalatiana Razafindrakoto. Paratypes: HNHM AF/5690 
3 clitellate adult + 13 aclitellate adult ex., HNHM AF/5691 2 clitellate adult + 9 aclitellate 
adult ex. Locality and date same as of Holotype.

Etymology − The specific epithet refers to the metandric condition of the male ap-
paratus.

Diagnosis − Length 86–96 mm, diameter 3–3.5 mm. Colour pale, pigmen-
tation lacking. First dorsal pore in 7/8. Clitellum saddle-shaped on 13–19. f 14 
paired, presetal outside b. Prostatic pores 17, 19. Spermathecal pores large in 
7/8, 8/9, spermathecae with elongated oval ampoule, and an equally long duct 
bearing a pair of acinous diverticula at the basis of the duct. Gizzard large in 
5, last pair of hearts in 13. Calciferous glands lacking, vascular oesophagus in 
9–12. Excretory system holoic avesiculate. Functionally metandric, vesicles in 
12. Penial setae present, length 1 mm, diameter 0.035 mm. Tip slightly bent, 
ornamentation dense transversal serrations.

Description − Length of the holotype 95 mm, width (postclitellar) 3.5 mm. Segments 
No. 180, the last 15 segments regenerated. Paratypes 86–96 mm in length and 3 mm in di-
ameter, segment No. 188–192. Colour greyish, pigmentation absent. Prostomium slightly 
epilobic, dorsal pores from 7/8. Segments simple, sometimes with slight secondary an-

1

2

Figs 1–2. Eodriloides majungianus (Michaelsen, 1897): 1 = spermatheca, 2 = penial seta
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Figs 3–6. Eodriloides metandricus sp. n.: 3 = setal arrangements; a, b, c, d represent setal lines. 
4 = ventral view of the fore-body; Fp = female pore, Pap = genital papillae, Pp = prostatic 
pores, St = spermathecal pores. 5 = penial seta; A = tip of the seta, B = ornamentation. 6 = 

spermatheca
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nulation. Setae visible from segment 2, eight per segment in closely paired regular rows. 
Setal formula after clitellum aa:ab:bc:cd:dd = 6.5:1.25:5.5:1:35 (Fig. 3). Setae of 17, 19 modi-
fied to penial setae, genital setae lacking. Spermathecal pores paired prominent slits in the 
intersegmental furrow 7/8, 8/9 lateral to seta b. Clitellum saddle-shaped on 13–19. Female 
pores in 14, presetal and slightly lateral to b. Two pairs of prostatic pores in 17 and 19 just at 
the base of seta b, joined by almost straight seminal grooves, running outside b. Male pores 
minute, externally not visible on 18, within the seminal grooves. Genital markings un-
paired as three or four mid-ventral, intrasegmental papillae located in 7, 13, 14 and paired 
in 16 around the ventral setae (Fig. 4).

First septum visible 5/6, septa 6/7–11/12 thickened. One large oesophageal gizzard in 
5. Dorsal vessel single throughout, last pair of hearts in 13. Excretory system holoic, ave-
siculate. Calciferous glands missing but the oesophagus in 9–12 highly vascular. Intestine 
begins in 16, typhlosole lacking. Metandric. One pair of functional testis and iridescent 
male funnel in 11, accompanied by a pair of vestigial, not iridescent male funnel in 10. 
Seminal vesicles a single pair in 12. One pair of moderate sized ovaries in 13. Two pairs of 
tubular prostates of similar size in 17 and 19, somewhat coiled and confined to their own 
segment. Penial setae small, ca. 1 mm in length and 0.035 mm in diameter. The tip slightly 
bent, ornamentation dense transversal serrations (Fig. 5). Two pairs of spermathecae in 8 
and 9. Ampulla slightly elongate, oval, duct almost as long as the ampoule. A pair of front-
facing, acinous diverticulum joins to the duct just above the spermathecal pore (Fig. 6).

