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A new species of the aberrant monotypic genus Planotergum Balss, 1935 (Brachyura: Majidae:
Planoterginae) is described from the southern part of the Red Sea, based on a single female recently
found in the collection of the Zoological Museum of Moscow State University. The new species is clearly
distinguished from Planotergum mirabile Balss, 1935 in the form of carapace, antennal article and

third maxilliped, as well as morphology of the ambulatory legs. The record extends the known range of
Planotergum, previously known only from the eastern Indian Ocean and Western Pacific, by more than

7000 km.
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BACKGROUND

The unusual spider crab, Planotergum mirabile
Balss, 1935, the only representative of the subfamily
Planoterginae (Crustacea: Brachyura: Majidae), was
originally described by Balss (1935) from a heterosexual
pair of syntypes collected in Shark Bay, Western
Australia, in 1906. The species is presently known by the
Australian type material and seven additional females
collected from Southeast Asia and the southeastern part
of the Indian Ocean (Fig. 1). Johnson (1965) described
a new genus and species, Anomalopisa incongruens
Johnson, 1965, based on two females collected in Pulau
Sikijang Pelepah, Singapore, in 1953. Seréne (1965)
reported on another female collected in the Java Sea in
April 1963, during the “Jalanidhi” cruises. Two other
female specimens were collected from Roebuck Bay,

Western Australia and Keppel Islands, Queensland
(Griffin and Tranter 1986), with the most recent
female obtained off Geraldton City (28°58'S), Western
Australia, at a depth of 85 meters (Davie 2002; Poore et
al. 2008) (Fig. 1). Stev¢ié (1991) formally synonymized
A. incongruens with P. mirabile, reviewed the taxonomy
of the species and proposed a new majid subfamily,
Planoterginae, for the genus.

During a study of the historical collections of
the Zoological Museum of Moscow State University
(ZMMU), a specimen of Planotergum collected in the
southern part of the Red Sea was found. This site is
about 7,000 km to the west of all known localities of the
species. A detailed morphological study showed that the
specimen represents a new species, which is described
here. Known specimens of Planotergum mirabile
Balss, 1935, including one of syntypes, are used for the
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comparisons during the study.

MATERIALS AND METHODS

The specimen of the new species belongs to a
collection made during the cruises of RV “Akademik
Alexander Kowalevski” to the Red Sea and the Gulf
of Aden between 1962-1966 (Vodianitsky 1971) and
was partly studied by Zarenkov (1971). The label with
the present specimen of Planotergum, presumably
written by Dr. N.N. Zarenkov, contained information
on the sampling vessel, station number and date, but
the geographical coordinates are clearly erroneous.
Fortunately, the archive of the crustacean collections of
the Zoological Museum of M.V. Lomonosov Moscow
State University (ZMMU) holds a list of stations of
RV “Akademik Alexander Kowalevski” compiled
by Dr. V.V. Murina (1971), who was responsible for
macrobenthic samples in the expedition. This document
contains the correct positions and additional data. The
position of the station in question in the southern Red
Sea was shown on a schematic map (Murina 1971: fig.
1) and agrees with the remaining data in the label. The
geographic location of the specimen follows Murina
(1971).

The comparative material of P. mirabile examined
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is deposited in the Zoological Museum of the University
of Hamburg, Germany (ZMH); and the Zoological
Reference Collection of the Lee Kong Chian Natural
History Museum, National University of Singapore
(ZRO).

The terminology used for the description
generally follows that in Griffin and Tranter (1986).
The measurements provided, in millimeters, are of
the carapace width and length. The carapace width is
the distance between the lateral margins of carapace
across its widest part while the length is measured from
the tip of the rostrum to the postero-dorsal margin of
carapace. The abbreviations P1-5 refer to the first to
fifth pereopods, respectively; P1 is cheliped.

RESULTS
TAXONOMY

Family Majidae Samouelle, 1819
Subfamily Planoterginae Stevéié, 1991

Remarks: Seréne (1965) discussed at length that
Planotergum has morphological affinities with the
eastern American mithracine genus Hemus A. Milne-
Edwards, 1875, and the two genera may be closely

i
2 1
| NORTHERN |

| TERRITORY E Griffin & Tra

WESTERN
AUSTRALIA

Fig. 1. Map of localities where representatives of the genus Planotergum Balss, 1935 have been reported.
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related (Stev&i¢ 1991; Garth 1958; Hendrickx 1999).
Planotergum, like Hemus, has a relatively broad basal
antennal article (like other mithracines) and shares with
Hemus not only a similar carapace and short, hook-
like ambulatory pereiopods, but also relatively delicate
chelipeds that are barely visible in dorsal view, and the
prominently foliaceous third antennal article visible
in dorsal view. On the basis of these features, Stevéié
(1991) established Planoterginae as a monotypic
subfamily within Majidae sensu lato. Ng et al. (2008)
redefined Majidae and recognised four subfamilies:
Majinae s. str., Mithracinae MacLeay, 1838,
Planoterginae Stev¢ié, 1991, and Eurynolambrinae
Stevéié, 1994. Ng et al. (2008) transferred Hemus to
the Planoterginae with Planotergum, commenting that
the genus Thoe Bell, 1835, apparently connects the two
subfamilies. Windsor and Felder (2011 2014) showed
that the morphological similarities are superficial, with
Hemus and Thoe actually closely related, but both
belonging to the Mithracidae, which was recognized as
a separate family (Windsor and Felder 2017). Tissues of
Planotergum they examined, however, did not yield any
DNA and so its phylogenetic position, and that of the
Planoterginae could not be studied (Amanda Windsor,
personal communication). The Planoterginae is here
retained in the Majidae sensu Ng et al. (2008), with the
removal of Mithracidae as a separate family.

