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Abstract
Austropurcellia Juberthie 1988 is a genus of mite harvestmen previously known from numerous localities in the Wet Tropics of northern Queensland and from one locality in central Queensland, Australia. As a result of the current study, the
genus is now also known from localities in far southeast Queensland. We describe three new species of Austropurcellia
from museum lots: A. acuta sp. nov., A. barbata sp. nov., and A. superbensis sp. nov. Each new species is known from
only one to two localities, and from very few specimens. In addition, we describe a pair of previously overlooked dorsal
anterior cuticular structures that may be sensory in nature and are found in all Austropurcellia specimens examined, including both new and previously described species. We present a new distribution map of Austropurcellia, greatly expanding its known range to almost the entire east coast of Queensland, and discuss the biogeography of the genus.
Key words: biogeography, evolution, Australia, Wet Tropics

Introduction
Mite harvestmen (suborder Cyphophthalmi) are a globally distributed lineage of small arachnids around 2 mm
long, which disperse minimally and inhabit temperate and tropical leaf litter habitats and (occasionally) caves.
Queensland mite harvestmen (genus Austropurcellia Juberthie 1988) are part of a larger Gondwanan lineage
(family Pettalidae Shear 1980) including representatives from Western Australia, New Zealand, South Africa,
Madagascar, Sri Lanka and Chile (Boyer & Giribet 2007). Prior to 1988, Queensland Cyphophthalmi were
described in the genera Neopurcellia Forster 1948 and Rakaia Hirst 1925, whose type species are found in New
Zealand. In 1988, Christian Juberthie described a new Queensland genus, Austropurcellia, with the type species A.
scoparia Juberthie 1988. More recently, molecular phylogenetic analyses have recovered monophyly of all
Queensland mite harvestmen (e.g. Boyer & Giribet 2007, Giribet et al. 2012). As a result, Boyer and Giribet (2007)
transferred all Queensland species (Rakaia woodwardi Forster 1955, Neopurcellia capricornia Todd Davies 1977,
R. arcticosa Cantrell 1980, R. daviesae Juberthie 1989, and N. forsteri Juberthie 2000) to Austropurcellia.
Nine of the ten described Austropurcellia reside in the Wet Tropics (WT) of northern Queensland (Fig. 1), the
one exception being A. capricornia from Finch Hatton in central Queensland (CQ) (Figs. 1, 2) (Boyer & Reuter
2012). The species here described are from southeast Queensland (SEQ), substantially further south than even A.
capricornia (Fig. 1). Queensland’s Burdekin and St Lawrence Gaps (Fig. 1) (Kikkawa & Pearse 1969) are dry
habitat barriers marking the boundary between distinctly northern and southern faunal assemblages in numerous
other taxa such as scarab beetles (Allsopp 1995), freshwater fishes (Unmack 2001), snails (Hugall et al. 2003),
mammals (Winter 1988), leaf-tailed geckos (Couper et al. 2008), skinks (Dolman & Moritz 2006), centipedes
(Giribet & Edgecombe 2006), and vascular plants (Burbidge 1960). The new species described here are from south
of the St. Lawrence Gap, and as such could be expected to differ substantially from A. capricornia (from CQ) and
the better-known WT Austropurcellia fauna.
The palynological fossil record indicates that rainforest was once much more widespread throughout Australia
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as a whole and southeast Australia in particular (Adam 1992). Australia’s current restricted distribution of
rainforest is primarily the result of range contractions associated with climate change (Kershaw et al. 1994). Local
expansion and contraction have compounded the effects of this more widespread and long-term contraction,
particularly during the Pleistocene glacial-interglacial climate cycles (Hope 1994). Subtropical rainforest is found
in disjunct areas on Australia’s east coast as far south as Illawarra in New South Wales, and is similar in
composition to high-altitude WT rainforest (Adam 1992). As in the WT, these rainforest patches experienced
contractions and expansions leading to their current distributions. Indeed, Winter (1988) suggested that the more
southerly forests contracted to even smaller refugia than their WT counterparts, based on the absence of rainforestspecialist mammals in SEQ. McGuigan et al. (1998) used molecular data to suggest two major refugia in SEQ/
Northern New South Wales, one located in either the Conondale or D’Aguilar Ranges and one south of the
Brisbane River valley, which then retreated to isolated pockets along the east coast during drying events in the early
Pliocene. The history of the Queensland landscape has no doubt shaped the mite harvestman fauna that depends on
forest habitats.
Mite harvestmen species are typically distinguished by characteristics of males only; females typically lack
species-specific diagnostic features, although a notable exception occurs within the genus Fangensis in which
ovipositor morphology differs among species (Schwendinger & Giribet 2005; see also note on Fangensis
ovipositors in Clouse & Schwendinger 2012). The male anal plate and the size and shape of the associated scopula,
as well as the degree of division in the tarsus of the 4th leg of the male, are the primary features used in species
identification within Austropurcellia (Boyer & Reuter 2012). In this study we describe three new species that are
morphologically distinct from previously described Austropurcellia. We describe the biogeographic distribution of
some characters that vary within the genus, and the evolutionary relationships that these characters suggest.