Remarks − The new species is close to Eodriloides voeltzkowi (Michaelsen, 
1907) comb. nov. but differs from it in its smaller dimensions (96 vs. 120 mm), in 
the metandric condition of the male apparatus (vesicles in 12 vs. 9, 12) and in the 
intersegmental openings of spermathecae (vs. segmental on the rim of 8 and 9).

Howascolex proprioporus Csuzdi, Razafindrakoto et Hong sp. n.
(Figs 7–10)

Material examined − Holotype: HNHM AF/5692 clitellate adult, Tsararano, Marovay 
District, Madagascar, 16°10’55.99”S, 46°39’44.95”E, 48 m a.s.l., mixed forest, soil and litter. 
03.03.2017, Leg. Yong Hong & Malalatiana Razafindrakoto. Paratypes: HNHM AF/5693 
6 clitellate adult ex., HNHM AF/5694 1 clitellate adult ex. Locality and date same as of 
Holotype. HNHM AF/5696 4 clitellate adult ex., Ankazomborona, Marovay District, Mada-
gascar, 16°06’35.73”S, 46°46’58.13”E, 48 m a.s.l., mixed forest, soil and litter. 03.03.2017, 
Leg. Yong Hong & Malalatiana Razafindrakoto. HNHM AF/5697 2 clitellate adult ex., Am-
bodimanga, Ankarafantsika District, Madagascar, 16°19’27.91”S, 46°49’52.90”E, 83 m a.s.l., 
mixed forest, soil and litter. 04.03.2017, Leg. Yong Hong & Malalatiana Razafindrakoto.

Etymology − The specific epithet refers to the closely paired genital pores.

Diagnosis − Length 55–77 mm, diameter 3–4.5 mm. Colour pale, pig-
mentation lacking. First dorsal pore in 12/13. Clitellum circular on 13–18. f 
14 closely paired midventral. Prostatic pores closely paired on 17, 19. Sper-
mathecal pores closely paired, segmental on small midventral papillae on 8, 
9. Spermathecae with an oval ampoule, and a half as long duct bearing a small 
multilocular diverticulum at the basis of the duct. Gizzard large in 5?, last pair 
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of hearts in 13. Calciferous glands large, extramural in 15. Excretory system 
meroic with ventral megameronephridia. Functionally metandric, vesicles in 
12. Penial setae present, length 0.7 mm, diameter 0.02 mm. Tip pointed, slight-
ly bent, ornamentation scattered teeth.

Description − Length of the holotype 77 mm, width (postclitellar) 4.5 mm. Segments 
No. 191. Paratypes 55–68 mm in length and 3–4 mm in diameter, segment No. 159–184. 

7

8

9 10
A

B

Figs 7–10. Howascolex proprioporus sp. n.: 7 = setal arrangements; a, b, c, d represent setal 
lines. 8 = ventral view of the fore-body; Fp = female pore, Pap = genital papillae, Pp = pros-
tatic pores, St = spermathecal pores. 9 = penial seta; A = the whole seta, B = tip of the seta. 

10 = spermatheca
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Colour greyish, pigmentation absent. Prostomium schizolobic, dorsal pores from 12/13. 
Segments before clitellum clearly triannulate, after clitellum not so expressed. Setae visible 
from segment 2, eight per segment in moderately paired regular rows. Setal formula after 
clitellum aa:ab:bc:cd:dd = 3.1:1:2.8:1.8:25 (Fig. 7). Setae of 17, 19 modified to penial setae. 
Genital setae lacking. Spermathecal pores segmental, closely paired on midventral papillae 
in segments 8 and 9. Clitellum circular on 13–18. Female pores closely paired, midventral 
on 14. Two pairs of prostatic pores in 17 and 19 ventral to setae a, joined by angle-quotes 
shaped seminal grooves, running between a–a. Male pores minute, externally not visible 
on 18, within the seminal grooves. Paired genital markings present in 17, 18, 19 (Fig. 8).