Species of Planotergum are apparently
heterochelous. Prominent heterochely is not common
in the Majidae or other families in the Majoidea
(Schéfer 1956; Griffin and Tranter 1986; Windsor and
Felder 2014) and the degree of symmetry/asymmetry
of chelipeds can be diagnostic in some brachyuran
families (Schubart et al. 2002; Tavares and Cleva 2010;
Spiridonov et al. 2014). The heterochely of Planotergum
observed here needs to be further examined, possibly
with genetic data to see if it helps resolve its systematic
position.

Genus Planotergum Balss, 1935

Planotergum Balss, 1935 (type species Planotergum mirabile Balss,
1935, by monotypy; gender neuter)

Anomalopisa D.S. Johnson, 1965 (type species Anomalopisa
incongruens Johnson, 1965, by original designation; gender
feminine)

Planotergum mirabile Balss, 1935
(Fig. 2)

Planotergum mirabile Balss, 1935: 36, figs. 1-3 [type locality:
Western Australia]; Balss 1957: 1628 (list); Seréne 1965: 457,
121, figs. 1-4, pls. 1, 2; Seréne 1968: 53 (list); Griffin and
Tranter 1986: 92; Stev&i¢ 1991: 121, fig. 1; Davie 2002: 332, un-
numbered figure (list); Poore et al. 2008: 62; Ng et al. 2008: 121
(list).
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Anomalopisa incongruens Johnson, 1965: 174, fig. 1 [type locality:
Singapore].

Material examined: Female syntype (6.4 x
8.0 mm) (ZMH K-11583), Western Australia, Shark
Bay, NW of Denham, Hartmeyer Expedition to
southwest Australia, depth 3 m, coll. W. Michaelsen,
12.06.1905; 1 female (7.7 x 10.1 mm) (ZRC
1985.130), east of St John’s Island, 5.5-18.3 m, on
Sargassum bed, sandy bottom with some rocks, coll.
D.S. Johnson, 26.08.1953; 1 female (10.2 x 13.4 mm)
(ZRC 1969.11.19.12), Java Sea, Indonesia, 4°02'S
106°09'E, 20 m, among coral sand, in dredge, coll. K.
Romimohtarto, on R.V. Djalandhi, 26.04.1963.

Description: Carapace pyriform, smooth or
covered with epibionts (usually bryozoans), with uneven
edges, curved outward, with 2 pyramidal protrusions
or tubercles (Fig. 2a, b): one at center of gastric region,
other on cardiac region; 2 parallel lines of fine granules
between gastric and cardiac tubercles (Fig. 2a); with 3
broad lateral lobes on each side of carapace (anterior,
median, posterior): anterior lobe with broad concave
lateral margin and sharp corners; median (second) lobe
directed obliquely, consisting of 2 quasi-triangular parts
separated by deeper concavity and fissure; posterior
lobe broadly triangular with truncated tip. Posterior
margin of carapace rounded (Fig. 2b).

Rostrum (Fig. 2a, b) very broad, horizontally
lamelliform, quasi-rectangular in dorsal view, distal
anterior margin jagged. Orbit relatively shallow, with
small angular pre-orbital and cupped quasi-triangular
postorbital lobes, and dorsal incision. Eyes mobile, with
stout eyestalk bearing 2 marked distinct blunt processes;
when positioned along postorbital lobe, eye not reaching
to postorbital angle (Fig. 2e, f)

Epistome absent. Sternal part of cephalothorax
nearly completely covered by broad pleon. Thoracic
sternum with fused sternites 1-4; sutures absent except
for ridge-like structure between sternites 2 and 3.
Sutures between sternites 4 and 5 nearly complete,
others interrupted in proximal one-third. Episternites
narrow, attached to postero-lateral margins of sternites,
with sutures nearly fused to sternites.

Antenna (Fig. 2d, e) with flattened broad
articles; basal article short, broad, expanded anteriorly,
immovably fixed to ventral rostral surface; second
article large, broadly lamellate, bearing greatly extended
outer margin; third article significantly smaller with
gently produced anterolateral portion; fourth article
deeply inserted in anterior margin of third article.
Flagellum about as long as third and fourth articles
combined.

