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Abstract

Scopelocheiridae is a small family of scavenging lysianassoid amphipods. There is a 
distinct shallow water group (Scopelocheirinae subfam. n.) and a distinct deep-sea 
group (Paracallisominae subfam. n.). We catalogue three genera and eight species 
in the scopelocheirines and move Scopelocheirus onagawae Takekawa & Ishimaru, 
2000 to the genus Aroui. The deep-sea paracallisomines are not often collected and 
consequently their morphological diversity is not well understood. We catalogue seven 
genera and 15 species. We provide diagnostic descriptions and a key to all genera in the 
Scopelocheiridae. We describe two new genera, Austrocallisoma gen. n. and Tayabasa 
gen. n., and three new species from Australian waters, Austrocallisoma jerryi sp. n., 
Paracallisoma woolgoolga sp. n. and P. zivianii sp. n.

Key Words

Scopelocheiridae
Paracallisominae
Scopelocheirinae
new genus
new species
Austrocallisoma
Tayabasa
Australia.

Introduction

Scopelocheiridae Lowry & Stoddart, 1997 is a small 
family of scavenging lysianassoid amphipods which 
contains two subfamilies, Scopelocheirinae subfam. n. 
and Paracallisominae subfam. n. The scopelocheirines 
contain three genera and eight species living in tem-
perate and boreal, mainly shallow, waters of the Med-
iterranean Sea, the North and South Atlantic, Japan and 
Australia. They are scavengers feeding on carrion on the 
sea bottom, with some species reported feeding in the 
dead tests of spatangoid urchins (Chevreux 1911, Lowry 
and Stoddart 1989). Paracallisomines are a larger group 
(seven genera and 15 species) widespread in the deep-
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sea of the North and South Pacific, North and South 
Atlantic, Southern Ocean and Indian Ocean. Paracalli-
somines are not often collected and consequently their 
morphological diversity is not well understood. This has 
made their generic composition difficult to determine. In 
this paper we describe two new genera, Austrocallisoma 
for A. jerryi sp. n., and Tayabasa gen. n. for Eucallisoma 
barnardi Lowry & Stoddart, 1983, and provide a key to 
the world genera. We also describe two new species in 
the genus Paracallisoma, P. woolgoolga sp. n., and P. 
zivianii sp. n. (see Suppl. material 1 for specimen data on 
material examined). All species records from the litera-
ture, where found, are catalogued and their distributions 
and depth ranges noted (see also Suppl. material 2).
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Material and methods

The descriptions were generated from a DELTA database 
(Dallwitz 2010) to the scopelocheirid genera and species 
of the world. In the diagnostic descriptions, diagnostic 
characters that distinguish each taxon from all others 
are denoted in italic type. Maxilla 1 setal-tooth arrange-
ments follow the formulae outlined in Lowry and Stod-
dart (1992, 1995). In describing the telson we define the 
cleftness as deeply cleft (more than 66%), moderately 
cleft (33% to 66%), or weakly cleft (less than 33%). We 
use the term labrum to refer to the epistome and upper 
lip complex. Material is lodged in the Australian Mu-
seum, Sydney (AM); Graduate School of Agricultural 
Science, Tohoku University (AMTU); Natural History 
Museum, London (NHM); Muséum National d’Histoire 
Naturelle, Paris (MNHN); Musée Oceanographique 
Monaco (MOM); Museo Civico di Storia Naturale, Ve-
rona (MSNV); Zoological Museum of Moscow Univer-
sity, Moscow (ZMM); United States National Museum 
of Natural History, Smithsonian Institution, Washington 
DC (USNM); Museum für Naturkunde, Berlin (ZMB); 
Zoological Institute, Russian Academy of Sciences, 
St. Petersburg (ZIN); Zoological Museum, Hamburg 
(ZMH). Standard abbreviations used in the figures are: 
A, antenna; C, coxa; EP, epimeron; G, gnathopod; H, 
head; IP, inner plate; LM, labrum; MD, mandible; MX, 
maxilla; MP, maxilliped; OP, outer late; P, pereopod; T, 
telson; U, uropod; l, left; r, right.

Checklist of the family Scopelocheiridae Lowry & 
Stoddart, 1997
Scopelocheirinae subfam. n.
Aroui americana Lowry & Stoddart, 1997 
Aroui hamatopodus Lowry & Stoddart, 1989
Aroui onagawae (Takekawa & Ishimaru, 2000)
Aroui setosus Chevreux, 1911
Paracallisomopsis beljaevi Gurjanova, 1962
Scopelocheirus crenatus Bate, 1857
Scopelocheirus hopei (Costa, 1851)
Scopelocheirus polymedus Bellan-Santini, 1985

