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Abstract— The authors provide a general review of the first collection date or first
literature publication date for Indotyphlops braminus from all Oceanian archipelagos
and/or islands from where it has been reported. This terrestrial worm-like snake
(Typhlopidae) is reported here for the first time as having been introduced, most likely
accidentally, to Tahiti Island. The snake will certainly rapidly spread over most islands of
the five archipelagos of French Polynesia.

French Abstract— Les auteurs établissent une révision générale des dates de premiére
collecte ou de premiére mention aussi précises que possible pour 1’introduction du serpent
terrestre vermiforme Indotyphlops braminus (Typhlopidae) sur toutes les iles et archipels
océaniens. L’introduction probablement accidentelle de ce serpent est ici signalée pour la
premicre fois sur I’fle de Tahiti. Ce reptile va trés certainement étendre rapidement sa
répartition a I’ensemble des cinq archipels de Polynésie francaise.

Introduction

Indotyphlops braminus (Daudin, 1803), also known as the Brahminy blindsnake or flowerpot
snake, is a small worm-like snake often mistaken for an earthworm. It is always among the smallest
snakes wherever it occurs. Its mean total length is between 100-130 mm with a weight of 0.75 gm
(Wallach 2009).

Based on the presence of retrocloacal sacs (indicated as “retro-cloacal formations™) as well as
unique features of the hemipenes, Robb (1966) showed that the genus Ramphotyphlops Fitzinger,
1843 had to be revalidated to accommodate certain Australasian species. Later McDowell (1974)
noted that braminus could be assigned to the genus Typhlina Wagler, 1830 (a synonym of
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Ramphotyphlops) based on similarities with the head scale pattern of “Typhlina erycina.” A
complete nomenclatural history of the species (as R. braminus) can be found in Wallach (2009),
who indicated that a new genus has to be proposed for that species. The new genus Indotyphlops
(type species Typhlops pammeces Giinther, 1864) was later created by Hedges et al. (2014) to
accommodate 22 species. Note, however, that Pyron & Wallach (2014) only considered 20 species
in the genus. That new genus was included in the new subfamily Asiatyphlopinaec Hedges et al.,
2014 which comprised 10 genera from southern and eastern Asia, the Malay Archipelago,
Australasia, and islands of the western and southern Pacific. Pyron & Wallach (2014) only
recognized seven genera in that subfamily. /ndotyphlops braminus is the most successful species in
the entire family, spreading on all continents most often in recent years but also sometimes earlier
through human involuntary introduction through trading and movement of people and goods
around the Indian Ocean and beyond. The snake is, however, not present in South America, and
arid, high latitude and high altitude areas. According to numerous changes in its taxonomic history,
some geographic records related to /I braminus appear under Typhlina bramina, Typhlops
braminus or Ramphotyphlops braminus.

Indotyphlops braminus is generally present in relatively moist places like under flower pots,
detritus, stones or dead trees, and also in the moist layers at the base of young coconut trees most
often to as high as 50 cm (II pers. obs.). It is often abundant and easy to find under objects
deposited beneath houses, particularly in villages recently colonized by the snake. The species is
terrestrial, but some specimens have been observed in arboreal habitats (Bazzano 2007). Ota et al.
(1991) estimated clutch size of this snake as 1-8, but Kamosawa and Ota (1996) pointed out their
possible overestimation and provide a more reliable range of 1-6. Incubation period is of up to 58
days (Ota et al. 1991). Parthenogenesis, first suspected (McDowell 1974, Nussbaum 1980), was
demonstrated by Wynn et al. (1987) and Ota et al. (1991). Its populations only comprise triploid
females that reproduce through obligate parthenogenesis, a characteristic unique among snakes
(Booth & Schuett 2016). Indotyphlops braminus is likely the product of hybridization between two
(or more) parental species of Indotyphlops, possibly through two distinct hybridization events due
to its triploidy. Some or all parental species could now be extinct through competition with their
most successful hybrid descendants.

