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ABSTRACT

The study presents a comprehensive revision of the taxonomic key for the family Acanthodrilidae for Indian
earthworms. Taxonomic keys are essential tools for accurately identifying organisms, aiding in biodiversity
studies, ecological assessments, and conservation efforts. The revision incorporates recent taxonomic
advancements and reclassifications, particularly concerning genera previously classified under the family
Octochaetidae. The updated key incorporates the most recent revisions in the systematic classification of
earthworms found in India. This revised key has the potential to improve the precision and effectiveness of
identifying different species, leading to a deeper comprehension of earthworm biodiversity in the region. This,
in turn, would facilitate future research efforts and conservation initiatives.

Keywords: Biodiversity, Classification, Identification, Indian earthworms, Taxonomic advancements, Taxonomic
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Advances to the Taxonomic Key for Acanthodrilidae in India

RESUME

L'é¢tude présente une révision complete de la clé taxonomique de la famille Acanthodrilidae pour les
vers de terre indiens. Les clés taxonomiques sont des outils essentiels pour identifier avec précision les
organismes, contribuant ainsi aux études de biodiversité, aux évaluations écologiques et aux efforts de

conservation. La révision intégre les avancées taxonomiques et les reclassifications récentes, notamment
concernant les genres précédemment classés dans la famille Octochaetidae. La clé mise a jour integre les

révisions les plus récentes de la classification systématique des vers de terre trouvés en Inde. Cette clé révisée
a le potentiel d'améliorer la précision et l'efficacité de 1'identification des différentes espéces, menant a une
compréhension plus approfondie de la biodiversité des vers de terre dans larégion. Cela faciliterait a les efforts

de recherche et les initiatives de conservation a venir..

Mots-clé: Biodiversité, Classification, Identification, Vers de terre indiens, Progrés taxonomiques, Clé

taxonomique, Taxonomie.

INTRODUCTION

Taxonomic keys serve as indispensable tools
for scientists in determining unidentified organisms,
typically employing a series of predetermined steps
leading to a taxonomic name. Among these, the
dichotomous key, with its binary decision-making
process, reigns as the most favoured and effective
method across various organisms. However, it's
important to note that taxonomic keys, often tailored to
specific groups of species or regional contexts, making
them not universally applicable (Tiwari, 2022).

India boasts a rich diversity of earthworms,
with a total of 469 species and subspecies across 9
families and 72 genera (Ahmad et al., 2025; Naik et
al.,, 2024; Narayanan et al, 2024a, 2024b, 2025a,
2025b; Tiwari et al, 2024, 2025a, 2025b). This
abundance is particularly noteworthy, considering that
India occupies just 2%  of the  world's
landmass, but hosts approximately 7.96% of
the global earthworm population.  This places
India as the third most earthworm diversity-rich
nation globally, with a large number of endemic
species (Narayanan et al., 2023; Tiwari et al., 2020).
The earthworm fauna of India are primarily
characterized by native species, with a significant
proportion, around 89.28%, belonging to three
dominant families: Megascolecidae,

Acanthodrilidae, and Moniligastridae (Narayanan et al.,
2023).

The classification of oligochaetes and
clitellates at higher and lower levels has been a subject
of ongoing debate and frequent revision. Earlier,
Dichogaster was placed within the family
Octochaetidae, but later reclassified into the subfamily
Benhamiinae and elevated to the family Acanthodrilidae

by Csuzdi (1996). Subsequently, James and Gamiette
(2016) elevated subfamily Benhamiinae to the family
level and named it Benhamiidae. Recent updates in
classification, as outlined by Brown et al. (2023) and
Misirhioglu et al. (2023), have led to further changes at
both family and genus levels. Notably, the family
Octochaetidaec has been incorporated into
Acanthodrilidae, except for two genera (Barogaster
placed in Megascolecidae family and Parryodrilus in
Ocnerodrilidae).

Acanthodrilidae Claus (1850) ranks as the
second most species-rich earthworm family, including
a notable 746 species and 48 subspecies across 68
genera globally(Misirlioglu et al., 2023). While in
India, Acanthodrilidac emerges as the second most
prominent family, consisting of 131 species or
subspecies, comprising 28.45% of the total earthworm
diversity (Narayanan ef al., 2023).

In the realm of Indian earthworm taxonomy,
historical taxonomic keys were primarily provided by
Stephenson (1923) and Gates (1972). Subsequently,
Julka (1988) designed an extensive taxonomic key,
specifically for the family Octochaetidae. Despite the
documentation of numerous new genera and species
within the family Octochaetidae in India, there has been
a lack of revision to previous taxonomic keys.
Moreover, the family Acanthodrilidae has subsequently
reassigned many genera from the family Octochaetidae.
Therefore, this study aims to update and revise the
taxonomic keys for the family Acanthodrilidae to reflect
these taxonomic changes and advancements.

The revised and updated key to the
Acanthodrilidae of India is presented in Table 1.
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Table 1. Updated Key To The Genera of Indian Acanthodrilidae (Claus, 1850).