Paracallisominae subfam. n.
Anisocallisoma armigera Hendrycks & Conlan, 2003
Austrocallisoma jerryi gen. n., sp. n. 
Bathycallisoma schellenbergi (Birstein & M. Vinogradov, 
1958)
Eucallisoma glandulosa J.L. Barnard, 1961
Paracallisoma abyssi (Oldevig, 1959)
Paracallisoma alberti Chevreux, 1903
Paracallisoma coecum (Holmes, 1908)
Paracallisoma platepistomum Andres, 1977
Paracallisoma spinipoda Hendrycks & Conlan, 2003
Paracallisoma woolgoolga sp. n.
Paracallisoma zivianii sp. n.
Scopelocheiropsis abyssalis Schellenberg, 1926
Scopelocheiropsis armata (Ledoyer, 1986)
Scopelocheiropsis sublitoralis G. Vinogradov, 2004
Tayabasa barnardi (Lowry & Stoddart, 1993)

Systematics

Family Scopelocheiridae Lowry & Stoddart, 1997
Scopelocheiridae Lowry & Stoddart, 1997: 122.

Diagnosis. (Modified after Lowry and Stoddart 1997). Head 
as long as deep, or deeper than long. Labrum, epistome and 
upper lip separate. Mandible incisors usually symmetrical, 
sometimes asymmetrical, large with straight or convex 
margins; left lacinia mobilis a stemmed distally expanded 
smooth or irregularly cusped blade, a long slender robust 
seta, or occasionally a cuspidate peg (Paracallisomopsis); 
accessory setal row without distal setal tuft; molar present 
or absent (Scopelocheiropsis sublittoralis), a narrow column 
with a small triturating surface, or a small non-setose triangu-
lar flap when present. Maxilla 1 inner plate usually strongly 
setose, with more than 2 pappose setae (except Anisocalliso-
ma); outer plate broad, with 6–11 setal-teeth in a 7/4 arrange-
ment; palp large, 1- or 2-articulate. Maxilliped outer plate 
with or without apical slender simple or pappose setae, with 
or without apical robust setae. Gnathopod 1 simple, dacty-
lus reduced, complex, setose. Pereopods 3–7 usually simple, 
sometimes prehensile. Telson moderately to deeply cleft.

Key to Scopelocheirid genera

1 Maxilla 2 outer plate with extremely long distally-barbed slender setae .................................................................Aroui

– Maxilla 2 outer plate without long slender distally-barbed setae ................................................................................. 2

2 Pereopod 4 coxa with large subquadrate posteroventral lobe ..................................................................................... 3

– Pereopod 4 coxa with subacutely produced posteroventral lobe ................................................................................. 5

3 Gnathopod 1 basis swollen, glandular ......................................................................................................... Eucallisoma

– Gnathopod 1 basis slender, non-glandular ................................................................................................................. 4

4 Gnathopod 1 coxa adze-shaped; peropod 5 basis wider than long ...........................................................Scopelocheirus

– Gnathopod 1 coxa subrectangular; pereopd 5 basis longer than wide ................................................. Paracallisomopsis

5 Pereopods 3 and 4 carpus distinctly longer than wide................................................................................................ 6

– Pereopods 3 and 4 carpus as wide as long or wider than long .................................................................................... 9

6 Pereopod 4 coxa posteroventral lobe weakly developed posteriorly .........................................................Anisocallisoma

– Pereopod 4 coxa posteroventral lobe well developed posteriorly ................................................................................. 7
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Subfamily Scopelocheirinae subfam. n.
http://zoobank.org/3BBA67F9-3DA0-41D4-91C3-FCF000D1B594

Included genera. The Scopelocheirinae includes three 
genera: Aroui Chevreux, 1911; Paracallisomopsis Gur-
janova, 1962; Scopelocheirus Bate, 1857.

Diagnosis. Mandible molar a narrow column.

Aroui Chevreux, 1911
Aroui Chevreux, 1911: 169. — J.L. Barnard 1969: 328. — 

Barnard and Karaman 1991: 434 (key), 467. — Lowry 
and Stoddart 1989: 112. — Lowry and Stoddart 2003: 249.

Type species. Aroui setosus Chevreux, 1911, by monotypy.

Included species. Aroui includes four species: A. amer-
icana Lowry & Stoddart, 1997; A. hamatopodus Lowry 
& Stoddart, 1989; A. onagawae (Takekawa & Ishimaru, 
2000), comb. n.; A. setosus Chevreux, 1911.

Diagnostic description. Mandible lacinia mobilis a 
stemmed, distally expanded, irregularly cusped blade; 
palp article 2 broadened. Maxilla 2 inner plate longer 
than outer plate; outer plate with extremely long distally 
barbed slender setae. Gnathopod 1 coxa margins diverg-
ing distally. Pereopod 5 coxa slightly wider than long; ba-
sis greatly expanded posteriorly.

Distribution. Western Atlantic. Mediterranean Sea. Ja-
pan. Australia.

Ecology. Found in shallow warm seas. A scavenger, also 
found in dead spatangoid tests.

Discussion. Previously, the setal fringe on the distal 
margins of the coxae from gnathopod 1 to pereopod 4 
was considered to be a diagnostic character of the genus 
Aroui. Here we exclude that character from the diagnosis 
of the genus, as the setal fringe is absent in A. onagawae 
(Takekawa & Ishimaru, 2000), comb. n. Instead, we con-
sider the unusual long, distally barbed setae on the outer 
plate of maxilla 2 to be an autapomorphy that distinguish-
es Aroui from all other genera in the Scopelocheiridae. 
See A. onagawae, below, for further discussion.