FIGURE 1. Distribution of the genera Austropurcellia and Karripurcellia in Australia. Currently, nine described species are
known from the Wet Tropics. Inset provides details of the type localities of A. acuta sp. nov., A. barbata sp. nov., and of two
localities where only females and juveniles were collected that cannot be identified to species.
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FIGURE 2. Austropurcellia capricornia Todd Davies 1977, habitus of male holotype: A. Dorsal view; B. Ventral view; C.
Lateral view. Scale bars 0.5 mm.
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FIGURE 3. Austropurcellia acuta sp. nov., habitus of male holotype: A. Dorsal view; B. Ventral view; C. Lateral view. Scale
bars 0.5 mm.
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Methods
The specimens for this study were drawn from collections at the Queensland Museum in Brisbane, Queensland,
Australia (QM) and the Museum of Comparative Zoology at Harvard University in Cambridge, Massachusetts,
USA (MCZ). The specimens had been collected by means of Berlese funnels or directly sifted from leaf litter.
Specimens were sorted under an Olympus SZX10 light microscope. Two collections consisted of females and
juveniles only and therefore were not identifiable to species. For the remaining four lots, one male was dissected so
that its appendages were mounted on one stub and its body was mounted in ventral view on another. The stubs were
then coated with gold particles in a Denton Vacuum Desk III sputter coater. In the case of Austropurcellia barbata
sp. nov., an additional male was available for mounting in dorsal view; in the other two cases, the original male was
removed from the stub and remounted for dorsal imaging. Where females were also available for examination, they
were coated and imaged in the same manner as males.
Specimens were imaged with light microscopy using Leica Acquire, and resulting micrographs were
subsequently integrated using Helicon Focus. Specimens were examined and photographed in a JEOL JSM6610LV scanning electron microscope (SEM). Images were taken at between 1 and 20 kV. The spot size was either
40 or 50 for all images. Working distance ranged 8–24 mm. Measurements were taken using the scalar tool
included in the JEOL machine’s software package.
In the case of A. acuta sp. nov. and A. barbata sp. nov. the spermatopositor was removed from a single male
and mounted in glycerol for examination under an Olympus BX60 compound microscope. In the case of A. acuta
sp. nov. the ovipositor was removed from a single female, mounted for SEM, and examined as described above.
The ovipositor was mounted such that it appeared bent (kinked), and in dorsal view. Attempts to remove the
ovipositor from its stub for repositioning and examination of the more informative ventroproximal area of the apex
(which typically bears plates) resulted in damage. Further examination of genitalia was not possible, due to the
small number of available specimens. “Inked” drawings were produced in Adobe Illustrator from pencil drawings
in the case of the spermatopositors, and from an SEM image in the case of the ovipositor.

FIGURE 4. Austropurcellia acuta sp. nov., male paratype: A. Ventral view of body, scale bar 500 µm; B. Dorsal view of body,
scale bar 500 µm; C. Ventral view of posterior, scale bar 200 µm; D. Dorsal view of posterior, scale bar 200 µm.
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FIGURE 5. Austropurcellia acuta sp. nov., male paratype: A. Spiracle, scale bar 20 µm; B. Ozophore, scale bar 50 µm; C.
Gonostome area, scale bar 200 µm.

FIGURE 6. Austropurcellia acuta sp. nov., male paratype: A. Cuticular structure in anterior region of dorsal scutum, scale bar
5 µm; B. Anterior dorsal cuticular structure (indicated by arrow) in context, scale bar 50 µm.
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FIGURE 7. Austropurcellia acuta sp. nov., male paratype: A. Tarsus I, scale bar 200 µm; B. Tarsus II, scale bar 200 µm; C.
Tarsus III, scale bar 200 µm; D. Tarsus IV, scale bar 200 µm; E. Palp, scale bar 200 µm; F. Detail of chelicera, scale bar 100 µm,
G. Chelicera, distal segments, scale bar 200 µm, H. Chelicera, distal region of proximal segment, scale bar 200 µm.
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FIGURE 8. Austropurcellia acuta sp. nov., male paratype, scale bars 40 µm: A. Spermatopositor in dorsal view; B.
Spermatopositor with dorsal microtrichia cut away to reveal mobile fingers, distal microtrichia, and ventral microtrichia.

FIGURE 9. Austropurcellia cf. acuta sp. nov., male from Kroombit Tops: A. Dorsal view of body, scale bar 500 µm; B. Ventral
view of body, scale bar 500 µm; C. Dorsal view of posterior, scale bar 100 µm; D. Ventral view of posterior, scale bar 100 µm.
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FIGURE 10. Austropurcellia cf. acuta sp. nov., male from Kroombit Tops. A. Spiracle, scale bar 20 µm; B. Ozophore, scale
bar 20 µm; C. Gonostome area, scale bar 200 µm.

