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This paper reports the rediscovery of a rare deep-water
pylochelid hermit crab, Xylocheles miersi (Alcock and Anderson,
1899), from the Indian Exclusive Economic Zone based on a
specimen collected off Narcondam Island, the Andaman Sea,
using a High-Speed Demersal Trawl at a depth of 300 m. This is
the second record of this species from the type locality. Detailed
photographs of the morphological characters of the present
specimen and its DNA barcodes of the partial mitochondrial COI
and 16S rRNA genes are provided herein.
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Introduction

Hermit crabs of the anomuran family Pylochelidae
Spence Bate, 1888 (represented by 48 species
belonging to 10 genera and three subfamilies), are
unique among the paguroid crabs in having a
calcified, symmetrical segmented pleon'. Moreover,
they differ from the other paguroid crabs by the nature
of their refuge, i.e. cavities of decayed wood, stones,
scaphopod shells, or living sponges'. Forest’s
monograph” on the pylochelids of the MUSORSTOM
expedition is the most seminal taxonomic study of
this family, wherein he designated Xylocheles Forest,
1987 as a subgenus of Pylocheles A. Milne-Edwards,
1880, and included two species, namely Pylocheles
(Xylocheles) macrops Forest, 1987 and P. (X.) miersi
(Alcock and Anderson, 1899). Subsequently,
McLaughlin & Lemaitre (2009) elevated Xylocheles
to the generic level owing to the presence of a distal
cluster of tubercles on the dorsomesial face of the
carpus of the cheliped, and an undivided posterior
lobe of telson.
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A review of Indian literature on the family
Pylochelidae® revealed the reporting of two species
Pylocheles scorpio Alcock, 1894 (= Parapylocheles
scorpio (Alcock, 1894)) and Pylocheles miersi Alcock
and Anderson, 1899 (= Xylocheles miersi (Alcock and
Anderson, 1899)), both from the deep-waters of the
Andaman Sea. A recent faunal expedition (FORV
Sagar Sampada cruise 411) conducted in the
Andaman Sea by the Centre for Marine Living
Resources and Ecology, Kochi, India, yielded a small
collection of deep-water anomurans, including
chirostyloid (Gastroptychus valdiviae Balss, 1913)
and galatheoid squat lobsters (Garymunida prolixa
Alcock, 1894, Gonionida andamanica Alcock, 1894),
and a single specimen of the wood cavity-inhabiting
hermit crab Xylocheles miersi (Alcock and Anderson,
1899). This paper reports the second record of
X. miersi from the Indian Exclusive Economic Zone.

Material and Methods

The sample was collected during a deep-sea
expedition (FORVSS cruise 411; Andaman Sea,
November 2024) using a High Speed Demersal Trawl
net (Fig. 1). The specimen was photographed onboard
with a Fujifilm GFX 100s mirrorless camera equipped
with a 120 mm macro lens. Morphological characters
were photographed with a Leica M80 stereo-zoom
microscope equipped with a Leica MC170 HD
microscope camera and Leica Application Suite
imaging software. Measurements of the carapace and
the appendages were done with the scaling tool
provided in the Leica Application Suite imaging
software. The map depicted in the study was plotted
using ODV mapping software’.

Terminology used in the morphological description
follows McLaughlin®. Specimen size is indicated by
shield length measured from the midpoint of the
anterior margin of the carapace to the posterior
margin of the cervical groove. Length of ocular
peduncle was measured on the lateral surface from the
distal corneal margin to the proximal margin of the
ultimate peduncular segment. Corneal diameter was
measured across the dorsal surface of the cornea.

Material examined during this study is deposited in
the reference voucher collection in the Referral Centre
of the Centre for Marine Living Resources and
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Fig. 1 — Map indicating the known geographical distribution of Xylocheles miersi (Alcock and Anderson, 1899). * - present study,

0 - lectotype, . - other locations

Ecology, Kochi, India (CMLRE), which is a
designated national repository for deep-sea fauna, and
the regional node of Ocean Biodiversity Information
System (OBIS) for the Indian Ocean. The occurrence
data associated with this specimen will be available at
the OBIS portal (https://obis.org/). Abbreviations used
are: FORVSS - Fishery Oceanographic Research
Vessel Sagar Sampada; HSDT (CV) - High
Speed Demersal Trawl — II (Crustacean Version);
IO/SS/ANO - Indian Ocean/Sagar Sampada/Anomura;
Mxp3 - third maxilliped; P2, P3, P4 and P5 - second
to fifth pereopods, respectively; and stn - station.
Genomic DNA was extracted from the pleopod
tissue preserved in absolute ethanol with the help of
the NucleoSpin tissue kit (Macherey-Nagel) as per the
manufacturer’s instructions. The partial mitochondrial
cytochrome oxidase subunit I (COI) and 16S rRNA
gene sequences were amplified. For COI, CrustDF1
(5'-GGTCWACAAAYCATAAAGAYATTGG-3")
and CrustDR1 (5-TAAACYTCAGGRTGACCR
AARAAYCA-3')’ primers were used with PCR
temperatures; 94 °C for 1 min, five cycle of 94 °C for
30 s, 45 °C for 90 s, and 72 °C for 1 min, followed by
35 cycle of 94 °C for 30 s, 53 °C for 90 s, 72 °C for
1 min, and final step of 72 °C for 5 min. For 16S,
l6sar-L (5-CGCCTGTTTATCAAAAACAT-3") and
16sbr-H (5'-CCGGTCTGAACTCAGATCACGT-3")®
were used with PCR temperatures: 94 °C for 5 min, 35
cycles of 94 °C for 30 s, 58 °C for 10 s, 72 °C for 30 s,
and a final step of 72 °C for 5 min. All the PCR mixes