Aroui americana Lowry & Stoddart, 1997
Figure 1

Aroui americana Lowry & Stoddart, 1997: 124, figs 60–62. 

— Escobar-Briones and Winfield 2003: 42. — Ortíz et 
al. 2007: 513. — Martín et al. 2013: 1715 (appendix 1).

Type material. Holotype, female, 5 mm (with ooste-
gite buds), USNM 282716. Paratypes: 1 male, 5.4 mm, 
USNM 282717; 1 male AM P.45339.

Type locality. Gulf of Mexico, south of Mobile Bay 
(approximately 29°12’N, 85°07’W), from stomach of a 
Blackfin grenadier, Coelorinchus caribbaeus (Goode & 
Bean, 1885), 200 m depth.

Depth range. 95–200 m (Lowry and Stoddart 1997). The 
deeper record represents animals taken from fish stomachs.

Distribution. Argentina: east of Bahía Unión (Lowry and 
Stoddart 1997). United States: Gulf of Mexico, south of 
Mobile Bay and south-east of the Mississippi River Delta 
(Lowry and Stoddart 1997).

Ecology. Known from sandy bottoms, but also a scavenger 
by implication (Lowry and Stoddart 1997).

Discussion. This species was described from three 
specimens: two from fish stomachs in the Gulf of Mex-
ico and in the collections of the USNM, and another 
specimen taken in a trawl off Argentina by the USS Al-
batross in the collections of the AM. No new material 
has been recorded in the literature since its description.

7 Maxilliped palp article 4 well developed. Gnathopod 1 dactylus anterior margin with rows of long slender setae ...Paracallisoma

– Maxilliped palp article 4 vestigial. Gnathopod 1 dactylus anterior margin without setae ............................................. 8

8 Mandible lacinia mobilis a stemmed, distally expanded blade. Gnathopod 1 coxa reduced .....................Austrocallisoma

– Mandible lacinia mobilis a cuspidate peg. Gnathopod 1 coxa well-developed, almost as large as coxa 2 ..........Tayabasa

9 Mandible lacinia mobilis a long slender robust seta ................................................................................Bathycallisoma

– Mandible lacinia mobilis a distally expanded smooth blade ................................................................ Scopelocheiropsis

Figure 1. Distribution of Aroui americana Lowry & Stoddart, 
1997. Star indicates type locality.
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Aroui hamatopodus Lowry & Stoddart, 1989
Figure 2

Aroui hamatopodus Lowry & Stoddart, 1989: 114, figs 2–4. 
— Springthorpe and Lowry 1994: 18. — Lowry and 
Stoddart 2003: 249. — Berge et al. 2004: 1719 (table 1).

Type material. Holotype, male, 7.8 mm, AM P.38460. 
Paratypes: female, 8.0 mm (with oostegites), AM P.38461; 
9 specimens, AM P.38462.

Additional Australian material examined. New South 
Wales: 9 specimens, AM P.43490 [NSW-945]; 1 specimen, 
AM P.44276 [NSW-946]; 1825 specimens, AM P.44256 
[NSW-944], off Wollongong (34°31.48’S, 151°13.22’E), 
200 m, baited trap, 27–28 March 1994, J.K. Lowry & K. 
Dempsey, MV Robin E; 8 specimens, AM P.44238, off 
Wollongong (34°31.48’S, 151°13.22’E), 200 m, baited trap, 
28–29 March 1994, J.K. Lowry & K. Dempsey, MV Robin 
E [NSW-962]; 1 specimen, AM P.44452, off Wollongong 
(34°32.25’S, 151°15.16’E), 300 m, baited trap, 6–7 May 
1993, P. Freewater, S.J. Keable & W. Vader, MV Robin 
E [NSW-783]; 23 specimens, AM P.44426 [NSW-801]; 
2 specimens, AM P.44437 [NSW-802], off Wollongong 
(34°32.53’S, 151°15.0’E), 300 m, baited trap, 7–8 May 
1993, P. Freewater, S.J. Keable & W. Vader, MV Robin E; 
4 specimens, AM P.47032, off Wollongong (34°32.08’S, 
151°12.55’E), 200 m, baited trap, 7–8 May 1993, P. Free-
water, S.J. Keable & W. Vader, MV Robin E [NSW-797].

Type locality. Australia, New South Wales, from 
stomach of a jackass morwong (tarakihi), Nemadactylus 
macropterus (Forster, 1801), 73–183 m depth.

Depth range. 73–620 m (Lowry and Stoddart 1989).

Distribution. Australia: North-east of Rowley Shoals, 
Western Australia; Lady Elliot Island, Queensland, to 
off Wollongong, New South Wales (Lowry and Stoddart 
1989, this study).