First septum visible 8/9, septa 9/10–12/13 slightly thickened. One large oesophageal 
gizzard in front of the first septum (possibly in 5). Dorsal vessel single throughout, last 
pair of hearts in 13. Excretory system meroic throughout with ca. 14 minute, biramous 
meronephridia and one ventral row of larger meronephridia (megameronephridia?) per 
side. Calciferous glands large, extramural in 15. Intestine begins in 17, typhlosole large, 
bilobate. Metandric. One pair of functional testis and iridescent male funnel in 11. There is 
a vestigial, not iridescent male funnel in 10 and a single pair of seminal vesicles in 12. One 
pair of ovaries in 13. Two pairs of tubular prostates of similar size in 17 and 19, somewhat 
coiled and confined to their own segment. Penial setae small, ca. 0.7 mm in length and 0.02 
mm in diameter. The tip pointed, slightly bent, ornamentation scattered small teeth (Fig. 
9). Two pairs of spermathecae in 8 and 9. Ampulla ovoid, duct ca. half as long as the am-
poule. A stalked diverticulum containing 3–4 sperm-balls joins to the duct just above the 
spermathecal pore (Fig. 10).

Remarks − This species is unique in Howascolex by its medially closened 
genital pores.

Howascolex vohimanus Razafindrakoto, Blanchart et Csuzdi sp. n.
(Figs 11–15)

Material examined − Holotype: HNHM AF/5698 clitellate adult, Vohimana Reserve, 
Madagascar, 18°55’13.0800”S, 48°31’03.36”E, rainforest. Leg. Malalatiana Razafindrakoto, 
Eric Blanchart, 17.04.2008. Paratypes: HNHM AF/5699 1 clitellate adult + 1 aclitellate adult 
ex. Locality and date same as of holotype.

Etymology – The specific epithets refers to the type locality, Vohimana Nature Re-
serve.

Diagnosis − Length 80–102 mm, diameter 4 mm. Colour pale, pigmenta-
tion lacking. First dorsal pore in 11/12. Clitellum saddle-shaped on 13–18. f 14 
presetal in b. Prostatic pores paired on 17, 19. Spermathecal pores segmental on 
8, 9 between a–b. Spermathecae with an elongated oval ampoule, and a third 
as long duct bearing several small intramural sperm chambers. Free diverticu-
lum lacking. Gizzard large in 5, last pair of hearts in 13. Calciferous glands 
large, intramural in 15. Excretory system meroic with large ventral megamero-
nephridia. Holandric, vesicles in 9, 12. Genital setae present, length ca. 1.3 mm, 
diameter 0.025 mm, ornamentation small scales. Penial setae slightly undu-
lated, length ca. 4 mm, diameter 0.01 mm, ornamentation lacking.
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11

12

13 14 15

Figs 11–15. Howascolex vohimanus sp. n.: 11 = setal arrangements; a, b, c, d represent setal 
lines. 12 = ventral view of the fore-body; Fp = female pore, Pap = genital papillae, Pp = 
prostatic pores, St = spermathecal pores. 13 = tip of the penial seta. 14 = genital seta; A = the 

whole seta, B = tip of the seta. 15 = spermatheca
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Description – Length of the holotype (posterior amputee) 80 mm, width (postclitel-
lar) 4 mm. Segments No. 123. Adult paratypes 102 mm in length and 4 mm in diameter, 
segment No. 160. Colour greyish, pigmentation absent. Prostomium schizolobic, dorsal 
pores from 11/12. Segments before clitellum clearly triannulate, after clitellum not so ex-
pressed. Setae visible from segment 2, eight per segment in moderately paired regular 
rows. Setal formula after clitellum aa:ab:bc:cd:dd = 5.6:1.2:5.6:1:20 (Fig. 11). Setae of 17, 19 
modified to penial setae, of 8, 9 modified to genital setae. Spermathecal pores segmental 
on 8, 9 between setae a–b. Clitellum saddle-shaped on 13–18. Female pores on 14 presetal 
in line with setae b. Two pairs of prostatic pores in 17 and 19 somewhat ventral to setae b, 
joined by almost straight seminal grooves. Male pores externally not visible on 18, within 
the seminal grooves. Genital papillae around ab of 8 and 9, scattered genital markings on 
16, 20 and inside the genital field (Fig. 12).