were prepared using Emerald Amp® GT PCR
Master Mix (Takara). The PCR products were
visualised on 1.5 % agarose gels. All samples were
sequenced using a SeqStudio Flex capillary sequencer
(Applied Biosystems™) following the instructions of
the manufacturer. The sequences were manually
checked for any ambiguities and were submitted
to NCBL

Results

Infraorder: Anomura MacLeay, 1838 %
Superfamily: Paguroidea Latreille, 1802"" '
Family: Pylochelidae Spence Bate, 1888 'V
Subfamily: Pylochelinae Spence Bate, 1888 'V
Genus: Xylocheles Forest, 1987

Xylocheles Forest, 1987: 57.

Type species: Pylocheles (Xylocheles) macrops
(Forest, 1987)

Xylocheles miersi (Alcock & Anderson, 1899)
(Figs. 2 -3)
Pylocheles Agassizii: Alcock, 1898"" '9: 141. [not
Pylocheles agassizi A. Milne-Edwards, 1880]
Pylocheles Miersi Alcock & Anderson, 1899a™" '
14; Alcock & Anderson, 1899b™" '9: pl. 43, fig. 4,
4(a), 4(b); Alcock, 1899 15 111.
Pylocheles miersii: Alcock, 19017% 19
Alcock, 1905 17: 16, pl. 1, fig. 2, 2(a), 2(b).
Pylocheles (Xylocheles) miersii: Forest, 1987 ?:
57, fig. 14(a-d).

212;
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Fig. 2 — Xylocheles miersi (Alcock and Anderson, 1899):
Female (I0/SS/ANO/00194; shield length 3.5 mm), Andaman Sea
(inside cavity of wood piece): a) Dorsal habitus, fresh condition;
b) Dorsal habitus, preserved condition; and c) Lateral habitus,
preserved condition. Scale bars: 5.0 mm

Fig. 3 — Xylocheles miersi (Alcock and Anderson, 1899): Female
(IO/SS/ANO/00194; shield length 3.5 mm), Andaman Sea: a)
Habitus, dorsal view; b) Habitus, lateral view; ¢) Habitus, ventral
view; d) Abdominal tergite 6, dorsal view; ¢) Left antenna, lateral
view; f) Left Mxp3, lateral view; g) Right P1, dorsolateral view;
h) Right P4 dactylus, lateral view; i) Left pleopod 1, dorsal view;
and j) Left pleopod 2, doral view. Scale bars: a, b, ¢, d, g = 1.0
mm; e, f, h, 1, j=0.5 mm

Xylocheles miersi: McLaughlin & Lemaitre,
2009 . 180, fig. 5(A, B); McLaughlin et al.,
20107 ®: 41 (checklist).

Material examined

One female (IO/SS/ANO/00194; shield length
3.5 mm), Andaman Sea, off Narcondam Island, India,
FORVSS stn. 41117, 13° 23° 27.72” N, 94° 12’
41.34” E, 300 m depth, HSDT (CV) net, coll. Shivam
Tiwari, 26 November 2024.

Abbreviated description

Shield almost as long as wide, 1.80 times longer
than posterior carapace; rostrum absent. Ocular
peduncles 0.75 times shield length; corneal diameter
0.48 times peduncular length. Antennal peduncles not
reaching distal corneal margin, antennal acicle
reaching half the length of ocular peduncle, lateral
margin bearing row of 10 spinules. Maxilliped 3
ischium with ventrodistal spine, merus with 1
midventral spine on ventral margin.

Chelipeds with chela rectangular in general dorsal
outline; dactyli bearing dorsomesial row of small
tubercles, ventromesial margin with row of flattened,
tuberculate spines; palm dorsal surface weakly
convex, sparsely setose, dorsomesial and dorsolateral
margins each bearing row of small tubercles;
carpus dorsodistal margin densely setose, slightly
overhanging proximal margin of chela, bearing row of
small spines or tubercles; dorsal and lateral surfaces
of distal facet tuberculate. Pereopods 2 and 3
overreaching tip of cheliped; dactyli each bearing row
of 15 — 20 tiny corneous spinules on ventral margins;
carpi bearing a dorsodistal spinule, additional row of
minute spinules on dorsal margin of only pereopod 2;
pereopod 4 subchelate, propodal rasp bearing 1 row of
corneous scales. Pleomere 6 tergite subcircular, with
deep lateral incisions and shallow median sulcus;
terminal margin with median area excavated and
denticulate. Uropodal protopod with posteriorly
directed spine. Telson with posterior lobe wider than
anterior lobe, weakly divided into 2 ovate lobes by
median longitudinal groove; terminal margins
rounded. Pleopod 1 slender, bisegmented; pleopod 2
unequally biramous, exopod longer than endopod.