Ecology. Taken in baited traps (this study). Also record-
ed feeding on dead spatangoids, Taimanawa mortenseni 
Henderson & Fell, 1969 (Lowry and Stoddart 1989).

Aroui onagawae (Takekawa & Ishimaru, 2000), comb. n.
Figure 3

Scopelocheirus onagawae Takekawa & Ishimaru, 2000: 681, 
figs 1–6. — Takekawa et al. 2004: 971. — Ide et al. 2005: 
725. — Ide et al. 2006a: 194. — Ide et al. 2006b: 1209. — 
Ide et al. 2007: 71.

? Scopelocheirus hopei. — Nagata 1965: 148. — Sekiguchi 
and Yamaguchi 1983: 10, fig. 6.

Type material. Holotype, male, 10.4 mm, AMTU 110. 
Paratypes: males, AMTU 101, 102, 104, 105; females 
AMTU 106, 108, 109; juveniles AMTU 103, 107.

Type locality. Japan, Miyagi Prefecture, Onagawa Bay 
(38°25.75’N, 141°32’E), 30 m depth.

Depth range. 30 m (Takekawa and Ishimaru 2000). 
Possible extension to 519 m (Sekiguchi and Yamaguchi 
1983).

Distribution. Japan: Onagawa Bay (Takekawa and Ishi-
maru 2000); Seto Inland Sea? (Nagata 1965) (as Sco-
pelocheirus hopei); Enshu- and Kumano-nada? (Sekigu-
chi and Yamaguchi 1983) (as Scopelocheirus hopei).

Figure 2. Distribution of Aroui hamatopodus Lowry & Stoddart, 
1989. Star indicates type locality.

Figure 3. Distribution of Aroui onagawae (Takekawa & Ishi-
maru, 2000). Star indicates type locality, question marks indi-
cates uncertain records.
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Ecology. A scavenger, taken in baited traps (Ide et al. 
2005), and also known to attack injured flounder juve-
niles under laboratory conditions (Ide et al. 2006b).

Discussion. Takekawa and Ishimaru (2000) originally 
placed this species in the genus Scopelocheirus, based 
on the lack of a setal fringe on the coxae of the anterior 
pereopods. In the present study we have revised the diag-
noses for these genera and excluded this character from 
the diagnosis of Aroui. We are therefore removing this 
species from the genus Scopelocheirus to Aroui based 
on maxilla 2, of which the outer plate is shorter than the 
inner plate and bears long, distally barbed slender setae.

Aroui setosus Chevreux, 1911
Figures 4, 5

Aroui setosus Chevreux, 1911: 170, fig. 3, pl. 7, figs 14–27. 
— J.L. Barnard 1958: 90 (list). — Belloc 1960: 6. — Thur-
ston and Allen 1969: 356. — Stroobants 1976: 239, figs 
1–4, 5B, D, F, H. — Vader 1978: 127. — Diviacco and 
Ruffo 1989: 476, figs 321, 322. — Lowry and Stoddart 
1989: 112, fig. 1. — Barnard and Karaman 1991: 467. — 
Springthorpe and Lowry 1994: 31. — Stefanidou and 
Voultsiadou-Koukoura 1995: 602 (table 1), 607. — Bel-
lan-Santini 1998: 874 (table 3). — Bellan-Santini and 
Ruffo 1998: 900 (table 7). — Berge et al. 2004: 1719 (ta-
ble 1). — Christodoulou et al. 2013: table 2.

Type material. Lectotype, female, 8 mm, MNHN-
Am3985. Paralectotypes: female, 7.6 mm, male, 5.8 mm, 
AM P.35541; 3 specimens, NHM 1912:4:4:5–7; 93 spec-
imens, MNHN-Am900 and Am901; 3 specimens, MOM.

Type locality. Mediterranean Sea, Algeria, north-east of 
Cap de Garde (approximately 36°55’N, 7°47’E), 65 m 
depth, 12 June 1904, Melita stn 726.

Depth range. 34–80 m (Stroobants 1976, Stefanidou and 
Voultsiadou-Koukoura 1995).

Distribution. Algeria: off Annaba (Chevreux 1911). 
Greece: near Thasos (Stefanidou and Voultsiadou-Kouk-
oura 1995). Italy: Cagliari; and between Capo Ferato and 
Torre Corallo, Sardinia (Stroobants 1976).

Ecology. Found living on the test of sea urchins (Spatangus 
spp.) (Chevreux 1911, Stroobants 1976). Also collected 
from the sponge Suberites covering a gastropod shell that 
housed a hermit crab, Paguristes sp. (Stroobants 1976).

Discussion. Stroobants (1976) designated a neotype for 
Aroui setosus from material collected from Sardinia. 
Lowry and Stoddart (1989) subsequently deemed this to 
be an invalid act, as original syntype material was avail-
able, from which these authors selected a lectotype. See 
Lowry and Stoddart (1989) for a comprehensive synopsis 
and further discussion.

Paracallisomopsis Gurjanova, 1962
Paracallisomopsis. Gurjanova 1962: 311. — J.L. Barnard 

1969: 355. — Barnard and Karaman 1991: 511, fig. 92j.

