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Abstract

To this day, the tick fauna of Singapore remains poorly known. Although several studies
of select species have been undertaken within Singapore, much of the information regard-
ing Singaporean ticks is fragmentary. To facilitate future study of this group, the scattered
information on Singaporean ticks is synthesised in the present work and includes a prelimi-
nary checklist of species reported to occur in Singapore, which comprised 14 species in 5
genera, with confirmed records of Argas pusillus, Amblyomma nitidum, Amblyomma var-
anense, Haemaphysalis doenitzi, Haemaphysalis nadchatrami, Haemaphysalis semermis,
Ixodes granulatus, Rhipicephalus microplus, and Rhipicephalus sanguineus, and uncon-
firmed reports of Amblyomma cordiferum, Amblyomma geoemydae, Amblyomma helvolum,
Amblyomma javanense and Amblyomma testudinarium.
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Introduction

Tick are responsible for a huge array of diseases in humans and animals and remain one of
the most significant threats to global public health (Dantas-Torres et al. 2012). Over a cen-
tury ago when research into the ticks of Southeast Asia began, most of the work was under-
taken haphazardly as new specimens were acquired, predominately by colonial naturalists
(Petney et al. 2007). Although Singapore was part of the British empire in these early days
of medical acarology, little research was undertaken on the group. Following the second
world war, the United States Armed Forces undertook large scale systematic studies of
the ticks and tick-borne diseases of Southeast Asia under the leadership of the eminent Dr
Harry Hoogstraal, although little of this was undertaken in Singapore (Petney et al. 2007).
Following the death of Hoogstraal in 1986, the field stagnated in the region and it is for this
reason that the tick fauna of Singapore remains poorly known (Petney et al. 2007).
However, in recent years, there has been increased interest in the ticks and tick-borne
diseases of Southeast Asia due to their public health importance (Petney 1993). This has
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been reinforced by the now widescale use of molecular technologies which have simpli-
fied the process of detecting, identifying, and characterising ticks and tick-borne patho-
gens. However, the foundation of any tick-borne disease study always rests with a firm
understanding of the vector. Therefore, for the first time, knowledge of the tick fauna of
Singapore is reviewed and synthesised in the present work to facilitate future research
on these remarkable arthropods as well as the serious diseases they are associated with.

Materials and methods

A checklist of species reported previously from Singapore is presented based on a sur-
vey of the literature. Although several species listed were originally reported under dif-
ferent synonyms, these have been amended to reflect the present nomenclatural consen-
sus on these binomials.

As in Kwak (2018a), the author feels that insufficient data is available to confidently
use the system of nomenclature proposed for the family Argasidae by Klompen and Oli-
ver (1993), instead the system presented by Guglielmone et al. (2010) is used. It should
be noted that in coming years, as more molecular and morphological data become avail-
able to adequately test the system proposed by Klompen and Oliver (1993), the nomen-
clature may shift in favour of this classification.

Results

Based on a survey of past literature, 14 tick species have thus far been reported to occur
in Singapore. These represent five genera and two families (Table 1).

Table 1 Tick species recorded in Singapore

Family Genus Species Reference
Argasidae Argas Argas pusillus Leong et al. (2010)
Ixodidae Amblyomma Amblyomma cordiferum Voltzit and Keirans (2002)*
Amblyomma geoemydae Voltzit and Keirans (2002)*
Amblyomma helvolum Voltzit and Keirans (2002)*
Amblyomma javanense Voltzit and Keirans (2002)*
Amblyomma nitidum Voltzit and Keirans (2002)
Amblyomma testudinarium Voltzit and Keirans (2002)*
Amblyomma varanense Burridge (2001)
Haemaphysalis Haemaphysalis doenitzi Hoogstraal and Wassef (1973)
Haemaphysalis nadchatrami Hoogstraal et al. (1965)
Haemaphysalis semermis Hoogstraal et al. (1965)
Ixodes Ixodes granulatus Paperna (2006)
Rhipicephalus Rhipicephalus microplus Petney (1993)

Rhipicephalus sanguineus

Theis and Franti (1971)

*Unsubstantiated reports in which collection/literature records are not cited to support distribution claims
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Discussion
History of tick research in Singapore