Colouration in fresh condition

Shield and pleon brownish-orange; posterior
carapace light brown. Ocular peduncles white, mesial
and lateral sides of corneal bases orange; corneas
black. Chelipeds bright orange with white striae,
fingers whitish. Pereopods 2 and 3 light orange;
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dactyli white on distal halves; propodi each with
distal white band.

Genetic data

COI GenBank accession number: PV699509
(644 bp). 16s rRNA GenBank accession number:
PV668634 (429 bp).

Distribution

Andaman Sea (India)*'’, Indonesia’, Philippines™’,
Papua New Guinea (Table 1) and Vanuatu®;
bathymetric range: 100 — 888 m™™ . The present
specimen was obtained from the Andaman Sea off

Narcondam Island at a depth of 300 m.

Remarks

The morphology of the present specimen agrees
with those of the original description by Alcock &
Anderson" and subsequent reports from the western

Pacific regions of X. miersi™>, although this report
provides additional illustrations of the species from
the Indian waters (Andaman Sea off Narcondam
Island). Xylocheles miersi is distinguished from its
only congener X. macrops Forest, 1987, from the
Western Pacific by the ocular peduncles being shorter,
with a prominently dilated cornea (vs. long, with
slightly dilated cornea in X. macrops), and the terminal
margin of the sixth pleomere with an irregularly
concave median portion (vs. with conspicuously
produced median portion in X. macrops)’.

The COI (cytochrome oxidase I) gene sequence
generated during this study is the first for the family
Pylochelidae. Additionally, the 16S rRNA sequence
generated during this study is the second sequence for
the family, except for that of Trizocheles spinosus
(Henderson, 1888)%.

Table 1 — Occurrence records of Xylocheles miersi (Alcock and Anderson, 1899) known from published literature

Region Latitude Longitude
Andaman Sea, India 13.4°N 942°E
Andaman Sea, India 13.39°N 93.21°E
Philippines 13.92°N 12047° E
Philippines 13.92° N 120.51°E
Philippines 9.68° N 123.66° E
Philippines 13.68° N 120.78° E
Indonesia 8.5°8S 114.63° E
Indonesia 7.48°8S 114.82° E
Philippines 13.38°N 122.33°E
Philippines 9.52° N 123.69° E
Philippines 9.41°N 123.83°E
Philippines 9.46° N 123.82°E
Philippines 8.87°N 123.62° E
Philippines 9.48°N 123.69° E
Vanuatu 16.75° S 167.86° E
Papua New

Guinea 6.95°S 147.13° E
Papua New 6.73°S 147.83°E
Guinea

Papua New 3.95°S 144.68° E
Guinea

Papua New 6.90° S 147.08° E
Guinea

Papua New 6.75°S 147.81°E
Guinea

Papua New 7.49°S 147.55° E
Guinea

Papua New 7.48°S 147.51°E
Guinea

Papua New 217°8 147.28°E
Guinea

MNHN — Muséum national d’Histoire naturelle

Depth (meters) Reference
300 Present study
338 Lectotype (McLaughlin & Lemaitre, 2009)
326 —330 Forest, 1987
318 -320 Forest, 1987; McLaughlin & Lemaitre, 2009
400 Forest, 1987
365 Forest, 1987
450 Forest, 1987
240 Forest, 1987
760 — 820 McLaughlin & Lemaitre, 2009
100 McLaughlin & Lemaitre, 2009
712 — 888 McLaughlin & Lemaitre, 2009
273 -302 McLaughlin & Lemaitre, 2009
569 — 597 McLaughlin & Lemaitre, 2009
400 — 436 McLaughlin & Lemaitre, 2009
350 - 358 McLaughlin & Lemaitre, 2009
MNHN, Paris (France) : Collection:
240 -269 Crustaceans (IU): MNHN-IU-2011-6012;
MNHN-IU-2011-6017
403 — 418 MNHN, Paris (France): Collection:
Crustaceans (IU): MNHN-IU-2011-3479
198 - 219 MNHN, Paris (France): Collection:
Crustaceans (IU): MNHN-IU-2011-2700
395 — 406 MNHN, Paris (France): Collection:
Crustaceans (IU): MNHN-IU-2011-3415
460 — 485 MNHN, Paris (France): Collection:
Crustaceans (IU): MNHN-IU-2011-6029
280 — 302 MNHN, Paris (France): Collection:
Crustaceans (IU): MNHN-IU-2011-6006
279 290 MNHN, Paris (France): Collection:
Crustaceans (IU): MNHN-IU-2011-6037
300 MNHN, Paris (France): Collection:

Crustaceans (IU): MNHN-IU-2011-6030
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