First septum visible 5/6, septa 8/9–11/12 thickened. One large oesophageal gizzard in 
5. Dorsal vessel single throughout, last pair of hearts in 13. Excretory system with a pair 
of large ventral megameronephridia and several small, hardly recognizable meronefridia 
scattered on the body wall. Calciferous glands large, intramural in 15. Intestine begins in 
18, typhlosole small, lamellar. Holandric. Two pairs of testes and iridescent male funnels 
in 10, 11 and vesicles in 9, 12. One pair of ovaries in 13. Two pairs of tubular prostates of 
similar size in 17 and 19, large but confined to their own segment. Penial setae long, thin 
and slightly undulated, ca. 4 mm in length and 0.01 mm in diameter. Ornamentation lack-
ing (Fig. 13). Genital setae ca. 1.3 mm in length and 0.025 mm in diameter, the ornamenta-
tion consist of scattered denticulate scales (Fig. 14). Two pairs of spermathecae in 8 and 
9. Ampulla elongated sac-shaped, duct ca. 1/3 as long as the ampoule containing several 
intramural sperm chambers. Free spermathecal diverticulum lacking (Fig. 15).

Remarks − The new species is similar to H. hyalochaeta (Michaelsen, 1907) 
comb. nov., but differs from it in the segmental spermathecal pores and the 
much longer penial setae. In the segmental spermathecal pores and the pres-
ence of genital setae H. vohimana sp. n. is similar to H. farafangana Csuzdi, 
Razafindrakoto et Hong, 2016 as well, but clearly differs from it in the struc-
ture of the spermathecae.

Acanthodrilus hesperus Razafindrakoto, Blanchart et Csuzdi sp. n.
(Figs 16–20)

Material examined − Holotype. HNHM AF/5673 clitellate adult. Morondava, Mada-
gascar, 20°17’40.9”S, 44°19’22.2”E. 10.02.2010. Leg. Malalatiana Razafindrakoto. Paratypes 
ZMUA/035, 2 clitellate adult ex. Locality and date same as of holotype.

Etymology – From the Latin hesperus = western, refers to the westernmost occur-
rence of the pacific genus Acanthodrilus.

Diagnosis − Length 115−125 mm, diameter 3.5−4 mm. Colour reddish-
brown. First dorsal pore in 8/9. Clitellum saddle-shaped on 13–19. f 14 pre-
setal in b. Prostatic pores paired on 17, 19. Spermathecal pores segmental on 
the rim of segments 8, 9 in setal line a. Spermathecae with an elongated oval 
ampoule, and short duct bearing two unstalked acinuous diverticula. Giz-
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zard large in 5, last pair of hearts in 13. Calciferous glands lacking, vascular 
oesophagus in 11–13. Excretory system holoic with J-shaped nephridial blad-
ders. Holandric, vesicles in 9, 11, 12. Penial setae present, ectal third slightly 
bulged, tip spoon-shaped, length ca. 1.4 mm, diameter 0.0375 mm, ornamen-
tation scattered serrations.

Description − Length of the holotype 110 mm, width (postclitellar) 4 mm. Segments 
No. 152, the last several segments regenerated. Paratypes 120 mm in length and 3.5−4 mm 
in diameter, segment No. 304−315. Colour dorsally reddish-brown at the front of the body. 
Prostomium prolobic, dorsal pores from 8/9. Segments with slight secondary annulation. 
Setae visible from segment 2, eight per segment in closely paired regular rows. Setal for-
mula after clitellum aa:ab:bc:cd:dd = 7.5:1.25:7.5:1:30 (Fig. 16). Setae of 17, 19 modified to 
penial setae, genital setae lacking. Spermathecal pores paired, segmental, on the rim of the 
segments 8, 9 in line with setae a. Clitellum saddle-shaped on 13–19. Female pores in 14, 
presetal in the setal line b. Two pairs of prostatic pores in 17 and 19 just at the base of seta 
b, joined by slightly gibbous seminal grooves. Male pores minute, externally not visible on 
18, within the seminal grooves. Genital markings not developed (Fig. 17).