Indotyphlops braminus feeds primarily on the soft parts of ants and termites, sometimes on
earth worms and caterpillars (Wallach 2009, Geniez 2015). Recently Mizuno & Kojima (2015)
showed that it decapitates its termite prey and consumes only the thorax and abdomen in about half
the specimens it eats. Heads often remain undigested in the feces. Decapitation can allow the snake
to avoid consuming termite heads which are of poor nutritive value or to escape chemical defense
of termites by non-ingestion of toxic compounds mostly located in their heads.

General reviews of the natural distribution and spreading of /. braminus based on literature
record synthesis can be found in McDiarmid et al. (1999), Wallach (2009) and Kraus (2009). 1.
braminus is most likely a native of India or Sri Lanka and probably spread (naturally or through
man) to other nearby southern Asian countries like Bangladesh, Nepal, and Pakistan, and perhaps
also to southeast Asian countries like Cambodia, Laos, Myanmar, Singapore, Thailand, Vietnam,
and West Malaysia, or east Asian countries like China (including Hainan, Hong Kong, and Macau)
and Taiwan (Wallach 2009, Hedges et al. 2014, Pyron & Wallach 2014). The snake was, however,
recently introduced in many regions and countries including the West Indies (e.g. Censky & Hodge
1997, Wallach 2008) and Cuba (Diaz & Cadiz 2014, Borotto-Paez et al. 2015), Asia (including
Japan [e.g. Ota et al. 1991]), Australia (e.g. Cogger 2014), most Indian Ocean Islands (e.g. Wallach
2009), Near- and Middle-East (e.g. Safaei-Mahroo et al. 2015), Africa (including northern arid
countries like Egypt [e.g. Venchi & Sindaco 2006, Ibrahim 2013]), and Madagascar (e.g. Nagy et
al. 2015). The snake was also reported from numerous peripheral islands and archipelagos all over
the world (e.g. Wallach 2008) in Africa and on Atlantic oceanic islands (e.g. de Urioste & Mateo
2011, Jesus et al. 2013) or Asia (e.g. Kaiser et al. 2011, Qing et al. 2015). It also was introduced to
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Central America (e.g. Dixon & Hendricks 1979, McCranie et al. 2010) and North America
(Mexico; USA: Alabama, Arizona, California, Florida, Georgia, Louisiana, Massachusetts,
Minnesota, North Carolina, Ohio, Texas, and Virginia [e.g. Wallach 2008, Hegan 2014]).
Indotyphlops braminus has not yet invaded South America (Wallach 2009). The snake was even
recently introduced to the Canary Islands, and to Europe in the Balearic Islands and southern Spain
mainland (e.g. Mateo et al. 2011, Rato et al. 2015)!

Materials and Methods

The recent spread of 1. braminus has also included many islands in Oceania (Zug 2013). We
here provide a complete summary of the distribution of /. braminus in Oceania and its earliest
known report date based on literature examination and/or museum collections. We also report the
first record of 1. braminus on Tahiti Island (Society Archipelago, French Polynesia) based on two
recently collected snakes.