Third maxilliped (Fig. 2¢) with ischium and
merus markedly convex, mesial margin covered with
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Fig. 2. Planotergum mirabile Balss, 1935. a, ¢, d, g—n, female (7.7 x 10.1 mm) (ZRC 1985.130), Singapore; b, ¢, f, female (10.2 x 13.4 mm) (ZRC
1969.11.19.12), Java Sea: a and b, general dorsal view; c, left third maxilliped; d, right antenna (ventral view, dorsal covered by bryozoan); e, right
antenna (dorsal view); f, left eye; g, i, I, n, P2-5 (dorsal views, setae intact); h, j, k, m, o, P2—5 (ventral views, setae denuded); k, P2, ventral view.
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moderately dense setae, anterior margin of merus
oblique, laminated, carpus enlarged distally, with short
stick-shaped process on anterior margin; broad gap
between ischia of third maxilliped.

P1 (chelipeds) asymmetrical, heterochelous,
short, slender, not reaching distal rostral margin,
mostly concealed by carapace in dorsal view. Carpus
of cheliped with lamelliform anterior face. Right chela
larger than left chela, with dorsal ridge. Cutting margins
of fingers entire, without teeth.

P2-5 (Fig. 2g—o) with short, flattened articles;
anterodistal corner of merus spiniform, posterior
face of merus with denticulated ridges. Anterior and
posterior faces of carpus serrated. Anterior margin
of propodi expanded with blunt dorsodistal point,
ventral (flexor) margin with distal spines. Dactylus
shorter than propodus, curved, slender, subchelate with
small protrusions on posterodistal corner of propodus.
Small spinule at ventrodistal margin of propodus near
articulation with dactylus. P3 with 4 well marked teeth
along distoventral and lateral margins of ischium (Fig.
2k).

Pleon very broad, rounded, emarginated by long
soft setae. Telson small, ovoid, deeply inserted in distal
margin of somite 6, with terminal notch.

Female genital opening, large, about half of
sternite length, located at anterior margin of sternite 6,
deflexed anteriorly, with rounded posterior margin.

Taxonomic notes on the type material: The original
description of P. mirabile by Balss (1935) was based
on two specimens, one male (6.5 X 7.5 mm) and one
female without measurements. Balss did not indicate
on which specimen the figures of the overall habitus
and third maxilliped was based, but that of the thoracic
sternum and pleon was stated to be the male. This male
specimen, however, has a very wide pleon (Balss 1935:
fig. 3) and may just be an immature female. It is also
relatively small in size (6.5 X 7.5 mm) (Balss 1935:
38). Since the holotype was not selected in the original
description, both specimens are syntypes. The lot with
the type material of P. mirabile (ZMH K-11583, 6.4 x
8.0 mm) contains only one specimen—a female that
is severely damaged. In this specimen, all pereopods
except the right cheliped are absent. The carapace is
flattened and the dorsal protuberances are absent, but
this may be due to its badly damaged condition. The
other features of the specimen: bilobed second lateral
lobe on the carapace, distinctly truncated posterior
lateral lobe, relatively more shallow orbit, condition
of the second antennal article (with a serrated anterior
margin and small spiny lateral process), relatively more
narrow merus of the third maxilliped and structure
of the carpus of the cheliped, nevertheless agree well
with the material of P. mirabile we have on hand from
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Singapore and Indonesia.

The carapace, as figured by Seréne (1965) and
Davie (2002), is not very accurate as it does not show
the orbital and postorbital armature correctly. In
addition, the third antennal article figure in Johnson
(1965: fig 1¢) is somewhat schematic, as it appears to
show a lateral projection, but this is not accurate—the
“projection” is actually the articulation point for the
flagellum. This condition is not the same as the Red Sea
specimen, whose projection is much larger and is more
proximal in position.

Ecology: The species is known from a relatively
wide depth range, from a depth of 3 m (Balss 1935)
to 85 m (Poore et al. 2008). The present record and
the record from the Java Sea (Seréne 1965) are from
intermediate depths (20-25 m). Johnson (1965)
indicated that the species lives in “shallow water,” and
the seas around Singapore are only 15-20 m in depth.
The recorded substrates include gravel and coral sand.
The carapace of these crabs is often covered with
various fouling, for example, bryozoans (Fig. 2a). The
morphology of the ambulatory appendages (see Schéfer
1954) and the flattened body suggests that the crab most
likely leads a relatively sedentary lifestyle, living on the
sea floor or on rocks.

Distribution: Western Australia (type locality,
Shark Bay) (Balss 1935), south-western Australia (Poore
et al. 2008); Queensland, Australia (Griffin and Tranter
1986), Java Sea (Seréne 1965), Singapore (Johnson
1965).

Remarks: At present, we do not know why there
is only a single female syntype P. mirabile in the
ZMH collection. It is possible that H. Balss retained
the male syntype in the Zoological Collection of the
Bavarian State in Munich (Zoologische Staatssammlung
Miinchen, ZSM), where he worked. The ZSM
collection, however, suffered great damage during
World War II (Dr. M. Tiirkay, pers. Comm.) and the
status of the material is not known. A lectotype selection
would be useful for nomenclatural stability, but the
condition of the syntype female in ZMH is so poor that
it is not very useful to designate it as such.