First septum visible 5/6, septa 6/7–8/9 moderately 5/6, 9/10 slightly thickened. One 
large oesophageal gizzard in 5. Dorsal vessel single throughout, last pair of hearts in 13. 
Excretory system holoic with J-shaped nephridial bladders (Fig. 18). Calciferous glands 
missing, but the oesophagus in 11–13 highly vascular. Intestine begins in 16, typhlosole 
lacking. Two pair of testes and iridescent male funnels in 10, 11. Large seminal vesicles in 
9, 11, 12 those in 9 much reduced. One pair of moderate sized ovaries in 13. Two pairs of 
tubular prostates of similar size in 17 and 19, somewhat coiled and confined to their own 
segment. Penial setae ca. 1.4 mm in length and 0.0375 mm in diameter. The ectal third 
slightly bulged, tip spoon-shaped, ornamentation scattered serrations (Fig. 19). Two pairs 
of spermathecae in 8 and 9. Ampulla elongate, duct short. A pair of cross-facing, multilo-
bous diverticulum, sits on the duct just above the spermathecal pore (Fig. 20).

Remarks – The new species is provisionally placed into the New Caledoni-
an genus Acanthodrilus based on the presence of J-shaped nephridial bladders. 
However, it differs from all Acanthodrilus species by its duplicate spermathecal 
diverticula. To clear its exact position further DNA studies are needed.

Vazimbascolex Hong, Razafindrakoto et Csuzdi gen. n.

Diagnosis – Setae closely paired, all ventral. Female pores on 14. Male 
apparatus acanthodriline with microscolecine reduction. Prostate glands 
open in 17, male pores in seminal grooves in 17/18. Penial setae present, geni-
tal setae lacking. Spermathecal apparatus paired, with duplicate diverticula. 
Muscular gizzard in 5. Holandric, last pair of hearts in 12. Extramural calcif-
erous glands lacking, large intramural calciferous folds in 12–14. Typhlosole 
present, excretory system holoic, avesiculate.

Type species – Vazimbascolex alaotranus sp. n.
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16

17

18

2019

Figs 16–20. Acanthodrilus hesperus sp. n.: 16 = setal arrangements; a, b, c, d represent setal 
lines. 17 = ventral view of the fore-body; Fp = female pore, Pp = prostatic pores, St = sper-
mathecal pores. 18 = nephridial bladder. 19 = tip of the penial seta, B = ornamentation. 20 = 

spermatheca
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Etymology – The genus name refers to the first settlers of Madagascar, the Vazimba 
people.

Distribution – Madagascar, Eastern rain forests.
Remarks – The new genus differs from the acanthodriline Diplotrema 

Spencer, 1900 sensu stricto by its microscolecine reduction, lack of genital 
setae, presence of paired, stalked spermathecal diverticula and calciferous 
folds in 12–14. Regarding the spermathecal structure Vazimbascolex gen. n. 
resembles the holoic avesiculate Eodriloides Zicsi, 1998 but differs from it in 
its microscolecine reduction and calciferous folds in 12–14. The new genus 
shows similarities with Udeina Michaelsen, 1910 which also has a single pair 
of prostates in various positions (Plisko 2004), but differs from it by the du-
plicate spermathecal diverticula, presence of a typhlosole and holandric male 
apparatus (Table 1).

Vazimbascolex alaotranus Hong, Razafindrakoto et Csuzdi sp. n.
(Figs 21–24)

Material examined – Holotype: HNHM AF/5700 clitellate adult, Ambalataretra, 
District Ambatondrazaka, Alaotra-Mangoro Region, Madagascar. Leg. 25.11.2008, Mala-
latiana Razafindrakoto. Paratypes: HNHM AF/5701, 4 clitellate adult + 4 aclitellate adult 
ex., Locality and date same as of holotype. HNHM AF/5702, 1 clitellate adult ex., HNHM 
AF/5703, 2 clitellate adult + 1 aclitellate adult ex., Madagascar, Moramanga. Leg. 03.03. 
2017, Yong Hong & Malalatiana Razafindrakoto.

