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Abstract

The blindsnake superfamily Typhlopoidea (Gerrhopilidae, Typhlopidae, and Xenotyphlopidae) is a diverse, widespread
part of the global snake fauna. A recent systematic revision based on molecular phylogenetic analyses and some morpho-
logical evidence presented a preliminary solution to the non-monophyly of many previously recognized genera, but addi-
tional clarification is needed regarding the recognition of some species and genera. We rectify these problems here with a
new molecular phylogenetic analysis including 95 of the 275 currently recognized, extant typhlopoids, incorporating both
nuclear and mitochondrial loci. We supplement this with data on the external, visceral, and hemipenial morphology of
nearly all species to generate a revised classification for Typhlopoidea. Based on morphological data, we re-assign Cathe-
torhinus from Typhlopidae to Gerrhopilidae. Xenotyphlopidae maintains its current contents (Xenotyphlops). In Typhlop-
idae, one monotypic genus is synonymized with its larger sister-group as it cannot be unambiguously diagnosed
morphologically (Sundatyphlops with Anilios), and two genera are synonymized with Typhlops (Antillotyphlops and Cu-
batyphlops), as they are not reciprocally monophyletic. The genus Asiatyphylops is renamed Argyrophis, the senior syn-
onym for the group. We erect one new genus (Lemuriatyphlops) for a phylogenetically distinct species-group in
Asiatyphlopinae. Fourteen of eighteen recognized typhlopid genera are maintained in four subfamilies: Afrotyphlopinae
(Afrotyphlops, Grypotyphlops [re-assigned from Asiatyphlopinae], Letheobia, and Rhinotyphlops), Asiatyphlopinae (Acu-
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totyphlops, Anilios, Cyclotyphlops, Indotyphlops, Malayotyphlops, Ramphotyphlops, and Xerotyphlops), Madatyphlopi-
nae (Madatyphlops), and Typhlopinae (4dmerotyphlops and Typhlops), some with altered contents. Diagnoses based on
morphology are provided for all 19 typhlopoid genera, accounting for all 275 species. This taxonomy provides a robust
platform for future revisions and description of new species.

Key words: Serpentes, Scolecophidia, Typhlopoidea, Typhlopidae, Typhlops, blind snakes

Introduction

With the recent separation of the genera Gerrhopilus and Xenotyphlops into the families Gerrhopilidae and
Xenotyphlopidae (Vidal et al. 2010), the superfamily Typhlopoidea now contains three families: Gerrhopilidae,
Typhlopidae, and Xenotyphlopidae (Table 1). Gerrhopilidae inhabits south and southeast Asia and the East Indies,
and Xenotyphlopidae occurs only in northeastern Madagascar. In contrast, Typhlopidae is globally distributed,
containing at least 257 species (see McDiarmid et al. 1999 and Wallach et al. 2014 for species accounts and
synonymies), and represents a clade with significantly elevated rates of net diversification in snakes (Pyron &
Burbrink 2012). Major radiations occur in the New World tropics, Africa, Madagascar, South Asia, Southeast Asia,
and Australia (Vitt & Caldwell 2009). New species are commonly reported from all of these areas (Wallach 1993a;
Wynn & Leviton 1993; Khan 1999; Wallach 1999; 2001; Franzen & Wallach 2002; Broadley & Wallach 2007;
Thomas & Hedges 2007; Wynn et al. 2012; Marin et al. 2013; Pyron et al. 2013a, etc.).

The true diversity of the group is likely much higher, as evidenced by a recent molecular study of Australian
Ramphotyphlops, which showed that the actual number of species is 200—340% greater than currently recognized
(Marin et al. 2013). Discovery and description of new species is limited in some ways by their fossorial nature
(making them difficult to encounter), and relatively conserved morphology (making them difficult to diagnose and
delimit). As a result, there has been little in-depth phylogenetic analysis or systematic investigation of the group,
usually restricted primarily to single geographic areas and relatively few characters (McDowell 1974; Roux-Estéve
1974; Rabosky et al. 2004; Broadley & Wallach 2009).

Throughout most of their recent history (e.g., Boulenger 1893; Werner 1921; Hahn 1980), all blindsnakes were
included in the genus Typhlops. In the mid-20th century, solid coiled hemipenes and paired retrocloacal sacs were
discovered in the Australasian radiation (Robb 1960, 1967), leading these species to be separated into
Ramphotyphlops (Robb, 1967). The name Typhlina (Wagler, 1830) was also applied to this group (McDowell
1974), but was found to be in the synonymy of both Ramphotyphlops and Leptotyphlops, and was thus later
suppressed (Opinion 1207) by the International Commission on Zoological Nomenclature on appeal (ICZN 1982).
Until very recently (Broadley & Wallach 2009; Hedges ef al. 2014), most species were placed in Typhlops and
Ramphotyphlops (McDiarmid et al. 1999).

Other genera were erected or resurrected and species moved between them on the basis of morphological
characters, but rarely, if ever, from phylogenetic analysis of either morphological or molecular data (see in den
Bosch & Ineich 1994; Wallach 1995, 1998a; Broadley & Wallach 2007, 2009). These include the African radiation
(Letheobia, Rhinotyphlops, Afrotyphlops, and Megatyphlops), and two morphologically divergent groups from
Oceania (Acutotyphlops and Cyclotyphlops). The genus Cathetorhinus was resurrected for the morphologically
divergent Typhlops melanocephalus (Wallach & Pauwels 2008), which was previously considered incertae sedis
(McDiarmid et al. 1999). The genus Grypotyphlops was resurrected for RA. acutus, the only Indian member of a
group otherwise found solely in Africa (Wallach 2003).