Results

Indotyphlops braminus was reported from New Guinea® (Barbour 1912, Kopstein 1926,
Brongersma 1934, McDowell 1974, Room 1974, Heatwole 1975, McCoy 1980, Nussbaum 1980,
O’Shea 1996, Kraus & Allison 2004, Kraus 2013); Bonin Islands (Shigei 1971); Palau, (Fehlmann
1960 [not seen], McDowell 1974, Crombie & Pregill 1999, Zug 2013); the Mariana Islands and
Guam (A.M.C. Duméril & Bibron 1844, Safford 1905, Van Denburgh 1917, Cagle 1946 [Guam,
Tinian, Saipan, Aguiguan, Anatahan], Downs 1948 [Tinian], Tanner 1948 [Guam], Oliver & Shaw
1953 [Tinian], Brown 1956, Dryden & Taylor 1969 [Saipan, Guam], McDowell 1974 [Saipan,
Guam], Wiles et al. 1989 [Tinian], Wiles et al. 1990 [Rota], Rodda & Dean-Bradley 2001 [Guam]);
Federated States of Micronesia (Vollbrecht 1945 [Carolines], McDowell 1974 [Pohnpei], Thomas
1997 [Pohnpei], Buden 2000 [museum specimens dated 1936 from Pohnpei], Wood & Law 2010
[Kosrae], Zug 2013 [Kosrae, Pohnpei, Yap], Buden & Taborosi 2016 [? for a specimen observed
on Ulithi Atoll (Falalop), but its identity not ascertained, identification confirmed on Kosrae,
Pohnpei, and Yap]); the Marshall Islands (Knight 1984, Lamberson 1987, Vander Velde 2003, Zug
2013); Nauru (Buden 2008, Zug 2013); the Solomon Islands (McDowell 1974, McCoy 1980,
2006); Vanuatu (Medway & Marshall 1975, Anonymous 1981, Cranbrook 1985, Allison 1996,
Shea & Wallach 2000, Jennings 2004, de Pous & Dingemans 2008, Ineich 2009, 2011, Zug 2013);
New Caledonia and the Loyalty Islands (Bauer 1987, Ineich & Bauer 1992, Bauer 1999, Shea &
Wallach 2000); New Zealand (not established in New Zealand and known only from a single
intercepted stowaway according to Gill et al. [2001]); Fiji (Clunie 1983, Morrison 2003, Watling et
al. 2010, Zug 2013); Kiribati (Gilbert Islands [Craven & Shea 2010]); Western Samoa (Bonin &
Shea 2009); American Samoa (voucher Calif. Acad. Sciences CAS 195919 collected 1992, Trail
1993, Craig 2002, Goldin 2002, Kraus 2009, Zug 2013 [Samoa only, no precision]); Hawaii
(Slevin 1930 [Oahu], Tinker 1938, Fisher 1948 [Oahu], Oliver & Shaw 1953 [Oahu], Hunsaker &
Breese 1967 [Maui Isl.], Liebermann & Liebermann 1970 [Hawaii Isl.], McKeown 1978, Jones
1979, McCoy 1980, Nussbaum 1980, Kraus 2005 [Hawaii Isl.], Bazzano 2007, Zug 2013); and
Midway Island (Wallach 2008, Taylor et al. 2009).

Introduction dates on those Pacific islands remain unclear since the snake could have been
undetected long after its arrival. However, natural occurrence on some north-western Oceania
islands has been suggested by Pregill (1998). He showed that snake remains attributed to 1.
braminus occur at archeological sites on Aguiguan and Tinian islands in the Marianas, presumably

3 See discussion in McDowell (1974) about New Guinea records prior to Second World War.
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at prehuman levels of strata. However, it cannot be excluded that those fossil remains belong to
another species, extinct or still unnoticed, and not to /. braminus. In the Caroline Islands, not far
from the Marianas, two endemic species were recently described (Wynn et al. 2012),
Ramphotyphlops hatmaliyeb and Ramphotyphlops adocetus. A first hypothesis could be that
Pregill’s fossil remains from the Mariana Islands derive from one of those species or other endemic
species related to them. All of those remains should most likely belong to the genus
Ramphotyphlops native radiation as recently redefined (see above) and not to the genus
Indotyphlops. Pregill’s (1998) identification of the fossil vertebrae attribute them to typhlopids
based on their morphology and to 1. braminus (as R. braminus) only because there was no other
species known from the area at that time. Morphological differences allowing separation of
vertebrae of Ramphotyphlops from those of Indotyphlops are unknown, thus our above statement is
only hypothetical. One early report (A.M.C. Duméril & Bibron 1844) of a specimen from the
Mariana Islands (Guam) collected by Jean René Constant Quoy and Joseph Paul Gaimard in 1819
during the Freycinet Expedition was referred to /. braminus. That specimen, MNHN-RA 6332 is
available in Paris Natural History Museum (MNHN) collections. We first thought that it could be
referable to the endemic Micronesian Ramphotyphlops radiation with 22 midbody scale rows
(Wynn et al. 2012), which could explain its early occurrence in the area. Examination of that
specimen confirms it is /. braminus, having 20 midbody scale rows and typical head scales. Two
additional old specimens dated prior to 1889 (MNHN-RA 1889.0543-544) from the same location
also belong to I. braminus. Thus, those MNHN-RA specimens are the earliest verified occurrence
(vouchers) of that species in Oceania, later confirmed by Cagle (1946), Downs (1948), and Dryden
& Taylor (1969) in Micronesia. The situation in Micronesia is particularly interesting and needs
further study since /. braminus seems to have been present on those islands for a long time (the
oldest verified occurrence in Oceania is dated from the early 19" century). However, I. braminus
may have also occurred there with an endemic radiation of the genus Ramphotyphlops. 1f Pregill’s
(1998) fossil vertebrae from the Marianas are from an extinct endemic typhlopid (genus
Ramphotyphlops), the species may have gone extinct before or just after . braminus arrived on the
islands, and the two may not have occurred there together. Alternatively, the endemic species could
still exist and remains undetected, which is unlikely due to the changes in faunal composition
(numerous introduced predators and competitors which are often more threatening to endemic than
alien species) and habitat modifications on the Marianas. A second hypothesis could be that those
remains really belong to /. braminus and thus such an early occurrence of the species could be
related to colonization events originating from Asia prior to human arrival. Establishment of
osteological characters allowing separation of Indotyphlops from Ramphotyphlops based on
vertebrae from modern well identified specimens would be mandatory to clarify the question of the
past occurrence and distribution of these genera in Micronesia.