1. Oesophagus With @ SINEIE GIZZATA ........c.c.vviveiiiiieieiiieie ettt s s s bbb s b b ss s e s s sansesenss 2
1'. Oesophagus with vestigial IZZard.............cevieieieiiiieieeeee e Microscolex Rosa, 1887
1", OeSOPhAGUS With ZIZZATAS. .......ecueieiiiiciieiiceee ettt ettt ettt e e teestesae e st e seeseesseseeseesesseessesseessansenseessesseensas 19
2(1). Discrete calciferous glands PIESENL ..........coueoueieiririirereteieiere ettt ettt ettt ettt ettt sbe ettt e e st ebe st sbenaens 3
2'(1). Discrete calciferous glands @DSENL ...........ccuiiieiirieiere ettt ceeete ettt et e te et e te st e et e et etesne e s e re e enteeneenes 16

3(2"). Stomate megameronephridia present at least in caudal segments; micromeronephridia astomate throughout the

DOMY .ttt ettt a e btk h e a et st b e bt sa ettt ese bt et e bt et et enen 4
3'(2"). Megameronephridia absent; micromeronephridia stomate, at least in caudal segments. ...........cccceververiereeieneenenne 12
4(3). Megameronephridia XONEPITIC ....cveervierieeieeitieiieeie et ettestte st et et e steesbeebe e teessseesseenseesseesssessseenseessnesssesnseensesnseenns 5
4'(3). Megameronephridia @NtETONEPITIC .....c.covrveueutrirterteiteiieterie sttt ettt ettt ettt bbbttt b et sebeb et se s b ese st bebeseneeas 10
5(4). Calciferous glands INTTAMULAL..........ccviiiiieiieiie ittt eeteeteestesaesbeesseesseessseeseesseessseenseenseesssesnseenseenseesnss 6
5'(4). Calciferous glands @XTTraAMIUIAL...........coiiiiiiiiiiiieee ettt ettt b et e bt eb e seesbe e st e b e e bt en e bt eaeentesaeentens 8
6(5). Calciferous glands ONE PAIT, TN XL ....cveerirrererierteieirenterterteteet ettt ettt et ebe et e st sae st est st ebesbeste b e beseeseebesbesbesee e eneeneeaenne 7
6'(5). Calciferous glands 2 Pairs, 10 Xi=Xil «...eeeeruererieririerienieeieniesie et ete sttt st eseesaeseeenaesaeas Bahlia Gates, 1945
7(6). Combined male and prostatic pores on xviii; typhosole rudimentary..............ccccceevveruennen. Scolioscolides Gates, 1937
7'(6). Male pores slightly posterior to prostatic pores on porophores or in fissures or invaginated into vestibula, on xvii,

typhlosole Well-developed .........cc.vevieeieriieiiecieeie ettt Eutyphoeus Michaelsen, 1900
8(5"). Calciferous glands one pair, single 10bed, N XV......ccocireierieririeiieieieeeeesee e Kotegeharia Julka, 1988
8'(5").Calciferous glands one pair, each gland bilobed, one Ilobe in xiv and the other in

KV ettt ettt et e e e e e et eaenaaaean Senapatiella Julka, Blanbchard & Chapuis-Lardy, 2004
8"(5"). Calciferous glands MOTE than ONE PAIT ........eccvieriieriieiieeieeiterte ettt e steeae et e e teestessbeesbeesseessseenseessaesseesssesnseensss 9
9(8"). Calciferous glands 3 pairs, in Xiv-xvi; typhlosole rudimentary.............ccocveevererveerennnnne Priodochaeta Gates, 1939
9'(8"). Calciferous glands 4 pairs, in x-xiii; typhlosole well-developed, ventrally bifid................... Calebielia Gates, 1945
10(4"). Calciferous glands one pair, each gland bilobed, one lobe in xv and the other in Xvi.........ccccvevvevvencccninincncnicneene. 11
10'(4"). Calciferous glands 4 pairs, N X =XI11 «...ceecverreereeruererruesseseessesseessessesseessessesssensenns Hoplochaetella Michaelsen, 1900
11(10). Prostomium prolobic...............eeeevvivvvvencennnnnnee.... Herbettodrilus Julka, Blanbchard & Chapuis-Lardy, 2004
11'(10). ProStomitum tanyloDIC. ... ..ccccciieierieriieieriieeerie e eie ettt see st etesteeseseeseesesseennessessnens Karmiella Julka, 1983
12(3"). Calciferous Zlands ONE PAIT .......cc.evieieriir ettt ettt ettt b ettt ea e et s bt et e s bt es b e bt eb e et e sbeenbesbeeneenbeeneenes 13
12'(3"). CalCIfEroUus GlandS 4 PAITS ....ccuveiveeriiesiieiiees teriteetee et esteesttesteesteesseessaessseeseesseesssaesseesseessseesseeseesssessseenseessessssenssennn 15
13(12). TyphloSOle SIMPIE ...c..euveueeiiriiriiriinieieieeeeet ettt ettt Octonochaeta Julka, 1988
13'(12). TyphloSole VENIIallY DIfId ......ccuveeiieiieeiecii ettt ettt ettt ae et e e e ssbeesteessaessbesnbaesseessseessaenseenseenens 14