Multiple species groups were identified within these larger genera (particularly Typhlops), based on shared
morphological features such as the number of lateral and transverse scale rows, supralabial imbrication patterns,
hemipenial morphology, and lung architecture (Wallach 1993b, 1998a, b). The differences between these groups
suggested that current taxonomic arrangements did not describe monophyletic genera. This suspicion was
confirmed by recent molecular phylogenetic analyses, which revealed that numerous taxonomic problems existed
within Typhlopidae, and that previous nomenclature did not reflect monophyletic groups revealed in the available
phylogenies (Vidal et al. 2010; Pyron et al. 2013b).

The morphological distinction between Ramphotyphlops and Typhlops was not corroborated by molecular
evidence, and species from these and other genera interdigitated with each other in molecular phylogenies (Vidal et
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examination: AMNH (C.W. Myers, R.G. Zweifel, L.S. Ford), AMS (H.G. Cogger, A.E. Greer, R.A. Sadlier), ANSP
(E.V. Malnate, T. Uzzell, N.S. Gilmore, E. Daeschler), ASNHC (C.T. McAllister), BH (B. Hughes private coll.),
BKSF (R. Taylor), BMNH (A.F. Stimson, G. Underwood, E.N. Arnold, C.J. McCarthy, D. Gower), BNHS (J.C.
Daniel), BPBM (C. Kishinami), BYU (J.W. Sites, Jr., S. Skidmore), CAS (A.E. Leviton, R.C. Drewes, J.V.
Vindum, A.M. Harper), CIB (E.M. Zhao), CIEZAH (A. Mijares), CM (J. McCoy, Jr., E.J. Censky, J.J. Wiens, S.P.
Rogers), CMN (M. Steigerwald), CMNH (T.O. Matson), CSIRO (J. Wombey), FML (R.F. Laurent, G. Scrocchi),
FMNH (H. Marx, R.F. Inger, H.K. Voris, A. Resetar), HUJ (N. Sivan), IBSP (F.L. Franco), IFAN (A. Seck, C.H.
Diop), IRSNB (G. Lenglet, M. Govaere, O.S.G. Pauwels, W. Roggeman, M. Lang), JFC (J.F. Copp private coll.),
JV (J. Visser private coll.), KU (W.E. Duellman, D. Frost, R. Brown, E. Greenbaum, J.T. Collins), LACM (R.L.
Bezy, J.W. Wright, J.A. Seigel), LIVM (M.J. Largen), LSUMZ (D.A. Rossman, F.T. Burbrink, C. Austin, J.
Boundy, W.E. Sanderson), MCZ (E.E. Williams, P. Alberch, J.E. Cadle, J. Hanken, J.P. Rosado), MHNG (J.-L.
Perret, V. Mahnert, J. Mariaux, A. Schmitz, A. Merguin), MNCR (D.C. Robinson), MNHN (I. Ineich), MPM (R.W.
Henderson), MRAC (M. Louette, D. Meirte), MRSNT (F. Andreone), MSNG (L. Capocaccia), MSNTO (E.B.
Paolo), MSP (R. Whitaker), MVH (R. Funk), MVZ (H.W. Greene, D.A. Good, J. McGuire, S.M. Deban, D.
Mulcahy, A.E. Jess, C. Spencer), MZUF (B. Lanza, M. Poggesi, A. Nistri), MZUSP (P.E. Vanzolini, A.M. Costa),
NFI (M. Burger), NMBA (E. Kramer, O. Rieppel), NMK (V. Muchai, H. Miiller), NMV (A.J. Coventry), NMW
(H. Grillitsch, F. Tiedemann), NMZB (D.G. Broadley, R. Chidavaenzi), NRM (S.0. Kullander), NTM (P.G. Horner,
R. Shine, G. Dally), NUS (C.M. Yang), NUVC (G. Jones), ODU (A.H. Savitzky), PEM (W.R. Branch), PNGNM (l.
Bigilale), QM (J. Covacevich, P. Couper), QVM (R. Green), RMNH (M.S. Hoogmoed, J. Calder), ROM (R.W.
Murphy), RT (R. Thomas private coll.), SAM (M.N. Hutchinson, T. Schwaner), SAMA (J. King), SDNHS (GK.
Pregill, B. Hollingsworth, M. Lang, J. Berrian), SIU (R.A. Young), SMF (G. Kéhler, M. Laudahn), SMNS (A.
Schliter, A. Kwet), SMTD (E. Lehr), TAU (H. Mendelssohn, Y.L. Werner, O. Kerman), TCWC (J.R. Dixon, T.
Hibbitts, L. Fitzgerald), THNHM (J. Nabhitabhata), TM (W.D. Haacke, T.W. Reed, S.B. Ritter), TNRC (M.J. Cox),
UCM (S.-K. Wu, C. McCain, M. Kageyama), UF (W. Auffenberg, P.A. Meylan, D.L. Auth), UIMNH (L. Maxson),
UMMZ (A.G. Kluge, R.A. Nussbaum, C. Raxworthy, D.M. Harris, G.E. Schneider), UPNG (J. Menzies), USNM
(GR. Zug, W.R. Heyer, K. de Queiroz, R. Crombie, A.H. Wynn), UTA (J.A. Campbell, J.L. Darling), UTEP (E.
Greenbaum), WAM (G.M. Storr, L.A. Smith), YPM (J. Gauthier, G. Watkins-Colwell), ZFMK (W. Béhme), ZIL
(N.B. Ananjeva), ZMA (L. van Tuijl), ZMB (R. Giinther), ZMH (H.-W. Koepcke, J. Hallermann), ZMUC (J.B.
Rasmussen), ZMUZ (B. Schitti), ZSI (R. Mathew), and ZSM (F. Glaw, D. Fuchs).
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