Etymology – The name refers of the geographic region (Alaotra-Mangoro) of the type 
locality.

Diagnosis – Length 170–195 mm, diameter 4 mm. Colour pale, pigmenta-
tion lacking. First dorsal pore in 7/8. Clitellum saddle-shaped on 13–18. f 14 
presetal in ab. Prostatic pores paired on 17, male pores in 17/18. Spermathecal 
pores in 7/8 lateral to b. Spermathecae mushroom-shaped with a short duct 
bearing two acinuous diverticula. Muscular gizzard in 5, last pair of hearts in 
12. Calciferous glands lacking, oesophagus with strong longitudinal folds in 
segment 12–14. Excretory system holoic avesiculate. Holandric, vesicles in 9, 
12. Penial setae present, ectal third slightly bent, length ca. 2.2 mm, diameter 
0.075 mm, ornamentation dense serrations.

Description − Length of the holotype 172 mm, width (postclitellar) 4 mm. Segments 
No. 229. Adult paratypes 170–195 mm in length and 4 mm in diameter, segment No. 
265–318. Colour greyish, pigmentation absent. Prostomium epilobic, dorsal pores from 
7/8. Segments before clitellum clearly multiannulate, quite prominent after clitellum as 
well. Setae visible from segment 2, eight per segment in strictly paired regular rows. Setal 
formula after clitellum aa:ab:bc:cd:dd = 7.5:1:8:1:30 (Fig. 21). Setae of 17 modified to penial 
setae, genital setae lacking. Spermathecal pores large slits in 7/8 lateral to setae b. Clitellum 
saddle-shaped on 13–18, if strongly developed covers partly segment 12 as well. Female 
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21

22

23 24

Figs 21–24. Vazimbascolex alaotranus sp. n.: 21 = setal arrangements; a, b, c, d represent setal 
lines. 22 = ventral view of the fore-body; Fp = female pore, Mp = male pore, Pap = genital 
papillae, Pp = prostatic pores, St = spermathecal pores. 23 = penial seta; A = tip of the penial 

seta, B = ornamentation. 24 = spermatheca
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pores on 14 presetal in ab. A single pair of prostatic pores in 17 on prominent protuber-
ances. From the prostatic pores highly curved seminal grooves run to the male pores in 
17/18. Small genital papillae arranged in lines between a-a in 7 and 8 and unpaired papillae 
just before setae ab on 9, 16, 18, 19 (Fig. 22).

First septum visible 5/6, septa 6/7–10/11 thickened. One moderate oesophageal giz-
zard in 5. Dorsal vessel single throughout, last pair of hearts in 12. Excretory system ho-
loic, avesiculate. Calciferous glands lacking, the oesophagus bears prominent longitudinal 
folds in segment 12–14. Intestine begins in 16, typhlosole small, lamellar. Holandric. Two 
pairs of testes and iridescent male funnels in 10, 11 and vesicles in 9, 12. One pair of ovaries 
in 13. A single pair of tubular prostates in 17, large but confined to their own segment. 
Penial setae strong, ca. 2.2 mm in length and 0.075 mm in diameter. The tip slightly bent, 
ornamentation dense serrations (Fig. 23). One pair of spermathecae in 8. Ampulla mush-
room-shaped, duct ca. 1/3 as long as the ampoule. A pair of acinuous diverticula joins on 
the frontal face of the duct just above the spermathecal pore (Fig. 24).