Type species. Paracallisomopsis beljaevi Gurjanova, 
1962, by monotypy.

Included species. Paracallisomopsis includes one spe-
cies: P. beljaevi Gurjanova, 1962.

Diagnostic description. Mandible lacinia mobilis a cus-
pidate peg; palp article 2 slender. Maxilla 2 inner plate 
subequal in length to outer plate; outer plate without long 
distally barbed slender setae. Gnathopod 1 coxa margins 
slightly tapering distally. Pereopod 5 coxa slightly wider 
than long; basis linear.

Paracallisomopsis beljaevi Gurjanova, 1962
Figures 6, 7

Paracallisomopsis beljaevi Gurjanova, 1962: 317, fig. 
103a–c. — Stroobants 1976: 263, table 3. — Barnard 
and Karaman 1991: 511, fig. 92j. — Springthorpe and 
Lowry 1994: 10.

Type material. Syntypes: 1 specimen, sex unknown, 5.5 
mm, AM P.35701; 10 specimens, ZIN I-34963.

Type locality. Bering Sea, Russia, Kamchatka, Olyu-
torsky Bay, 150 m [approximately 60°13’N, 168°23’E].

Depth range. 150 m (Gurjanova 1962).

Distribution. Known only from the type locality, Olyu-
torsky Bay in the Bering Sea (Gurjanova 1962).

Figure 4. Distribution of Aroui setosus Chevreux, 1911. Star 
indicates type locality.
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Figure 5. Aroui setosus Chevreux, 1911. Lectotype female, 8.0 mm, MNHN-Am3985, off Bône, Mediterranean Sea. Scales repre-
sent 0.1 mm.
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Figure 6. Distribution of Paracallisomopsis beljaevi Gurjanova, 
1962.

Discussion. Stroobants (1976) considered the possibility 
that the specimen described by Gurjanova (1962) is a 
juvenile of Paracallisoma alberti. We consider it to be a 
valid species and placed in the subfamily Scopelocheirinae 
based on the columnar molar. We examined the syntype 
in the Australian Museum, but were unable to determine 
whether the molar has a triturating surface.

Scopelocheirus Bate, 1857
Callisoma O.G. Costa, 1840: 5 (nomen nudum). — A. 

Costa 1851: 1 (homonym, Coleoptera). — Lilljeborg 
1865a: 33. — Lilljeborg 1865b: 23. — Heller 1866: 26. 
— Boeck 1871: 101. — Boeck 1872: 131. — G.O. Sars 
1890: 52. — Della Valle 1893: 838.

Scopelocheirus Bate, 1857: 138. — Stebbing 1906: 61. — 
Chevreux and Fage 1925: 54. — Stephensen 1929: 64. 
— Schellenberg 1942: 110. — Gurjanova 1951: 241. — 
J.L. Barnard 1969: 362. — Lincoln 1979: 50. — Diviacco 
and Ruffo 1989: 542. — Barnard and Karaman 1991: 
528, 434 (key), 454 (key).

Type species. Scopelocheirus crenatus Bate, 1857 by 
monotypy.

Included species. Scopelocheirus includes three species: 
S. crenatus Bate, 1857; S. hopei A. Costa, 1851; S. poly-
medus Bellan-Santini, 1985.

Diagnosis. Mandible lacinia mobilis a stemmed, distally 
expanded, irregularly cusped blade; palp article 2 broad-
ened. Maxilla 2 inner plate slightly longer than outer; outer 
plate without long distally barbed slender setae. Gnatho-
pod 1 coxa margins diverging distally. Pereopod 5 slightly 
wider than long; basis greatly expanded posteriorly.

Ecology. Scopelocheirus species are frequently taken in 
baited traps. They are also reported in the literature as an 
associate of echinoids.

Discussion. The taxonomic and nomenclatural histo-
ry of the genus Scopelocheirus is highly complex. Del-
la Valle (1893) placed all of the then described species 
of Scopelocheirus (Callisoma Barthelemyi Costa, 1853; 
Scopelocheirus breviatus Bate, 1856; Scopelocheirus cre-
natus Bate, 1857; Anonyx Kröyeri Bruzelius 1859; Calli-
soma Branickii Wrzesniowski, 1874; and Tryphosa serra 
Meinert 1890) in the synonymy of Scopelocheirus hopei 
(as Callisoma hopei). Since then, S. crenatus and S. hopei 
have variously been treated as synonyms by some authors, 
e.g. Lincoln (1979), and as distinct species by others, e.g. 
Diviacco and Ruffo (1989). As these names have been re-
corded many times in the literature and appear common-
place in the north-east Atlantic and Mediterranean, the 
result is a confused synonymy and a distributional record 
that is beyond the scope of the present study to untangle. 
In the following catalogue we treat these names separate-
ly, and detail what is recorded in the literature without 
making any assumption on the validity of the taxon con-
cepts in most cases, which would require a much more 
detailed study of material.