Results
Austropurcellia acuta sp. nov.
Figures 3–14
Diagnosis: Pettalid with relatively flat ozophores. Tergite VIII strongly bilobed, with bilobes clearly visible in both
ventral and dorsal view. Lobes of tergite VIII lacking ornamentation dorsally and being only partially ornamented
ventrally. Prominent scopula emerging from posterior margin of anal plate. Adenostyle thin and blade-like, with a
wide base. Distinguished from A. capricornia by lobes of tergite VIII without ornamentation in dorsal view and
with swollen appearance.
Description: Length of male holotype (2.1 mm) about twice as long as its widest point (1.2 mm) in posterior
third of prosoma, and about 3 times as long as width across ozophores (0.8 mm) (Figs. 3, 4A–B). Body with most
of its surface showing a tuberculate-granular microstructure (Fig. 4). Posterior part of dorsal scutum strongly
bilobed, with scopula of anal plate easily visible in dorsal view (Figs. 3A, 4B). A pair of prominent depressions,
anterior to ozophores in both male and female specimens, consisting of an indentation in the dorsal scutum with
small tubercular structures clustered together (Figs. 4B, 6, 9A, 12A, 13). Transverse opisthosomal sulci distinct by
lack of granulation (Figs. 4A–B, 9A–B, 12A–B). Ozophores quite flat in relation to dorsal scutum (Figs. 3A, C, 4B,
5B, 9A, 12A), positioned at a 45º angle relative to the walking plane as typical in pettalids.
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FIGURE 11. Austropurcellia acuta sp. nov., male paratype (A–F), and Austropurcellia cf. acuta sp. nov., female from
Kroombit Tops (G). A. Chelicera, scale bar 200 µm; B. Palp, scale bar 100 µm; C. Tarsus I, scale bar 100 µm; D. Tarsus II, scale
bar 100 µm; E. Tarsus III, scale bar 100 µm; F. Male tarsus IV, scale bar 100 µm; G. Female tarsus IV, scale bar 200 µm.
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FIGURE 12. Austropurcellia cf. acuta sp. nov., female from Kroombit Tops: A. Dorsal view of body, scale bar 500 µm; B.
Ventral view of body, scale bar 500 µm; C. Ventral view of posterior, scale bar 100 µm; D. Gonostome area, scale bar 100 µm.

FIGURE 13. Austropurcellia cf. acuta sp. nov., female from Kroombit Tops: A. Cuticular structures in anterior region of
dorsal scutum, scale bar 10 µm; B. Anterior dorsal structures (indicated by arrow) in context, scale bar 100 µm.
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FIGURE 14. Austropurcellia cf. acuta sp. nov., female from Kroombit Tops: Distal part of ovipositor in dorsal view, scale bar
50 µm.

Coxae of legs I and II mobile. Coxae of remaining legs fixed. Male coxae II–IV meeting in the midline (Figs.
5C, 10C). Male gonostome small, subtriangular, wider than long, bordered on posterior margin by first
opisthosomal sternite; male gonostome shorter than length of seam of contact of left and right coxae IV (Fig. 5C,
10C). Female coxae II meeting in midline (Fig. 12D). Female gonostome roughly round in shape, with edges of
coxae of leg IV and first opisthosomal sternite forming an elevated collar at posterior margin of opening (Fig.
12D).
Spiracle elongate and C-shaped, with slightly recurved edges as found in “open circle” type of Giribet and
Boyer (2002). Narrow band of fine granules separating spiracle from main granules and tubercles (Fig. 5A, 10A).
Ventral opisthosomal region without modifications or glandular pores (Figs. 4A, 9B). Anal region of “pettalid type’
(Giribet & Boyer 2002) with tergite IX laterally covering sternite 9 and clearly meeting sternite 8 (Fig. 4C, 9D).
Male tergite VIII strongly bilobed, with distinct lack of ornamentation in most distal area of each lobe, and with
setae emerging medially from each lobe (Figs. 4C, 9D). Anal plate lacking in ornamentation in posterior half (Figs.
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4C, 9D). Very prominent scopula emerging posteriorly and extending to posterior margin of tergite VIII (Figs. 4C,
9D). Anal pore not visible.
Chelicerae (Figs. 7G–H, 11A) short and relatively robust. Proximal article of chelicerae with dorsal crest
[“dorsal ridge” of Hansen & Sørensen (1904) and Forster (1948); “dorsal transverse crest” of Juberthie (1970)],
without ventral process. Median article with an apodeme. Two types of dentition, as typical in pettalids (Figs. 7F,
11A). Measurements from male holotype of chelicera articles from proximal to distal (given in mm): 0.46, 0.91,
0.31.
Palp (Figs. 7E, 11B) with a prominent ventral process on trochanter. Measurements from paratype male of palp
articles from proximal to distal (given in mm): 0.29, 0.37, 0.24, 0.28, 0.34.
Legs with all claws smooth, without ventral dentition or lateral pegs. Metatarsus I heavily ornamented in basal half
but not in distal half, leading to the appearance of a “cuff”. Tarsus I smooth (Figs. 7A, 11C). Metatarsus II heavily
ornamented in basal third but not in distal two thirds. Tarsus II smooth (Figs. 7B, 11D). Male leg III and both male
and female leg IV with ornamented metatarsus and smooth tarsus (Figs. 7C–D, 11E–G). Ventral side of tarsus I
with solea (Figs. 7A, 11C). Male tarsus IV fully bisegmented (Figs. 7D, 11F). Adenostyle with a thin claw on a
wide base. Prominent pore visible on claw of adenostyle. Adenostyle projecting up and slightly distally (Figs. 7D,
11F). Measurements from male holotype of leg articles from proximal to distal (given in mm): leg I [femur
damaged] 0.65, 0.27, 0.46, 0.16, 0.47; leg II [femur damaged] 0.54, 0.18, 0.33, 0.17, 0.40; leg III [femur damaged]
0.47, 0.21, 0.35, 0.19, 0.39; leg IV 0.18, 0.50, 0.26, 0.38, 0.15, 0.44.
Ovipositor (Fig. 14) composed of two apical lobes and 29 circular articles. Apical lobes carrying several setae
(increasing in length towards the tip); a long terminal seta rising from a small socket at end of each lobe. Sensitive
processes each carrying many small microtrichia on distolateral area of each terminal lobe.
Spermatopositor small, typical of pettalids (Fig. 8). Dorsal surface with a single, V-shaped series of very long
microtrichia, 7 on the left and 8 on the right; apical lobe with 6 long microtrichia; ventral surface with 4
microtrichia. Gonopore complex with two movable fingers in the shape of pronounced hooks bent outward (Fig.
8B).
Type material: Australia, Queensland, Mapleton Forest Reserve, Bonyee Walk, off Mapleton Forest Drive
(ArPTC#68); 26º33’28”S, 152º51’58”E; Coll. M.G. Rix, D. Harms, May 1, 2010; ١ holotype, MCZ 30460 (ex
MCZ 134701). Paratypes: Australia, Queensland, Mapleton Forest Reserve, Bonyee Walk, off Mapleton Forest
Drive (ArPTC#68); 26º33’28”S, 152º51’58”E; Coll. M.G. Rix, D. Harms, May 1, 2010; 1 ♂ and 1 ♀; MCZ 30461