Planotergum kowalevski sp. nov.
(Figs. 3-5)
urn:1sid:zoobank.org:act:F50472DF-9D23-462F-8 7DF-
9ACES5A1E4E3D

Material Examined: Holotype female (8.6 x
11.7 mm) (ZMMU Ma 3506), Indian Ocean, southern
Red Sea, Straits of Bab al Mandab, r/v “Akademik
Alexander Kowalevski”, station 602/52, 13°14.8'N
43°10.6'E, depth 25 m, reef-gravel bottom, beam trawl
dredging, coll. V.V. Murina, 06.11.1963.
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Description: Carapace smooth, pyriform, with
uneven edges, curved outward, with 2 pyramidal
protrusions or tubercles (Fig. 3a, b): 1 medially on
gastric region, other in cardiac region (Fig. 3a—d). Three
broad lateral lobes on each side of carapace: anterior
lobe with broad concave lateral margins and sharp
corners; median (second) lobe broadly truncate, directed
laterally, divided into 2 parts by shallow concavity (Fig.
2a); posterior lobe triangle-shaped with truncated tip.
Posterior margin of carapace rounded (Fig. 3a, b).

Rostrum (Figs. 3a, b, 4d) very broad, horizontally
laminiform, quasi-rectangular in dorsal view; anterior
margin jagged distal. Orbit moderately deep, with
small angular pre-orbital and cupped quasi-triangular
postorbital lobes and dorsal incision. Eye (Figs. 4b—
d, 5d) mobile, with stout eyestalk bearing 2 marked
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distinct blunt processes; when positioned along
postorbital lobe, eye reaching to postorbital angle (Figs.
4c—d, Sa, d).

Epistome absent (Fig. 4e). Sternal part of
cephalothorax nearly completely covered by broad
pleon. Thoracic sternum with fused thoracic sternites
1-4, sutures absent except for ridge-like structure
between sternites 2 and 3. Sutures between sternites 4
and 5 nearly complete, others interrupted in proximal
third. Episternites narrow, attached to postero-lateral
margins of sternites, with indistinct sutures between
sternites (Fig. 4¢).

Antenna (Figs. 4d, 5a—c) with flattened, broad
articles; basal article short, broad, expanded anteriorly,
immovably fixed to ventral rostral surface; second
article large, broadly lamellate bearing greatly extended

Fig. 3. Planotergum kowalevski sp. nov., holotype female (8.6 x 11.7 mm) (ZMMU Ma 3506), Red Sea: a and b, general dorsal view; c, ventral view; d,
lateral view. Scale bars = 5.0 mm.
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Fig. 4. Planotergum kowalevski sp. nov., holotype female (8.6 x 11.7 mm) (ZMMU Ma 3506), Red Sea: a, ventral view of chelipeds and third
maxillipeds; b and c, eyes; d, front of carapace, dorsal view; e, thoracic sternites; f, ventral view of ambulatory appendages (P2-5); g, P2; h,
chelipeds. Scale bars = 3.0 mm
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Fig. 5. Planotergum kowalevski sp. nov., holotype female (8.6 x 11.7 mm) (ZMMU Ma 3506), Red Sea: a, front of carapace, eye and antenna, dorsal
view; b, antenna, dorsal view; ¢, antenna, ventral view; d, ventral view of P2; e, left third maxilliped; f, ventral view of P2. Scale bars = 1.0 mm.
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outer margin; third article significantly smaller, with
prominently produced anterolateral portion; fourth
article deeply inserted in anterior margin of third
article. Flagellum about as long third and fourth articles
combined.

Mouthparts, first and third maxillipeds not
dissected. Ischium and merus of third maxilliped
(Fig. 5e) with markedly convex mesial margin with
moderately dense setae. Anterior margin of merus
oblique, laminated. Carpus enlarged distally, with short
stick-shaped process on anterior margin. Broad gap
between ischia of third maxillipeds (Fig. 4¢).

P1 (chelipeds) asymmetrical and heterochelous
(Figs. 3c, 4h), short, slender, not reaching distal rostral
margin, mostly concealed by carapace in dorsal view
(Fig. 3a, b). Carpus of cheliped with anterior face
lamelliform. Right chela larger than left chela, with
dorsal ridge. Cutting margins of fingers entire, without
teeth.

P2-5 (Fig. 4f) with short, flattened articles;
anterodistal corners of meri spiniform, posterior
faces of merus with denticulated ridges. Anterior and
posterior faces of carpus serrated. Anterior margin of
propodi expanded with blunt dorsodistal point, ventral
(flexor) margin with distal spines. Dactylus shorter
than propodus, curved, slender, subchelate with small
protrusions on posterodistal corners of propodus. Small
spinule present at ventrodistal margin of propodus
near articulation with dactylus. P3 without teeth on
distoventral margin of ischium (Figs. 4g, 5f).