Barnard and Karaman (1991) considered Bathycalli-
soma to be a junior synonym of Scopelocheirus, however 
our re-diagnosis of Scopelocheirus excludes Bathycalli-
soma from the Scopelocheirinae on the basis of its flap-
like molar. We consider it to be a valid genus, placed in 
the Paracallisominae.

Scopelocheirus crenatus Bate, 1857
Figures 8, 9

Scopelocheirus breviatus Bate, 1856: 58 (nomen nudum)
Scopelocheirus crenatus Bate, 1857: 138. — Stebbing 1906: 

62. — Stephensen 1923a: 96. — Stephensen 1923b: 16. 
— Stephensen 1932: 355. — Chevreux 1935: 41, pl. 7, 
fig. 3. — Stephensen 1935: 77. — Raitt 1937: 249. — 
Stephensen 1940: 12. — Stephensen 1942: 472 (table). 
— Jones 1948: 404, 421. — Enequist 1949: 387 (table). 
— Jones 1951: 138, 143 (appendix). — Gurjanova 
1951: 241 (key), 242 (fig. 107). — J.L. Barnard 1958: 
99 (list). — Thurston and Allen 1969: 367. — Laverack 
and Blackler 1974: 81. — Mattson 1981: 115 (table 1). 
— Palerud and Vader 1991: 43.

Callisoma crenata. — Bate 1862: 85, pl. 14, fig. 5. — 
Bate and Westwood 1863: 120, text fig. — Norman 
1869: 276. — Boeck 1871: 101. — Boeck 1872: 132, 
pl. 7, fig. 1. — M’Intosh 1874: 266. — Haddon 1886: 
636. — Chevreux 1888: 4. — Robertson 1888: 23. — 
Pocock 1889: 431. — G.O. Sars 1890: 53, pl. 19, fig. 1. 
— Meinert 1890: 151. — Walker 1892: 137. — Walker 
1895: 291. — Walker 1896: 45. — Scott 1898: 176. — 
Scott 1900: 180. — Nordgaard 1905: 183. — Nordgaard 
1911: 21. — Chumley 1918: [page unknown].



zse.pensoft.net

Kilgallen, N.M. & Lowry, J.K.: A review of  the Scopelocheiridae8

Figure 7. Paracallisomopsis beljaevi Gurjanova. Syntype, sex not known, 5.5 mm, AM P.35701, Barents Sea. Scales for gnatho-
pods, pereopods represent 0.2 mm; remainder represents 0.1 mm.
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? Tryphosa serra Meinert, 1890: 156, pl. 51, figs 30–38.
Callisoma crenatum. — Chevreux 1898: 476.
Callisoma hopei. — Della Valle 1893: 839 (in part).
Scopelocheirus crenata. — H.B. Moore 1937: 117.
Scopelocheiropsis crenatus. — Sanderson 1973: 38.

Type material. Syntypes, 26 specimens, NHM 
1952:5:7:13.

Type locality. Plymouth Sound, United Kingdom.

Depth range. Atlantic Ocean: 3.7–323 m (Laverack and 
Blackler 1974, Enequist 1949). Mediterranean Sea: 2500 
m (Chevreux 1935).

Distribution. In the literature, this species name has been 
widely recorded from the north-east Atlantic Ocean, with 
a single record from the Mediterranean Sea.

North Atlantic Ocean. Denmark: the Skagerrak and 
the Kattegat (Meinert 1890). France: South-west of Belle 
Île (Chevreux 1898). Iceland: South-west coast (Ste-
phensen 1923a). Ireland: Bantry Bay (Haddon 1886); 
off Fastnet Rock (Pocock 1889); off Galley Head (Walk-
er 1895). North Sea Area: north-west North Sea (Raitt 
1937). Norway: Søndfjord; Hardangerfjord; and Hauge-
sund (Boeck 1871, 1872); Alesund; Kristiansund (Boeck 
1872); Trondheimsfjord (G.O. Sars 1890, Oldevig 1959); 
Skjerstadfjorden; Herdafjord, Bergen (Nordgaard 1911); 
Lofotens (Stephensen 1932); the Skagerrak (Enequist 
1949); Raunefjorden (Mattson 1981). United Kingdom: 
Plymouth Sound (Bate 1862); Banff (Bate 1862); Mac-
duff (Bate 1862); Moray Firth (Bate and Westwood 

1863); Shetland Islands (Norman 1869); St. Andrews 
(from the stomach of a haddock) (M’Intosh 1874, Lav-
erack and Blackler 1974); Loch Fyne (Robertson 1888, 
Chumley 1918); Loch Goil (Robertson 1888, Chumley 
1918); off Garnock Beacon (Robertson 1888); Kilchattan 
Bay (Robertson 1888); Cumbrae (Robertson 1892); West 
of Bradda Head, Isle of Man (Walker 1895, 1896); Firth 
of Forth (Scott 1898); off Aberdeen (Scott 1900); Gare-
loch (Chumley 1918); Dunoon Basin (Chumley 1918); 
Skate Island (Chumley 1918); off Dartmouth, Devon 
(Chevreux 1935); Clyde (Sanderson 1973).