Concerning the date of arrival of /. braminus in Oceania (Table 1), the oldest record is from
the Marianas (1819; A.M.C. Duméril & Bibron 1844), followed by a record from Manokwari in
west of New Guinea (Barbour 1912), and the Hawaiian Islands dated prior to 1930 (Slevin 1930).
The snake could have been introduced to Hawaii early in the XXth century. Note that I. braminus
occurred in the Indian Ocean for a much longer period of time. The Paris Natural History Museum
catalogues refer to specimens collected at La Réunion Island before 1862 (MNHN-RA catalogues;
specimens collected by Maillard but not found in collections; Ineich, pers. obs.) and Zanzibar in
1884 (MNHN-RA 1884.0061; Ineich, pers. obs.) and those were probably voluntarily introduced at
the same time as several other lizards and snakes now indigenous to La Réunion (e.g. the agamid
lizard Calotes versicolor and the colubrid snake Lycodon aulicus) which most likely originated
from India where they are common species.
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Table 1. Earliest known arrival dates of the snake Indotyphlops braminus on the Oceanian islands
and archipelagos according to publications or collection vouchers.

Country Earliest date Reference

Mariana Islands 1819 A.M.C. Duméril & Bibron 1844
Mariana Islands, Guam 1819 A.M.C. Duméril & Bibron 1844
New Guinea 1912 Barbour 1912

Hawai'i 1930 Slevin 1930

Carolines (Pohnpei) 1936 Buden 2000

Mariana Islands, Tinian 1945 Cagle 1946

Mariana Islands, Saipan 1945 Cagle 1946

Marshall Islands 1954 Knight 1984

Palau (Belau) 1955 Crombie & Pregill 1999
Solomon Isl. 1961 McDowell 1974

Vanuatu 1971 Medway & Marshall 1975
Bonin Island 1971 Shigei 1971

New Caledonia 1974 Ineich & Bauer 1992

Fiji 1983 Clunie 1983

Mariana Islands, Rota 1987 Wiles et al. 1990

Loyalty Islands 1991 Shea & Wallach 2000
American Samoa 1992 CAS 195919

Midway Atoll 1998 Wallach 2008

Nauru 2007 Buden 2008

Kiribati (Gilbert Isl.) 2007 Craven & Shea 2010
Western Samoa 2009 Bonin & Shea 2009
Tahiti Island, French Polynesia 2014 This paper

Indotyphlops braminus was reported as occurring on Pohnpei by 1936 and in the Marshall
Islands in 1954. It was only reported from New Caledonia and Vanuatu around 1970, and from Fiji
in 1983 (Table 1). The snake has not been reported from Tonga (Gill 1987, 1988, 1990, Gill &
Rinke 1990, Steadman et al. 1999, Zug 2013, Atherton et al. 2015) where it most likely has not
been introduced for the moment. There are also no published records for Rotuma (Boulenger 1897,
Zug et al. 1989), Wallis and Futuna (Gill 1995), Tuvalu (Waite 1897), Tokelau (Whitaker 1970,
Clapp 1975), Niue (Wodzicki 1969), the Cook Islands (McCann 1994, Clapp 1977, Crombie &
Steadman 1986, Gill 1998), and the Pitcairn Island Group (Gill 1993, Edgar 2010).