Pleon very broad, rounded, margin with long soft
setae. Telson small, ovoid, deeply inserted in distal
margin of somite 6, with terminal notch (Fig. 4¢).

Female genital opening, large, about half length of
sternite 6, located at anterior margin of sternite, deflexed
anteriorly, posterior margin rounded (Fig. 4¢).

Affinity: Planotergum kowalevski sp. nov. is
morphologically similar to P. mirabile but can clearly
be distinguished by the following characters: the second
anterolateral lobe (excluding postorbital tooth) is
directed laterally, being broadly truncate, with a shallow
concavity at the lateral margin (Fig. 3a) (vs. tooth
directed more obliquely, triangular in shape and divided
into two by a deep concavity and fissure in P. mirabile;
Fig. 2a, b); the posterior lateral lobe of the carapace is
markedly angular (Fig. 3a, b) (vs. more rounded; Fig.
2b; see Balss 1935: fig. 1); the third antennal article
has a pronounced lateral projection (Fig. 3¢) (vs. article
quadrate, without any projection in P. mirabile; Fig.
2e, f); the merus of the third maxilliped is distinctly
more quadrate (Fig. 4a) (vs. more elongate with distal
projection in P. mirabile; Fig. 2¢); and the armatures of
ambulatory pereopods (P2-P5) is different, especially
along the inner part of merus of P2, which is unarmed in
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the new species (Figs. 3f, g, 4f) (vs. armed with 4 large
sharp teeth in P. mirabile; Fig. 2k, h). These differences
are significant and argue for recognizing the Red Sea
specimen as a new species.

Ecology: Not known.

Etymology: The species is named after the r/v
“Akademik Alexander Kowalevski,” which worked for
a long time in the tropical seas and brought many new
and interesting marine species. The name is used as a
noun in apposition.

Distribution: The species is known only from the
southern Red Sea.

DISCUSSION

Although the present description of the new
species from the Red Sea is based only on a single
specimen, it differs from P. mirabile in several distinct
ways. Further male specimens and examination of
gonopods are essential for future studies (e.g., see
Wong et al. 2018). The distribution of P. mirabile
and P. kowalevski sp. nov. is not surprising, as many
species from the western Pacific are different from
those in the Indian Ocean; even the fauna from the
eastern and western Indian Oceans are often different
(see Spiridonov and Zhadan 1999; Lai et al. 2006;
Marin 2010; Cannici et al. 2017; Ng et al. 2018; Shih
et al. 2018; Ng 2019). Among crabs, examples include
the deep-water calappids Mursia bicristimana Alcock
& Anderson, 1894 and M. arabica Kumar, Kumar
& Galil, 2013 (Spiridonov and Apel 2007; Kumar
et al. 2013); the shallow water eastern Indian Ocean
portunids Portunus pelagicus (Linnaeus, 1761) sensu
lato and P. segnis (Forskal, 1775) (Lai et al. 2010)
and the intertidal ocypodids Austruca annulipes (H.
Milne Edwards, 1837) and A. occidentalis (Naderloo,
Schubart & Shih, 2016; Naderloo et al. 2016). In
addition, the Red Sea itself, where P. kowalevski occurs,
is an area of significant endemism for many marine
taxa (e.g., Tirkay 1996; Apel 2001; Ahyong and Ng
2005; DiBattista et al. 2016; Ng et al. 2016; Ahyong
2018). Future studies are needed to clarify whether
Planotergum kowalevski is endemic to the Red Sea
or to the western/northwestern Indian Ocean. This
should also involve molecular approaches to study the
population genetics of Planotergum in the Red Sea and
Pacific and Indian Oceans (e.g., Chai et al. 2017; Jung
etal. 2018).

CONCLUSIONS
The genus Planotergum Balss, 1935 (Brachyura:
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Majidae: Planoterginae) presently includes two known
species. Planotergum mirabile Balss, 1935 is known
from Western Australia and Queensland, Java Sea and
Singapore (Johnson 1965). Planotergum kowalevski
sp. nov. is described from the southern part of the
Red Sea based on a single female specimen, clearly
distinguishing from the congener in the form of
carapace, antennal article and third maxilliped as well
as morphology of the ambulatory legs. The genus
Planotergum is heterochelous, which is not common in
Majidae or other families in Majoidea.

Acknowledgments: This work and the new species
name have been registered with ZooBank under
urn:lsid:zoobank.org:pub:FE0B1162-C679-4B4D-
A831-FOCAB3AC1406. The present study was partly
supported by the Russian Foundation of Basic Research
(grants # 15-04-05125_A, 16-04-01526_A, 17-54-
560019 A and 18-04-01093 A). Authors are very
thankful to the staff of ZMH and Dr. Moritz Sonnewald
for making it possible to examine the syntype of
Planotergum mirabile, and to Dr. Shane Ahyong for the
valuable comments to the manuscript.

Authors’ contributions: All authors contributed
equally to this work.

Competing interests: The authors declare that they
have no conflicts of interests.

Availability of data and materials: All materials
and data are available in A.N. Severtzov Institute of
Ecology and Evolution of RAS, Moscow, Russia, and
upon request to the authors.