(ex MCZ 134701).
Other material: Australia, Queensland, Mapleton Forest Reserve, Bonyee Walk, off Mapleton Forest Drive
(ArPTC#68); 26º33’28”S, 152º51’58”E; Coll. M.G. Rix, D. Harms, May 1, 2010; 1 ♂; MCZ
134701 (DNA106876). Australia, Queensland, Kroombit Tops, SSW Calliope, Beauty Spot 98; 24º22’S,
150º59’E, 860 m; Coll. G. Monteith, Sep. 29, 1985; 2 ♂ and 2 juveniles; QM S 1743.
Etymology: The specific epithet “acuta” is a Latin adjective meaning “pointed” or “sharpened” and refers to
the very sharp tapering of the posterior end of the body relative to other Austropurcellia.

Austropurcellia barbata sp. nov.
Figures 15–19
Diagnosis: Pettalid with relatively tall and conical ozophores. Tergite VIII strongly bilobed, with lobes clearly
visible in both ventral and dorsal view. Lobes of tergite VIII ornamented both dorsally and ventrally. Narrow
scopula emerging from anal plate. Adenostyle thin and blade-like with a wide base. Distinguished from A. acuta
sp. nov. by larger body (0.5 mm longer), larger and taller ozophores, narrower and more tapered central scopula,
and presence of ornamentation on posterior areas of anal plate and lobes of tergite VIII.
Description: Male holotype (2.5 mm) about twice as long as its widest point (1.4 mm) in posterior third of
prosoma, and about 3 times as long as width across ozophores (0.9 mm) (Figs. 15, 16A–B). Body with most of
surface showing a tuberculate-granular microstructure (Fig. 16). Posterior end of dorsal scutum strongly bilobed
(Fig. 16C). Transverse opisthosomal sulci distinct by lack of granulation (Figs. 16A–B). Sulci becoming more
distinct posteriorly (Figs. 16C–D). Ozophores relatively tall and conical (Figs. 15A, 15C, 16A, 17B), positioned at
a 45º angle relative to the walking plane as typical in pettalids.
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FIGURE 15. Austropurcellia barbata sp. nov., habitus of male holotype: A. Dorsal view; B. Ventral view; C. Lateral view.
Scale bars 500 µm.
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FIGURE 16. Austropurcellia barbata sp. nov., male paratypes: A. Dorsal view of body, scale bar 500 µm; B. Ventral view of
body, scale bar 500 µm; C. Ventral view of posterior, scale bar 100 µm; 39. Dorsal view of posterior, scale bar 200 µm.