14(13"). Calciferous glands asymmetrical, one gland in xv and the other in xvi; clitellum annular, xiii-xvi, xvii,
XVILL c1veveeteeteeeteeeeeteeneeeaeeeeseeeeeaeeeeeaeeseeseeeeaeeeenseeeanseeeen saeeeseeseeeseeseeseereeaseensenneenneseenseneeneen Octochaetona Gates, 1962
14'(13"). Calciferous glands: symmetrical, each gland bilobed, one lobe in xv and the other in xvi; clitellum saddle shaped,
EXEENAING XIT-XIX +evtettrtieiertietente ettt ettt ettt et e e e tesbesbe et e sbeeatesbeeaeeaesbeennenteene Chaetocotoides Julka, 1988
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15(12". Calciferous glands in x-xiii; stomate micromeronephridia enteronephric in xv and posteriad
SEEIMECIIES. ...t euveeereeereenieestteeeteeteesteesseessteenseenseessseenseeseessseanseenseensaesnsesnseenseessseesesnseees Travoscolides Gates, 1939

15'(12"). Calciferous glands in xiv-xvii, stomate micromeronephridia exonephric in caudal segments
........................................................................................................................................ Priodoscolex Gates, 1939

16(2"). Oesophagus with calciferous lamellae in VIii-Xi ......cccceeeveeriienieeiieeiiienienieereereesee e Ramiella Stephenson, 1921
16'(2"). Oesophagus with calciferous [amellag POSLETION L0 X .veevieruierieriiieriierieiieeiteesieeseeeteesteesies sreessresseeseenseesssesssessses 17
17(16"). Megameronephridia in caudal Segments EXONEPRTIC. ......c.ceeruiriirierierieiriniretetetee ettt e e 18
17'(16"). Megameronephridia in caudal segments enteronephric ..........ceevveereerveerieeneenvesveerieennns Wahoscolex Julka, 1988
18(17). Oesophagus enlarged and with calciferous lamellae, in Xiv-XV ....c..c.ccoceveveennnn Mallehulla Julka & Rao, 1982
18'(17). Oesophagus enlarged and with calciferous lamellae in xvi, slightly extending to adjacent

SEEIMECIIES. ...eeuvtetieeuteeteeteestteeteeteeteessseesseesteesssessseanseenseenseessseanseenseeassessseenseenseesaseenseenseensseanseenseensaennsennseenseenseennnes 23
19(1"). Calciferous glands aNtETIOT t0 XIV.......ceiiruirterterteertintertent ettt sttt ese sttt ettt eseebe st saese et esteaesue st et enseneeneebennen 20
19'(1"). Calciferous glands POSLEIIOr t0 Xill.....eveeverreeeeruereeeeerteseieeessreeesseseessesseenensenns Octochaetoides Michaelsen, 1921

20(19). Intestinal roof with 'grid-like' thickening at the posterior end of typhlosole; combined male and prostatic pores on

20'(19). Intestinal roof with equatorially separated supra-intestinal glands at the posterior end of typhlosole; male pores on
XViii, prostatic pores or Xvii and XiX............ccceeverceereenceesieesseeseesceenenes oo ... Budichogaster Michaelsen, 1902

21(19). Calciferous glands 3 pairs, in X-Xii OF XI-XI11 cc.euvuerenrereriimineeneerenenenennenenenenne. ... ....Lennogaster Gates, 1939
21'(19). Calciferous glands 4 PAIrS, I X=XI11 .......everrerreeruerreeeerserseessessesssessesseessessessessesseessessesssessesssessessesssessesssessesseessessessaens 22

22(21"). Gizzards in v-vi; male pores on xviii, prostatic pores on xvii and xix, at the ends of seminal grooves
............................................................................................................................................. Pellogaster Gates, 1939

22'(21"). Gizzards in vi-vii, combined male and prostatic pores on xix, seminal grooves

ADSEINL. . . uvetrietietteetteete et et e steeteebeesteeetbe ettt e beentaeette e te e bt e etaeenbeenbeenteeerbeenbeenteentaeenaeenseans Rillogaster Gates, 1939

23(18"). Tufted micromeronephridia present............................ Shimodrilus Julka, Blanbchard & Chapuis-Lardy, 2004

23'(18'"). Tufted micromeronephridia abSent.............co.ecueieirinininenieieereneeeceeee e Konkadrilus Julka, 1988
CONCLUSION

This study presents a comprehensive update of
the taxonomic key for the family Acanthodrilidae, with
particular emphasis on earthworms found in India. The
revised key accurately reflects the latest taxonomic
advancements and reclassifications, particularly various
genera previously categorized under the family
Octochaetidae. The updated information could be quite
valuable for researchers engaged in the study of the
diversity of earthworm species found in India,
specifically those which are classified under the family
Acanthodrilidae, within the discipline of systematics
and ecology. The study is intended to enhance the
accuracy and efficiency of earthworm identification
endeavours, ultimately contributing to a deeper
understanding of the biodiversity of earthworms in
India. The updated taxonomic key is expected to con-

tribute to future research undertakings and
conservation, focused on preserving the rich diversity
of Indian earthworms.
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