Mediterranean Sea. France: Off Corsica (Chevreux 
1935).

Ecology. A scavenger that has been collected in baited 
traps (Chevreux 1935) and from dead fish on fishermen’s 
lines (Sars 1890).

Discussion. We follow Stebbing (1906) and consider Try-
phosa serra Meinert, 1890 to be a possible junior subjec-
tive synonym of Scopelocheirus crenatus. The record of 
Chevreux (1935) from off Corsica is the only known re-
cord of this species from the Mediterranean and is an order 
of magnitude deeper than all the Atlantic records. It may be 
a misidentification of S. polymedus Bellan-Santini, 1984.

Scopelocheirus hopei (Costa, 1851)
Figure 10

Callisoma Hopei A. Costa, 1851: 5. — A. Costa 1857: 188. 
— Bate 1862: 86, pl. 14, fig. 6. — Heller 1866: 27, pl. 
3, figs 17, 18. Stossich 1880: 247. — Chevreux 1895: 
426. — Norman 1895: 480. — Norman 1900: 200. — 
Chevreux 1903: 84. — Della Valle 1893: 839, pl. 6, fig. 
11, pl. 26, figs 1–15 (in part).

? Callisoma Barthelemyi Costa, 1853a: 7.
? Anonyx Kröyeri Bruzelius, 1859: 45, pl. 2, fig. 7.
? Callisoma Kröyeri. — Bate 1862: 371. — Lilljeborg 

1865a: 33. — Lilljeborg 1865b: 23. — Boeck 1871: 102. 
— Boeck 1872: 134. — Metzger 1875: 284 (table). — 
G.O. Sars 1890: 54, pl. 19, fig. 2. — Norman 1900: 200.

? Callisoma Branickii Wrzesniowski, 1874: 15. — Wrzes-
niow ski 1879: 349.

? Callisoma kröyeri. — Walker 1898: 166.
Scopelocheirus hopei. — Stebbing 1906: 62 (key). — Cec-

chini 1928: 301. — Marine Biological Association of the 
UK 1931: 188. — Stephensen 1932: 355. — Stephensen 
1935: 76. — Williams 1938: 89. — Schellenberg 1942: 
111. — Stephensen 1942: 472 (table). — Enequist 
1949: 387, 400 (table). — Gurjanova 1951: 241, fig. 106 
(key). — Williams 1954: 77. — Bossanyi 1957: 357. 
— J.L. Barnard 1958: 99 (list). — Oldevig 1959: 16. 
— Krapp-Schickel 1974: 321 (list), 339. — Stroobants 
1976: 256, figs 6(S)–10(S), tables 1–4. — Ledoyer 1977: 
389. — Lincoln 1979: p. 50, fig. 16. — Mattson 1981: 
115 (table 1). — P.G. Moore 1984: 36. — Mateus and 
Mateus 1986: 130. — Dauvin 1988: 420. — Costello et 

Figure 8. Distribution of Scopelocheirus crenatus Bate, 1957, 
and its synonyms. Circles represent records of Scopelocheirus 
crenatus and its objective synonyms; triangle represents the 
subjective synonym Tryphosa sera Meinert, 1890. Type locali-
ties are indicated by the corresponding open symbol.
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Figure 9. Scopelocheirus crenatus Bate. Female, 8.0 mm; male, 7.8 mm; AM P.35895, Skipness Point, Clyde Sea area, Scotland. 
Scales for antennae, gnathopods, pereopods represent 0.5 mm; remainder represent 0.1 mm.
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al. 1989: 35 (in part, part S. crenatus). — Diviacco and 
Ruffo 1989: 542 (key), 544, fig. 372. — Kaartvedt 1989: 
191, table 5. — Buhl-Jensen and Fosså 1991: 248, table 
2. — Barnard and Karaman 1991: 528. — Nickell and 
Moore 1991: 368. — Palerud and Vader 1991: 43. — 
Albertelli et al. 1992: 142, 143, table 2. — Andres et al. 
1992: 185, table 1. — Britton and Morton 1993: 369. 
— Dauvin et al. 1994: 551, table 3. — Ishimaru 1994: 
59 (list). — Buhl-Mortensen 1996: 49, appendix 1. — 
Dauvin and Sorbe 1996: 443, 447, 449 (tables 3–5). — 
Krapp-Schickel and Zavodnik 1996: 459 (list). — Val-
let and Dauvin 1996: 481. — Cunha et al. 1997: 133, 
appendix 1. — Ramsay et al. 1997: 892, table 6, 894. 
— Bellan-Santini 1998: 874, table 3. — Bellan-Santi-
ni and Ruffo 1998: 900, table 7. — Cartes and Sorbe 
1999: 1138, table 1. — Miskov-Nodland et al. 1999: 
154, appendix. — Groenewold and Fonds 2000: 1398. 
— O’Reilly et al. 2001: 36. — Bergmann et al. 2002: 
190, figs 6a, 8, appendix 1. — Dauvin and Bellan-San-
tini 2002: 317, table 1. — Jones et al. 2003: 79, table 3, 
fig. 3. — Cartes et al. 2003: 748, table 1. — Kaim-Malka 
2003: 37, figs 3–13, tables 1–7. — Castro et al. 2005: 
442, table 3. — Horton 2006: 19, table 1. — Madurell et 
al. 2008: 338, table 1, 339, table 2. — Zakhama-Sraieb 
et al. 2009: 5, table 3. — Danovaro et al. 2010: 6. — 
Christodoulou et al. 2013: 12, table 2.