It is somewhat unclear when the first work on Singaporean ticks was undertaken, but it
likely began in 1909 when Dr. A.R. Wellington sent tick specimens, collected on Singa-
pore’s St John’s Island, to the eminent acarologists C. Warburton and G.H.F Nuttall (Hoog-
straal and Wassef 1973). These specimens proved to be the first of a new, widely spread
tick species which was named Haemaphysalis doenitzi. In 1933 C. Warburton described
Amblyomma laticaudae from a sea snake preserved in the collection of the Raffles Museum
(now known as the Lee Kong Chian Natural History Museum), although this species is
now believed to be a synonym of Amblyomma nitidum (Voltzit and Keirans 2002). Fol-
lowing the second world war, for almost two decades little work was undertaken on the
Singaporean tick fauna, although Kohls (1957) produced a detailed guide to the ticks of
neighbouring Malaya. Finally, in the 1960s Harry Hoogstraal and others described Haema-
physalis nadchatrami (syn. Haemaphysalis papuana nadchatrami) and Haemaphysalis
semermis from specimens collected in the region, some of which came from Singapore
(Hoogstraal et al. 1965). Hoogstraal and Wassef (1973) also redescribed Haemaphysalis
doenitzi. Following this period, no further taxonomic work has been undertaken on the
ticks of Singapore. Studies of tick ecology and population biology in Singapore began in
1971 with the first study of populations of the brown dog tick (Rhipicephalus sanguineus),
but no further detailed studies have since been undertaken on tick ecology in Singapore
(Theis and Franti 1971). Paperna (2006), Leong et al. (2010), and Law (2014) recently pro-
vided cursory reports on Ixodes granulatus, Argas pusillus, and what the author suspects to
be Amblyomma cordiferum, respectively. However, much still remains to be learned about
the ticks of Singapore. Recently, the author has begun detailed studies of the taxonomy and
ecology of the tick fauna of Singapore which will progressively be published in the future.

Tick-borne disease in Singapore

Tick-borne diseases remain largely unstudied in Singapore, despite their significant public
health importance. Although Neves et al. (2018) recently studied the blood of small mam-
mals in Singapore and detected the pathogenic bacterial genus Bartonella, ticks were not
screened despite their known capacity to spread Bartonellosis. Several tick species stand
out as potential threats to public health due to their propensity to infest humans and their
known capacity to harbor zoonotic pathogens. Perhaps the most important of these is the
Brown dog tick (R. sanguineus) which was common on Singaporean dogs in the past and
remains so to this day (Theis and Franti 1971; M.L. Kwak, personal observation). It is also
a largely urban and peri-urban ticks which lives and breeds in close proximity to dwellings
and is known to infest humans (Dantas-Torres 2008). Many significant zoonotic pathogens
are known from the brown dog tick including Coxiella burnetii, Ehrlichia canis, Rickettsia
conorii, and R. rickettsia (Dantas-Torres 2008). On top of this, R. sanguineus can carry a
wide array of animal pathogens of significant veterinary importance (Dantas-Torres 2010).
Ixodes granulatus is another candidate for intensive disease ecology studies in Singapore.
Ixodes granulatus is known to infest not only a wide range of mammals, including urban
rodents, but also humans (Durden et al. 2008). Perhaps the most significant aspect of the
disease ecology of I. granulatus is the wide range of zoonotic pathogens which have been
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detected within it. These include Rickettsia honei, R. typhi, R. conorii, R. rickettsia, R.
felis, and R. australis (Scheld et al. 2014; Kuo et al. 2015). Presently, the author is involved
in screening ticks collected in Singapore to identify tick-borne pathogens present on the
island. The result of this work will be progressively published in the future.

Introduced ticks in Singapore

Of the tick species reported from Singapore, the author believes that only two represent
recent introductions. These are the cattle tick (Rhipicephalus microplus) and the Brown
dog tick (R. sanguineus). Kwak (2018b) noted the difficulty in inferring the introduc-
tion histories of invasive ticks, and in regards to the two aforementioned species, this is
the case. The cattle tick (R. microplus) is clearly an introduction owing to the fact that
no members of the family Bovidae, the natural hosts, are native to Singapore (Harrison
1974). Therefore, R. microplus must have been introduced with cattle sometime during the
colonial era. The continued presence of R. microplus within Singapore is unknown, but
it may now be locally extinct due to the huge reduction in cattle numbers on the island in
recent years. It remains unclear where R. sanguineus originated, but it invariably must have
been somewhere canids occur (Dantas-Torres 2008). However, as no canids are native to
Singapore, R. sanguineus is clearly an introduced species (Harrison 1974). Rhipicephalus
sanguineus was probably introduced sometimes during the colonial era with dogs.

Threatened ticks in Singapore

Mihalca et al. (2011) was the first to attempt to systematically assess the conservation sta-
tus of various tick species. Following this, Kwak et al. (2017) and Kwak (2018c¢) outlined
methods for the conservation of threatened tick species. Of the tick species assessed to
be co-endangered by Mihalca et al. (2011), only one, Amblyomma javanense, is present
in Singapore. Despite it’s conservation status, no deliberate action has been taken within
Singapore to recognise or conserve this species. Although, conservation efforts are ongo-
ing to protect its host, the Sunda pangolin (Manis javanica), in Singapore (Vijayan et al.
2008). As Kwak et al. (2017) and Kwak (2018c) have suggested for other co-endangered
tick species, A. javanense could be incorporated into conservation programs including
captive breeding, conservation translocations, and in situ protection. Within Singapore,
no conservation assessment has been undertaken for the other tick species, although it is
possible that other species may be co-threatened at the national level. For example, the
sea snake tick (A. nitidum) may be threatened within Singapore due to highly fragmented
and degraded coastline where it’s host emerges to lay eggs and where the tick emerges to
breeds. To facilitate future conservation efforts, a full assessment of the national conserva-
tion status of the ticks of Singapore must be undertaken and conservation plans outlines to
preserve any native species threatened with declines.
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