Coxae of legs I and II mobile. Coxae of remaining legs fixed. Male coxae II–IV meeting in midline (Fig. 16B,
17C). Male gonostome small, subtriangular, wider than long, bordered on posterior margin by first opisthosomal
sternite; male gonostome shorter than length of seam of contact of left and right coxae IV (Fig. 16B, 17C). No
female specimens available for examination.
Spiracle round and C-shaped, with slightly recurved edges as found in “open circle” type of Giribet and Boyer
(2002) (Fig. 17A). Ventral opisthosomal region without modifications or glandular pores (Fig. 16B). Anal region of
“pettalid type’ (Giribet & Boyer 2002) with tergite IX laterally covering sternite 9 and clearly meeting sternite 8
(Fig. 16D). Male tergite VIII strongly bilobed, with some longer hairs emerging from medial surfaces; lobes
ornamented both dorsally and ventrally (Fig. 16C–D). Anal plate ornamented over entire surface (Fig. 16D). Thin
scopula emerging and tapering posteriorly to posterior margin of tergite VIII and to setae emerging medially from
each lobe. Glandular pore not visible (Fig. 16D).
Chelicerae (Fig. 18E) short and relatively robust. Proximal article of chelicerae with dorsal crest, without
ventral process. Median article of chelicerae with very prominent apodeme. Measurements from male holotype of
chelicera articles from proximal to distal (given in mm): 0.65, 0.83, 0.30.
Palp (Fig. 18F) with a prominent ventral process on trochanter. Measurements from male holotype of palp
articles from proximal to distal (given in mm): 0.26, 0.39, 0.23, 0.32, 0.31.
Legs with all claws smooth, without ventral dentition or lateral pegs (Fig. 18A–D). Legs I and II with
metatarsus ornamented in proximal half and smooth in distal half, starkly demarcated and resulting in the
appearance of a “cuff” (Fig. 18A–B). Legs I and II with smooth tarsus (Fig. 18A–B). Legs III and IV with
ornamented metatarsus and smooth tarsus (Fig. 18C–D). Ventral side of tarsus I with solea (Fig. 18A). Male tarsus
IV fully bisegmented (Fig. 18D). Adenostyle with a thin claw on a wide base. Adenostyle projecting up and
slightly distally (Fig. 18D). Measurements from male holotype of leg articles from proximal to distal (given in
mm): leg I 0.17, 0.58, 0.23, 0.45, 0.21, 0.48; leg II 0.19, 0.56, 0.24, 0.46, 0.20, 0.47; leg III 0.18, 0.44, 0.19, 0.31,
0.18, 0.38; leg IV 0.27, 0.58, 0.23, 0.46, 0.18, 0.46.
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FIGURE 17. Austropurcellia barbata sp. nov., male paratypes: A. Spiracle, scale bar 20 µm; B. Ozophore, scale bar 50 µm, C.
Gonostome area, scale bar 200 µm.

Spermatopositor small, typical of pettalids (Figs. 19). Dorsal surface with a single, V-shaped series of very
long microtrichia, 7 on left and 8 on right side (a single spermatopositor examined); apical lobe with 6 long
microtrichia; ventral surface with 4 microtrichia. Gonopore complex with two movable fingers in the shape of
pronounced hooks pointing outward (Fig. 19B). No females available for examination.
Type material: Australia, Queensland, Lobster Creek, Conondale National Park; 26º40’S, 152º39’E, 200 m;
Coll. D.E. Walter, Sep. 20, 1995; ♂ holotype; MCZ IZ 98682. Paratypes: Australia, Queensland, Lobster Creek,
Conondale National Park; 26º40’S, 152º39’E, 200 m; Coll. D.E. Walter, Sep. 20, 1995; 3 ♂; MCZ IZ 30462 (ex

MCZ 98682).
Etymology: The specific epithet barbata is a Latin adjective meaning “bearded” and refers to the whisker-like
appearance of the scopula.
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FIGURE 18. Austropurcellia barbata sp. nov., male paratype: A. Tarsus I, scale bar 200 µm; B. Tarsus II, scale bar 100 µm ; C.
Tarsus III, scale bar 100 µm; D. Tarsus IV, scale bar 200 µm; D. Chelicera, scale bar 200 µm; E. Palp, scale bar 200 µm.

Austropurcellia superbensis sp. nov.
Figures 20–22
Diagnosis: Pettalid with relatively flat ozophores. Tergite VIII slightly but visibly bilobed. Adenostyle thin and
blade-like, with small, wide, rounded distal projection. Distinguished from other Southeast Queensland
Austropurcellia by its rounded posterior and by scopula emerging from center of anal plate.
Description: Male holotype (2.2 mm) about twice as long as its widest point (1.3 mm) in posterior third of
prosoma, and about 3 times as long as width across ozophores (0.8 mm) (Fig. 20A–B). Body with most of surface
showing a tuberculate-granular microstructure (Fig. 20). Posterior margin of dorsal scutum distinctly bilobed (Fig.
20C). Transverse opisthosomal sulci distinct by lack of granulation. Sulci becoming more distinct posteriorly (Fig.
20B). Ozophores relatively flat (Fig. 20A, 21B), positioned at a 45º angle relative to the walking plane as typical in
pettalids.
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FIGURE 19. Austropurcellia barbata sp. nov., male paratype: A. Spermatopositor in dorsal view; B. Spermatopositor with
dorsal microtrichia cut away to reveal mobile fingers, distal microtrichia, and ventral microtrichia. Scale bars 40 µm.