Consent for publication: All authors agree to submit
the manuscript to Zoological Studies.

Ethics approval consent to participate: Not
applicable.

REFERENCES

Ahyong ST. 2018. Revision of Ostracotheres H. Milne Edwards, 1853
(Crustacea: Brachyura: Pinnotheridae). Raffles B Zool 66:538—
571.

Ahyong ST, Ng PKL. 2005. Review of Durckheimia and Xanthasia,
with Descriptions of Two New Genera (Decapoda: Brachyura:
Pinnotheridae). J Crustacean Biol 25(1):116—129. doi:10.1651/
C-2504.

Apel M. 2001. Taxonomie und Zoogeographie der Brachyura,
Paguridea und Porcellanidae (Crustacea: Decapoda) des
Persisch-Arabischen Golfes. Ph.D. dissertation, Johann
Wolfgang Goethe-Universitit, Frankfurt am Main.

Balss H. 1935. Die Brachyuren Dekapoden der Reise Michaelsen-

© 2019 Academia Sinica, Taiwan

page 10 of 11

Hartmeyer nach Stidwestaustralien 1905. Eune geographische
iibersicht nebst Beschreibung einiger neuer Formen. Zool Anz
111(1/2):35-42.

Balss H. 1957. Decapoda. VIII. Systematik. /n: Dr. H. G. Bronns,
Klassen und Ordnungen des Tierreichs. Leipzig und Heidelberg,
Winter. Fiinfter Band, 1. Abteilung, 7. Buch, 12. Lief.:1505—
1672.

Cannicci S, Schubart CD, Innocenti G, Dahdouh-Guebas F, Shahdadi
A, Fratini S. 2017. A new species of the genus Parasesarma
De Man 1895 from East African mangroves and evidence for
mitochondrial introgression in sesarmid crabs. Zool Anz 269:89—
99. doi:10.1016/j.jcz.2017.08.002.

Chai CJ, Esa YB, Isamail MFS, Kamarudin MS. 2017. Population
structure of the blue swimmer crab Portunus pelagicus in coastal
areas of Malaysia inferred from microsatellites. Zool Stud 56:26.
doi:10.6620/ZS.2017.56-26.

Davie PJF. 2002. Crustacea: Malacostraca: Eucarida (Part 2):
Decapoda - Anomura, Brachyura. Vol. 19.3B. CSIRO Publishing:
Melbourne.

DiBattista JD, Roberts MB, Bouwmeester J, Bowen BW, Coker
DJ, Lozano-Cortes DF, Choat JH, Gaither MR, Hobbs J-PA,
Khalil MT, Kochzius M, Myers RF, Paulay G, Robitzch VSN,
Saenz-Agudelo P, Salas E, Sinclair-Taylor TH, Toonen RJ,
Westneat MW, Williams ST, Berumen ML. 2016. A review of
contemporary patterns of endemism for shallow water reef fauna
in the Red Sea. J Biogeogr 43:13-30. doi:10.1111/jbi.12649.

Griffin DJG, Tranter HA. 1986. The Decapoda Brachyura of the
Siboga Expedition. Part VIII. Majidae. Siboga-Expeditie
39C4:1-335.

Garth JS. 1958. Brachyura of the Pacific Coast of America
Oxyrhyncha. Allan Hancock Pacific Expeditions 21(1):1-499;
21(2):677-854.

Hendrickx ME. 1999. Los Cangrejos Braquiuros (Crustacea:
Brachyura: Majoidea y Parthenopoidea) del Pacifico Mexicano.
Comision Nacional para el Conocimiento y Uso de la
Biodiversidad, Instituto de Ciencias del Mar y Limnologia
Universidad Nacional Autonoma de México.

Johnson DS. 1965. On a highly aberrant spider-crab, Anomalopisa
incongruens gen. et sp. nov., from Singapore Waters.
Crustaceana 9(2):174-180.

Jung J, Jung J, Kim W. 2018. Subdividing the common intertidal
hermit crab Pagurus minutus Hess, 1865 (Decapoda: Anomura:
Paguridae) based on molecular, morphological and coloration
analyses. Zool Stud 57:61. doi:10.6620/ZS.2018.57-61.

Kumar BA, Kumar MS, Galil BS. 2013. Calappid and leucosiid crabs
(Crustacea: Decapoda: Brachyura) from Kerala, India, with the
description of a new species of Mursia Desmarest, 1823, from
the Arabian Sea and redescription of M. bicristimana Alcock
& Anderson, 1894. Zootaxa 3746(4):529-551. doi:10.11646/
zootaxa.3746.4.2.

Lai JCY, Chan WK, Ng PKL. 2006. Preliminary molecular and
morphological study of the Calappa lophos species group
(Decapoda: Brachyura: Calappidae). J Crustacean Biol
26(2):193-205. doi:10.1651/C-2571.1.

Lai JCY, Ng PKL, Davie PJE. 2010. A revision of the Portunus
pelagicus (Linnaeus, 1758) species complex with recognition of
four species. Raffles B Zool 58(2):199-237.