DISCUSSION

Before starting a new earthworm survey in Madagascar (Razafindra-
koto et al. 2010) five acanthodrilid species were registered for the country; 
Acanthodrilus majungianus Michaelsen, 1897, Acanthodrilus voeltzkowi Mi-
chaelsen, 1897, Howascolex madagascariensis Michaelsen, 1901, Microscolex (No-
tiodrilus) hyalochaeta Michaelsen, 1907 and Eodrilus dauphinianus Michaelsen, 
1910. Apart from madagascariensis belonging to the Malagasy endemic genus 
Ho wascolex the other species’ generic affiliation was always problematic. In 
her revision of the South African acanthodriline earthworms Pickford (1937) 
finally relegated all of them to the Australian genus Eodrilus Michaelsen, 1907. 
As the genus Eodrilus proved to be a synonym of Diplotrema Spencer, 1900 
(Jamieson 1971) hyalochaeta, majungianus voeltzkovi and dauphinianus should 
have been transferred to Diplotrema as well, however, formally it was pro-
posed just recently by Fragoso and Rojas (2016), contrary to the Central 
and South American ‘Eodrilus’ species which were relegated provisionally 
to Diplotrema by James (1990). However, theses actions extremely extended 
the borders of the genus Diplotrema morphologically (all the acanthodriline 
species with avesiculate nephridial system regardless of the structure of the 
spermathecae, presence or absence of gizzard, presence or absence of genital 
setae) and geographically as well (distributed in Australia, Central and South 
America and even Madagascar and South Africa). This synonymy is really too 
wide and was not accepted by several authors.

Reynolds and Righi (1994) argued for retaining Eodrilus for the Central 
and South American taxa, Zicsi (1998) erected the genus Eodriloides to accom-
modate the South African species differing from Diplotrema by the stalked 
bidiverticulate condition of the spermathecae and lack of genital setae.
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Dyne and Jamieson (2004) remarked that the Mexican species described 
by James (1990) on morphological grounds are seemingly close to Diplotrema 
but their phylogenetic relationship with the Australian species is question-
able. In a recent paper Fragoso and Rojas (2018) also agreed upon this state-
ment and suggested that the South American Diplotrema like species represent 
phylogenetically a different group.

Two earlier described Malagasy acanthodriline species majungianus and 
voeltzkowi possess purely holoic nephridial system and share the stalked bidi-
verticulate condition of spermathecae with the newly described Eodriloides 
metandricus and the South African Eodriloides species sensu Zicsi (1998). They 
lack well-developed calciferous diverticula and neither have genital setae 
therefore, they are separate from the Malagasy Howascolex. Whether they are 
more closely related to the South African Eodriloides or form a clade with the 
Malagasy Howascolex further molecular studies should determine. These un-
certainties exist also in case of the newly described genus Vazimbascolex gen. 
n. It is the only Malagasy acanthodriline genus with last pair of hearts in 12 
and a single pair of spermathecae in 7/8. In these features it resembles to the 
South African Udeina Michaelsen, 1910, but the bidiverticulate spermathecae 
and the numerous papillae around the spermathecal and prostate segments 
make it similar to the Malagasy species.

The differences between the meroic Howascolex madagascariensis and the 
holoic species are quite scarce and it seems that the meroic condition evolved 
in situ in the island. Nevertheless, the doubtfully meroic Howascolex hyalochae-
ta and H. dauphinianus share other characteristics with the so far known Ho-
wascolex species; namely the presence of well-developed calciferous glands in 
the region of 15−16 and the spermathecae never truly bidiverticulate. It is also 
remarkable that almost all Howascolex species (exl. H. proprioporus) possess 
densely scattered papillae around the male genital field and the openings of 
the spermathecae.

It is worth noting the presence of a holoic diverticulate acanthodriline 
species in Madagascar. All the four endemic holoic African genera (Eodrioides, 
Parachilota, Udeina and Vazimbascolex) are avesiculate, moreover the J-shaped ne-
phridial bladder is an exclusive character for the type genus Acanthodrilus Per-
rier, 1872. However, Acanthodrilus is characterized also by the presence of geni-
tal setae which lacks in A. hesperus sp. n. and also the presence of bidiverticulate 
spermathecae suggests an independently acquired holoic vesiculate condition.
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