FIGURE 20. Austropurcellia superbensis sp. nov., male holotype: A. Dorsal view of body, scale bar 500 µm; B. Ventral view
of body, scale bar 500 µm; C. Dorsal view of posterior, scale bar 100 µm; D. Ventral view of posterior, scale bar 100 µm.
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FIGURE 21. Austropurcellia superbensis sp. nov., male holotype: A. Gonostome area, scale bar 200 µm; B. Ozophore, scale
bar 20 µm; C. Spiracle, scale bar 20 µm.

Coxae of legs I and II mobile. Coxae of remaining legs fixed. Male coxae II–IV meeting in midline (Fig. 21A).
Male gonostome small, subtriangular, wider than long, bordered on posterior margin by first opisthosomal sternite;
male gonostome shorter than length of seam of contact of left and right coxae IV (Figs. 20B, 21A). No female
specimens available for examination.
Spiracle of “open circle” type of Boyer and Giribet (2002). Narrow band of granules separating spiracle from main
granules and tubercles (Fig. 21C). Ventral opisthosomal region without modifications or glandular pores (Fig.
20B). Anal region of “pettalid type’ (Giribet & Boyer 2002) with tergite IX laterally covering sternite 9 and clearly
meeting sternite 8 (Fig. 20D). Tergite VIII distinctly bilobed (Fig. 20D). Anal plate seemingly unornamented and
largely obscured by scopula (Fig. 20D). Large scopula emerging in all directions in a “starburst” form from center
of anal plate, extending to anterior margin of tergite VIII; scopular appearance possibly reflecting an artifact of
preservation. Glandular pore present just below anal plate.
Chelicerae (Fig. 22E) short and relatively robust. Proximal article of chelicerae with dorsal crest, without
ventral process. Two types of dentition, as typical in pettalids. Measurements from male holotype of chelicera
articles from proximal to distal (given in mm): 0.57, 0.92, 0.30.
Palp (Fig. 22) with a prominent ventral process on trochanter. Measurements from male holotype of palp
articles from proximal to distal (given in mm): 0.30, 0.38, 0.23, 0.29, 0.31.
Legs with all claws smooth, without ventral dentition or lateral pegs. Legs I and II with partially ornamented
metatarsus and smooth tarsus (Fig. 22A–B). Legs III and IV with ornamented metatarsus and smooth tarsus (Fig.
22C–D). Ventral side of tarsus I without solea (Fig. 22A). Male tarsus IV fully bisegmented (Fig. 22D). Adenostyle
with a thin claw and a small, but wide, rounded base (Fig. 22D). Adenostyle projecting up at a 45º angle (Fig.
22D). Measurements from male holotype of leg articles from proximal to distal (given in mm): leg I 0.19, 0.63,
0.25, 0.47, 0.20, 0.47; leg II 0.20, 0.49, 0.22, 0.38, 0.16, 0.40; leg III [femur damaged], 0.38, 0.21, 0.34, 0.19, 0.35;
leg IV 0.26, 0.49, 0.24, 0.42, 0.16, 0.41.
Type material: Australia, Queensland, Mount Superbus summit, 30 km SW Boonah; 28º14’S, 152º28’E 1300
m; Coll. G. Monteith, G. Thompson, H. Janetzki, Feb. 9, 1990; ♂ holotype; QM S 35939.
Etymology: The specific epithet superbensis, a latinized adjective, refers to the type locality, Mount Superbus
in Southeastern Queensland.
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FIGURE 22. Austropurcellia superbensis sp. nov., male holotype: A. Tarsus I, scale bar 200 µm; B. Tarsus II, scale bar 200
µm; C. Tarsus III, scale bar 100 µm; D. Tarsus IV, scale bar 100 µm; E. Chelicera, scale bar 200 µm; F. Palp, scale bar 100 µm.

Austropurcellia sp.
Material examined: Australia, Southeast Queensland, Mary Cairncross Park, Maleny; Coll. H.C. Proctor Feb. –
March 2001; 1 ♀, 2 juveniles; MCZ IZ 98678. Coordinates on specimen vial are given as 26º47’S, 152º11’E;
however, Mary Cairncross Scenic Reserve is located at approximately 26º47’S, 152º53’E; we suspect a typo in
longitude and our map (Fig. 1) reflects the estimated coordinates rather than the recorded coordinates. Australia,
Southeast Queensland, Peters Creek, Conondale National Park; 26º41’S, 152º36’E; Coll. D.E. Walter Mar. 17,
2001; 1 juvenile; MCZ IZ 98680.
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FIGURE 23. Morphological variation among Austropurcellia species in geographic context: A. Geographic occurrence of
robust, blunt adenostyle (open circles) and thin, blade-like adenostyle (filled circles); B. Robust, blunt adenostyle on fourth
tarsus of Austropurcellia daviesae Juberthie 1989 male; C. Thin, blade-like adenostyle on fourth tarsus of Austropurcellia acuta
sp. nov. male. D. Geographic occurrence of rounded posterior lobes of tergite VIII (open circles) and of pointed posterior lobes
of tergite VIII (filled circles); E. Austropurcellia culminis Boyer & Reuter 2012 with rounded posterior lobes, ventral view; E.
Austropurcellia barbata sp. nov. with pointed posterior lobes, ventral view.