Marin 1. 2010. A second species of the genus Manipontonia Bruce,
Okuno & Li, 2005 (Crustacea: Decapoda: Palaemonidae).
Zootaxa 2372:61-68. doi:10.11646/zootaxa.2372.1.7.

Murina VV. 1971. Qualitative and quantitative characteristics of
macrobenthos in the Red Sea. /n: V.A. Vodyanitsky (ed). Benthos
of the Red Sea Shelf. Kiev: Naukova Dumka. (in Russian)

Naderloo R, Schubart CD, Shih TH. 2016. Genetic and morphological
separation of Uca occidentalis, a new East African fiddler


https://academic.oup.com/jcb/article/25/1/116/2670511
https://www.sciencedirect.com/science/article/pii/S004452311730058X?via%3Dihub
http://zoolstud.sinica.edu.tw/Journals/56/56-26.html
https://onlinelibrary.wiley.com/doi/full/10.1111/jbi.12649
http://zoolstud.sinica.edu.tw/Journals/57/57-61.html
https://biotaxa.org/Zootaxa/article/view/zootaxa.3746.4.2
https://academic.oup.com/jcb/article/26/2/193/2194856
https://biotaxa.org/Zootaxa/article/view/zootaxa.2372.1.7

Zoological Studies 58: 26 (2019)

crab species, from Uca annulipes (H. Milne Edward, 1837)
(Crustacea: Decapoda: Brachyura: Ocypodidae). Zool Anz
262:10-19. doi:10.1016/.jcz.2016.03.010.

Ng PKL. 2019. Crab diversity in Indian Seas: past, present and future.
In: Compendium on Advances in Benthic Studies. Nandan,
S. B., P. Priyaja & P. R. Jayachandran (editors). International
Conference on Benthos, ICB 2019, Directorate of Public
Relations and Publications, Department of Marine Biology,
Microbiology and Biochemistry, School of Life Sciences, Cochin
University of Science and Technology, Kochi, India.

Ng PKL, Rahayu DL, Shih H-T. 2016. Ankerius aenigmaticus, a
new genus and new species of aphanodactylid crab symbiotic
with polychaetes from the Red Sea coast of Saudi Arabia
(Crustacea: Decapoda: Brachyura: Aphanodactylidae). Zootaxa
4179(2):271-278. doi:10.11646/zootaxa.4179.2.7.

Ng PKL, Devi S, Kumar AB. 2018. The genus Parilia Wood-Mason,
in Wood-Mason & Alcock, 1891, with description of a new
species and establishment of a new genus for P. tuberculata
Sakai, 1961 (Crustacea, Brachyura, Leucosiidae). Raffles B Zool
66:300-319.

Ng PKL, Guinot D, Davie PJF. 2008. Systema Brachyurorum: Part I.
An annotated checklist of extant brachyuran crabs of the world.
Raffles B Zool, Suppl 17:1-286.

Poore GCB, McCallum AS, Taylor J. 2008. Decapod Crustacea of
the continental margin of southwestern and central Western
Australia: preliminary identifications of 524 species from FRV
Southern Surveyor voyage SS10-2005. Museum Victoria Science
Reports 11:1-106. doi:10.24199/j.mvsr.2008.11.

Schifer W. 1954. Form und Funktion der Brachyuren-Schere.
Abhandlungen der Senckenbergischen Naturforschenden
Gesellschaft 489:1-65.

Schubart CD, Cuesta JA. Felder DL. 2002. Glyptograpsidae, a new
brachyuran family from Central America: larval and adult
morphology, and a molecular phylogeny of the Grapsoidea. J
Crustacean Biol 22(1):28-44. doi:10.1651/0278-0372(2002)022
[0028:GANBFF]2.0.CO;2.

Seréne R. 1965. Note sur un Oxyrhynche (Brachyura, Decapoda,
Crustacea) aberrant du sudest asiatique. Bulletin de la Société de
France 90:457-468.

Seréne R. 1968. The Brachyura of the Indo Pacific Region. Prodromus
for a Check List of the Non-planctonic Marine Fauna of South
East Asia. Special Publication of the Singapore National
Academy of Science 1:33-120.

Shih H-T, Chan BKK, Ng PKL. 2018. Tubuca alcocki, a new
pseudocryptic species of fiddler crab from the Indian Ocean,
sister to the southeastern African 7. urvillei (H. Milne Edwards,
1852) (Crustacea, Decapoda, Brachyura, Ocypodidae). Zookeys
747:41-62. doi:10.3897/zookeys.747.23468.

Spiridonov VA, Apel M. 2007. A new species and new records

page 11 of 11

of deep-water Calappidae (Crustacea: Decapoda) from the
Indian Ocean with a key to the Mursia Desmarest, 1823
species of the region. J Nat Hist 41(45-48):2851-2890.
doi:10.1080/00222930701770786.