Indotyphlops braminus has not been reported in Eastern Polynesia, but its probable
introduction was highly suspected in French Polynesia (Ineich & Blanc 1987, 1989). French
Polynesia comprises about 130 islands distributed in five archipelagos dispersed throughout a
marine area similar in size to Europe.

We report here the first verified case of the most likely accidental introduction of 1. braminus
on Tahiti Island in French Polynesia, attested to by two recently collected vouchers deposited in the
Muséum National d’Histoire Naturelle (Paris) collections (MNHN-RA) (Fig. 1). The larger
specimen, MNHN-RA 2015.0057, has a total length of 132 mm and 20 scale rows around
midbody. Its gular area is whitish contrary to other body parts, which are all greyish brown (Fig. 2).
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Figure 1. Two introduced specimens of Indotyphlops braminus from Tahiti Island in French
Polynesia. MNHN-RA 2015.0058 above and MNHN-RA 2015.0057 below. Scale bar: 1cm.
Picture: I. Ineich.

Figure 2. Anterior ventral area of Indotyphlops braminus MNHN-RA 2015.0057 showing the
whitish gular coloration. Picture: 1. Ineich.
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It was collected on Tahiti Island, in a heap of earth in a construction site at Punaauia on 11
November 2014. It was first frozen and later placed in 75% ethanol, therefore never in contact with
formalin. The second and smaller specimen, MNHN-RA 2015.0058, has a total length of 114 mm
and also 20 scale rows around midbody. It was collected on 30 November 2015 in works at the
Music Conservatory site of Papeete also on Tahiti Island, in rubble originating from Pirae. It was
first kept in a terrarium, and then placed in the freezer, and subsequently in ethanol. Both
specimens fully agree with morphometric and scalation characters indicated by Wallach (2009) and
we refer them to /. braminus.

According to the separate geographic origin of our two specimens and the huge colonization
capacities of I. braminus, it is more likely that several populations are now present and well
established on Tahiti Island and most likely on other islands and atolls of French Polynesia. Tahiti
is the main island of French Polynesia and most if not all air and sea travels passes through it, thus
facilitating the spread of the snake from one island to another. The current precise distribution of 1.
braminus in French Polynesia, like that of the introduced gecko Hemidactylus frenatus, is
incompletely known, but most likely covers several archipelagos at present (Ineich et al. 2007).

Discussion

The introduction of 1. braminus to French Polynesia will not have direct visible consequences.
It can however have a hidden impact either on its prey populations (mainly ants and termites) or by
introduction of internal parasites (viruses, bacteria, worms, hemogregarines) able to infect other
reptiles or even other animals. I. braminus also can carry mites. Such external parasites could
potentially be introduced in addition to internal parasites and be hosts of pathogens such as bacteria
and viruses. There is no native or fossil terrestrial snake in French Polynesia, from where all
terrestrial snakes were previously absent. This is attested to by all previous intensive collections,
which lack any terrestrial snake (Ineich & Blanc 1989). The situation is not the same in some parts
of Micronesia (Carolines) where confusion of /. braminus is possible with unnoticed and
unprotected species only recently described (Wynn et al. 2012). Competition between endemic
species and the alien I. braminus is possible there and certainly could have an impact on the
survival of endemic biota (Fisher 2011).

Ineich & Blanc (1987) suspected the introduction of /. braminus in French Polynesia about 30
years ago. Finally the snake was discovered later than expected, contrary to the gecko H. frenatus,
another alien species widespread in the Pacific, which arrived just before 1988 to Tahiti (Petren et
al. 1993). Let us hope that the brown tree snake, Boiga irregularis, a snake with a dramatic and
serious impact on the native bird populations of Guam (Hegan 2014), will not follow those
introduced species and accidentally colonize French Polynesia.
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