Discussion

The species described here greatly extend the known geographical range of Austropurcellia, more than doubling
its north-south dimension. In addition, the discovery of these species has broadened the morphological variation
known to occur within Austropurcellia, prompting questions about the diagnosis of the genus and suggesting a
close relationship to the New Zealand genus Rakaia.
The typical species range of a mite harvestman is only 20–50 km in its largest dimension (e.g. Boyer & Giribet
2009). One of the unusual findings of this study is a putative species with an extremely large range, with two
morphologically indistinguishable populations separated from each other by hundreds of kilometers. The type
locality of A. acuta sp. nov., Mapleton Forest Reserve, is approximately 450 km south of Kroombit Tops, home to
a population currently identified as Austropurcellia cf. acuta sp. nov. (Fig. 1). Adding to the implausibility of these
two populations constituting a single species, the forest at Kroombit Tops occurs on a peak that is extremely
isolated from other forested patches. The only morphological differences between the Kroombit Tops specimens
and A. acuta sp. nov. specimens from the type locality at Mapleton Forest Reserve are in the shape of the spiracles
(Figs. 5A and Fig. 10A), and in the configuration of the paired dorsal anterior cuticular structures, which is
comprised of a linear group of tubercles in the specimens from the type locality (Fig. 6) and in a small cluster of
tubercles in the case of the specimens from Kroombit Tops (Fig. 13). At present, it is not known how much
intraspecies variation exists in the morphology of these structures, so separating the two populations into two
species on the basis of this character alone would be premature. Genetic data could potentially clarify whether
these two populations are, as we suspect, in fact two morphologically cryptic species. Cryptic species are suspected
within other members of the family Pettalidae (Boyer et al. 2007a), and have been confirmed in other dispersallimited arachnids (e.g. Bond & Stockman 2008, Satler et al. 2013).
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Our study provides descriptions of genitalia, which have received little attention in previous taxonomic work
on Austropurcellia. The spermatopositor has been examined in only two Austropurcellia species previously, by
Christian Juberthie in both cases. In A. scoparia he reported 7 microtrichia on each dorsal fold, 4 on the ventral
side, and 6 in the distal margin (Juberthie 1988); the description of the spermatopositor of A. daviesae describes
asymmetrical dorsal folds (8 microtrichia on one fold, 9 on the other), 2 microtrichia on the ventral side, and 6 in
the distal margin (Juberthie 1989). An asymmetrical spermatopositor was also reported in another pettalid, a
specimen of Rakaia macra Boyer & Giribet 2003 with 3 and 4 long microtrichia on the dorsal folds (Boyer &
Giribet 2003). In the current study the spermatopositor of A. acuta sp. nov. and A. barbata sp. nov. (one paratype of
each species examined) also revealed asymmetry, with 7 and 8 microtrichia on the dorsal folds. Todd Davies
(1977) did not describe the spermatopositor of A. capricornia, Cantrell (1980) did not include it in his description
of A. arcticosa, and a description is similarly lacking for the spermatopositor of A. forsteri (see Juberthie 2000) as
well as those of A. alata Boyer & Reuter 2012, A. culminis Boyer & Reuter 2012, A. despectata Boyer & Reuter
2012, and A. vicina Boyer & Reuter 2012.
Information about the ovipositors of Austropurcellia is likewise scanty. The ovipositor of A. acuta sp. nov.
strongly resembles that of other pettalids such as A. daviesae, Rakaia macra, and Pettalus lampetides Sharma &
Giribet 2006. Indeed, unlike spermatopositor morphology, which differs across cyphophthalmid families,
ovipositor morphology presently appears to be highly conserved across most of the suborder. Some examples of
illustrated ovipositors from families other than Pettalidae can be found in Sharma and Giribet (2005)
(Troglosironidae), Clouse and Giribet (2007) (Stylocellidae), and Giribet and Shear (2010) (Sironidae); these all
appear to be extremely similar to the ovipositors of the new species described here. However, an interesting
exception occurs within the stylocellid genus Fangesis (Schwendinger & Giribet 2005, Clouse & Schwendinger
2012), in which ovipositor morphology varies among species. Finally, it should be noted that although we have not
illustrated ventro-lateral plates on the apex of the spermatopositor of A. acuta sp. nov., this is a reflection of the
preparation of our specimen and not necessarily an indication that these structures are absent in this species.
Mite harvestmen have been the subject of many historical biogeographic studies (e.g. Boyer et al. 2007b,
Boyer & Giribet 2009, Clouse & Giribet 2010, Giribet et al. 2012), and the biogeography of Austropurcellia
presents a particularly intriguing case. Within Queensland, the Burdekin Gap and the St. Lawrence Gap mark
boundaries between distinct faunal groups in many taxa (Fig. 1; Hugall et al. 2003). Morphological distinctions
among Austropurcellia species are minor in many cases; nonetheless, some morphological characters do suggest
hypotheses about relationships within the genus (Fig. 23).
The first clear distinction that emerges between northern and southern geographic groups of Austropurcellia is
