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The phylogenetic position of the New Zealand batfly,
Mystacinobia zelandica (Mystacinobiidae; Oestroidea)
inferred from mitochondrial 16S ribosomal DNA sequence
data

D. M. Gleeson*, R. L. J. Howitt*, R. D. Newcomb**

The New Zealand batfly, Mystacinobia zelandica, is unique in its phoretic association
with the endemic short-tailed bat, Mystacina tuberculata However, the origins of
Mystacinobia, and its systematic position within the Diptera, have long been unclear
We have investigated the phylogenetic position of Mystacinobia using sequence data
derived from a 51 lbp region of the mitochondnal 16S rDNA gene A total of 17 taxa,
representing 11 families and 14 genera within the Diptera, were included in the
phylogenetic analysis The resulting phylogenetic trees support morphological revisions
which place Mystacinobia within the Oestroidea, most closely associated with the
Calhphondae
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INTRODUCTION

The New Zealand batfly, Mystacinobia zelandica Holloway (1976), is an unusual wingless
phoretic dipteran which lives in close association with the endemic short-tailed bat, Mystacina
tuberculata Gray M zelandica was first discovered in 1973 after the falling of the legendary
giant kauri tree 'Kopi,' from the Omahuta Kauri Sanctuary, which housed a colony of short-
tailed bats (Holloway 1976) It is now known that batflies live in large communities in
association with the roosts of the short-tailed bat, where both adults and larvae feed on the
bat's guano The adults are physogastnc, apterous, have reduced eyes and possess claws
which enable them to cling to the bat's fur The dispersal of the adult flies is dependent on
transport by the bat, with large numbers of flies being observed on individual bats Holloway
(1976) documented several factors which suggest a level of sociality among batflies these
include group oviposition, partial overlapping of generations, clustering of all stages, mutual
grooming, male phenotypic polymorphism, and an extension of the life-span of males
beyond reproduction to form a sound-producing guard caste The sound is a high frequency
'buzzing', which is thought to act either as a warning to other flies or in order to repel the bat
from eating them

Although Holloway (1976) placed M zelandica as the sole member of both the genus
Mystancinobia and the family Mystacinobiidae, the systematic position of this family within
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the Diptera has been a subject of debate. Previous to the discovery of M. zelandica, the habit
of phoresy on vertebrate hosts by any muscoid Diptera was confined to the Hippoboscidae
group of flies, which are obligate blood parasites. Within this group, two families, the
Streblidae and Nycteribiidae, consist of species which are associated exclusively with bats
and possess highly modified life cycles (Maa 1971; Wentzel 1976). Mystacinobia has several
external characters in common with members of the Streblidae and Nycteribiidae, such as
reduced vision and modified claws, which are thought to have arisen through convergence.
Holloway (1976) relied on the large ptilinum and the shape and dehiscence of the puparium
to place Mystacinobiidae among the acalyptrate Schizophora, and suggested that many other
morphological and biological characteristics made them referable to the Drosophiloidea.
These characteristics included the facial carina; seven pseudotracheal canals on each labellar
lobe; tarsal segments; preapical bristles on all tibiae; cleaning brush on fore tibia; respiratory
horns on the egg; elongate multiporous, anterior spiracles; tubular, contiguous posterior
spiracles; five pairs of anal papillae on the larva; larval clustering; and mass pupation.
However, Griffiths (1982) stated that although these characters are found in common with
those found in the Ephydroidea, none could be accepted as true synapomorphies. In contrast,
Griffiths (1982) proposed that Mystacinobia be listed as a genus of Calliphoridae, with
Mystacinobiidae becoming a new synonym. Griffiths (1982) used the structure of the
abdomen in both sexes to determine the systematic placement of Mystacinobia as the
structure of the head, thorax and legs are likely to be autapomorphic. Several characters
placed Mystacinobia within the calyptrate Schizophora, in particular the inclusion of spiracles
2-5 within expanded terga which is considered an apomorphy of the Calyptratae. More
recently Kurahashi (1989) erected a subfamily, Mystacinobiinae, within the Calliphoridae
while McAlpine (1989) has retained full family status for it within the Oestroidea, although
neither study provided new data.

The most recent revision involving Mystacinobia has been a re-examination of the
taxonomic status of the Calliphoridae using a cladistic analysis of 45 adult and larval
morphological characters (Rognes 1997). In this study Mystacinobia appears as a sister
group to all other Oestroidea and as the oldest taxon, occupying the most basal branch of the
cladograms.

Previous studies have used purely morphological characters for phylogenetic and systematic
inference. In this paper, the phylogenetic position of Mystacinobia within the Diptera is
examined using sequence data derived from the mitochondrial 16S rDNA gene. This study
provides an independent dataset to investigate the origin and relationships of this unique
dipteran.

MATERIALS AND METHODS
Specimens

The collection details of the specimens used in this study along with relevant GenBank
accession numbers of the 16S rDNA sequence are given in Table 1. Sequences from six
species were derived from the GenBank database. These included the mosquito Aedes
albopictus and the blackfly Simulium vittatum, representatives of the Nematocera, which
were used as outgroup taxa. Two fruitflies, Bactrocera dorsalis and Cryptodacus tau
(Tephritidae), and the two drosophilids (Drosophila mercatorum and D. willistoni)
(Drosophiloidea), representatives of the acalyptrate Schizophora, were also derived from the
database.

The specimens collected for sequencing were stored either in 95% ethanol or frozen in
liquid nitrogen. All were representatives of the calyptrate Schizophora. These included the
three Muscoidea species, Spilogona sp., Antipoda sp. (Muscidae) and Delia platura