Spiridonov VA, Neretina TV, Schepetov D. 2014. Morphological
characterization and molecular phylogeny of Portunoidea
Rafinesque, 1815 (Crustacea Brachyura): implications for
understanding evolution of swimming capacity and revision
of the family-level classification. Zool Anz 253:404-429.
doi:10.1016/j.jcz.2014.03.003.

Spiridonov VA, Zhadan DG. 1999. Comparing distribution patterns
of shallow water and deep water decapod species in the Indo-
Pacific (Crustacea, Decapoda). /n: F.R. Schram & J.C. von
Vaupel Klein (eds). Crustacea and Biodiversity crisis. Brill,
Leiden.

Stevéié Z. 1991. Note on some rare and aberrant Australian crabs. The
Beagle, Records of the Northern Territory Museum of Arts and
Sciences 8:121-134.

Tavares M, Cleva R. 2010. Trichopeltariidae (Crustacea, Decapoda,
Brachyura), a new family and superfamily of eubrachyuran
crabs with description of one new genus and five new species.
Papéis Avulsos de Zoologia 50(9):97-157. doi:10.1590/S0031-
10492010000900001.

Tirkay M. 1996. Composition of the deep Red Sea macro- and
megabenthic invertebrate fauna. Zoogeographic and ecological
implications. Uiblein, F., Ott, J. & Stachowitsch, M. (eds)
Deep-sea and extreme shallow water habitats: affinities and
adaptations. Biosyst Ecol Ser 11:43-59.

Vodianitsky VA. (ed). 1971. Benthos of the Red Sea Shelf. Kiev:
Naukova Dumka. (in Russian)

Windsor AM, Felder DL. 2011. A new species of Hemus (Majoidea:
Majidae: Mithracinae) from the Pacific coast of Panama,
with a key to the genus. Zootaxa 2799:63—68. doi:10.11646/
zootaxa.2799.1.6.

Windsor AM, Felder DL. 2014. Molecular phylogenetics and
taxonomic reanalysis of the family Mithracidae MacLeay
(Decapoda: Brachyura: Majoidea). Invertebr Syst 28:145-173.
doi:10.1071/1S13011.

Windsor AM, Felder DL. 2017. Corrigendum to: Molecular
phylogenetics and taxonomic reanalysis of the family
Mithracidae MacLeay (Decapoda: Brachyura: Majoidea).
Invertebr Syst 31:232. doi:10.1071/1S13011_CO.

Wong KJH, Ng PKL, Jeng MS. 2018. From an old eroded carapace:
rediscovery of the majid crab Leptomithrax sinensis Rathbun,
1916 (Crustacea, Brachyura, Majidae) from Taiwan and Japan.
Zool Stud 57:49. doi:10.6620/ZS.2018.57-49.

Zarenkov NA. 1971. Species composition and ecology of Crustacea
Decapoda of the Red Sea. /n: Vodyanitsky VA. (ed). Benthos of
the Red Sea Shelf. Kiev: Naukova Dumka. (in Russian)

© 2019 Academia Sinica, Taiwan


https://www.sciencedirect.com/science/article/pii/S0044523116300201?via%3Dihub
https://biotaxa.org/Zootaxa/article/view/zootaxa.4179.2.7
https://www.semanticscholar.org/paper/Decapod-Crustacea-of-the-continental-margin-of-and-Humphreys-Mccallum/6c9ff7dffacf4635de7b44f4d3b565c552e6012f
https://bioone.org/journals/Journal-of-Crustacean-Biology/volume-22/issue-1/0278-0372(2002)022[0028:GANBFF]2.0.CO;2/GLYPTOGRAPSIDAE-A-NEW-BRACHYURAN-FAMILY-FROM-CENTRAL-AMERICA--LARVAL/10.1651/0278-0372(2002)022[0028:GANBFF]2.0.CO;2.full
https://zookeys.pensoft.net/articles.php?id=23468
https://www.tandfonline.com/doi/abs/10.1080/00222930701770786
https://linkinghub.elsevier.com/retrieve/pii/S0044523114000217
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0031-10492010000900001&lng=en&nrm=iso&tlng=en
https://biotaxa.org/Zootaxa/article/view/zootaxa.2799.1.6
http://www.publish.csiro.au/is/IS13011_CO
http://zoolstud.sinica.edu.tw/Journals/57/57-49.html
https://bioone.org/journals/Invertebrate-Systematics/volume-28/issue-2/IS13011/Molecular-phylogenetics-and-taxonomic-reanalysis-of-the-family-Mithracidae-MacLeay/10.1071/IS13011.full

	BACKGROUND
	MATERIALS AND METHODS
	RESULTS
	TAXONOMY
	Family Majidae Samouelle, 1819
	Subfamily Planoterginae Števčić, 1991
	Genus Planotergum Balss, 1935
	Planotergum mirabile Balss, 1935
	Planotergum kowalevski sp. nov.

	DISCUSSION
	CONCLUSIONS
	Acknowledgments
	Authors’ contributions
	Competing interests
	Availability of data and materials
	Consent for publication
	Ethics approval consent to participate
	REFERENCES