in adenostyle morphology (Fig. 23A–C). All described and undescribed species from the WT (with one exception
addressed below) possess a thick, short, blunt adenostyle (e.g. Fig. 23B), which has been considered one of the
diagnostic characters for the genus (Boyer & Giribet 2007). However, all species south of the WT, as well as an
undescribed species from the Paluma Range near the very southernmost limit of the WT, possess an adenostyle in
which a thin blade-like claw rises from a wider base (e.g. Fig. 23C). The Paluma Range is north of the Burdekin
Gap, but this division does suggest a transition between northern and southern groups of Austropurcellia (Fig.
23A). The male body shape of the Austropurcellia from the Paluma Range south through SEQ is also distinct, with
a more triangular posterior and a tergite VIII with pointed lobes. In contrast, WT Austropurcellia from north of the
Paluma Range have a rounded posterior. The one exception to this general trend is A. superbensis sp. nov. (Fig. 20)
which has a thin blade-like adenostyle typical of southern Austropurcellia but a rounded posterior more similar to
northern WT species.
Genetic data would help to clarify relationships and thereby test the taxonomic significance of the body shape
and adenostyle characters within Austropurcellia. Currently, for the SEQ species described here, molecular data are
available only for A. acuta sp. nov., and preliminary analyses suggest that it is the sister taxon to the undescribed
species from the Paluma Range in the southernmost WT; this clade is in turn sister to the remaining WT
Austropurcellia species (authors’ unpublished data). This finding corroborates the utility of adenostyle morphology
in identifying evolutionary lineages of Queensland’s mite harvestman fauna.
New Zealand (NZ) is of particular interest in any discussion of Queensland biogeography because of its
geographical proximity to eastern Australia and its Gondwanan connection to mainland Australia until 85 Ma
(Giribet et al. 2012), naturally suggesting that its Cyphophthalmi may be the closest relatives to Austropurcellia.
Indeed, some species of Austropurcellia were originally described in the NZ genera Rakaia and Neopurcellia and
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subsequently transferred by Boyer and Giribet (2007). Some molecular phylogenetic analyses of the family
Pettalidae have indicated that the sister of Austropurcellia may be the NZ genus Rakaia, and that Austropurcellia is
not closely related to Karripurcellia from Western Australia (Giribet et al. 2012). However, although monophyly
of each pettalid genus is well supported across analyses of molecular data, relationships among genera are highly
inconsistent across datasets and methods of analysis, and await further clarification.
Although all molecular phylogenetic analyses to date continue to support monophyly of Austropurcellia, the
discovery of the species described in the present study brings the diagnosis of Austropurcellia into question. The
new species described here, as well as our re-examination of the type specimen of A. capricornia, have broadened
the morphological diversity that is encompassed by the genus such that it is no longer distinguishable from Rakaia
by the diagnosis of Boyer and Giribet (2007). Specifically, Austropurcellia now includes species with setae that
could be considered scopulae on tergite VIII, species with thin blade-like adenostyles, and a species with first tarsi
that lack a distinct solea—characters that were formerly known to occur in Rakaia but not in Austropurcellia. The
trochanter of the palp of both Austropurcellia and Rakaia bears a distinct ventral process; in addition, we note that
the chelicerae of Austropurcellia and Rakaia are extremely similar, sharing overall shape and robustness as well as
a prominent lateral apodeme (found in all Austropurcellia species and many but not all Rakaia species). Characters
of the palp and chelicera have proved important in defining genera (e.g. Boyer & Giribet 2007), and may prove
useful in understanding higher-level relationships among genera of Pettalidae.
DNA sequence data have the potential to clarify the relationship between Austropurcellia and Rakaia, as well
as relationships within Austropurcellia. A more thorough accounting of the morphological diversity of
Austropurcellia, as well as molecular phylogenies of the family Pettalidae with wider taxonomic and geographic
sampling, will no doubt aid in clarifying relationships both within Austropurcellia and among all pettalid genera. In
the absence of detailed morphological study of the many undescribed WT Austropurcellia (authors’ unpublished
data), and in light of molecular phylogenetic support for a monophyletic Austropurcellia that may or may not be
sister to Rakaia, we consider synonymization of Austropurcellia and Rakaia or the erection of one or more new
genera to be premature. Future work by the authors and collaborators will address these taxonomic conundrums.
Ecological niche modeling suggests that the distribution of Pettalidae in Southeastern Australia could extend
into New South Wales and even as far south as Victoria and Tasmania (Giribet et al. 2012), though these animals
have never been collected in states south of Queensland. There is still much work to be done both in terms of
mapping the distribution of mite harvestmen in Australia and in determining relationships between Australian mite
harvestmen and relatives on other fragments of the former supercontinent Gondwana.
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