Scopelocheirus Hopei. — Chevreux 1911: 169. — Massy 
1912: 40, 41. — Monod 1923: 22. — Stephensen 1923b: 
15. — Chevreux and Fage 1925: 55, figs 39, 40. — 
Chevreux 1927: 61. — Stephensen 1929: 64. — Cecchini 
and Parenzan 1935: 165. — Chevreux 1935: 41. — Mac-
quart-Moulin 1984: 185.

Scopelocheiropsis hopei. — Sanderson 1973: 38.
Not Scopelocheirus hopei. — Nagata 1965: 148. — Sekigu-

chi and Yamaguchi 1983: 10, fig. 6. (Probably = Aroui 
onagawae).

Type material. Probably lost.

Type locality. Naples, Italy, Mediterranean Sea.

Depth range. Mediterranean Sea: 34–2500 m (Stroobants 
1976, Chevreux 1903). Atlantic Ocean: 12–2620 m (Ste-
phensen 1923b, Chevreux 1903). ?Pacific Ocean: 40–519 
m (Nagata 1965, Sekiguchi and Yamaguchi 1983).

Distribution. Widely recorded from the North Atlantic 
Ocean and Mediterranean Sea. Records from Japan are 
tentatively referred to Aroui onagawae (Sekiguchi & Ya-
maguchi, 1983).

North Atlantic Ocean. Denmark: near Horns Revs 
Lighthouse (Stephensen 1923b); the eastern Skagerrak 
(Stephensen 1923b); north of Skagen (Enequist 1949). 
France: Fosse de Capbretton (Norman 1900); Bay of 
Biscay (Chevreux 1903); off Roscoff (Dauvin 1988, Dau-
vin et al. 1994); Cap-Ferrat Canyon (Dauvin and Sorbe 
1996). Guinea-Bissau: (Mateus and Mateus 1986). Ire-
land: Off the Skelligs, Co. Kerry; Ballycotton, Co. Cork 

(Walker 1898) (as Callisoma kröyeri); off south-west 
Ireland (Norman 1900); Dundrum-Dublin coast (Massey 
1912); Galway Bay (McGrath 1981); Malahide; off Tus-
kar Rock; Hook Head; off Dunmore East; off Achill Head 
(Costello et al. 1989). Norway: Beian, Trondheimsfjord 
(G.O. Sars 1890) (as Callisoma Kröyeri); Raudeberg, 
Trondheimsfjord (Norman 1895); Finnmark (Bruzelius 
1859) (as Anonyx Kröyeri); off the Aas Fjord; Strind 
Fjord; Gulosen; near Byberget, Trondheim region (Ene-
quist 1949); Ålesund; north-west of Bergen; south-west 
of Haugesund; Skarnsyndet; Kjelvik (Oldevig 1959); 
Raunefjorden (Mattson 1981); Masfjorden (Kaartvedt 
1989); Norwegian Shelf area (Buhl-Mortensen 1996); the 
Skagerrak (Miskov-Nodland et al. 1999). Portugal: off 
Aveiro (Andres et al. 1992, Cunha et al. 1997); south of 
Olhão (Castro et al. 2005). Sweden: Bohuslän (Bruzelius 
1859) (as Anonyx Kröyeri); Gullmar Fjord, Bohuslän (En-
equist 1949, Oldevig 1959, Buhl-Jensen and Fosså 1991); 
west of Hållo (Enequist 1949); Löken, Gåsö Ränn; west of 
Nidingen (Oldevig 1959). United Kingdom: Firth of Forth 
(Metzger 1875) (as Callisoma Kröyeri); Banff; Firth of 
Clyde; Firth of Forth; Inverary; Northumberland coast; 
Polperro, Cornwall; Seaham, Co. Durham; Shetland Is-
lands; Sleat Sound (Norman 1900); Devon (Plymouth 
Marine Fauna 1931); off Dartmouth; east of the Orkney 
Islands (Chevreux 1935); Strangford Lough, Co. Down; 
off Donaghadee, Co. Down (Williams 1954); off Blyth, 
Northumberland (Bossanyi 1957); Clyde Area (Sanderson 
1973, Moore 1984, Bergmann et al. 2002); near Assynt 
(Sanderson 1973); Anglesey (Ramsay et al. 1997).

Figure 10. European distribution of Scopelocheirus hopei 
(Costa, 1851) (African distribution excluded). Circles represent 
records of Scopelocheirus hopei and its objective synonyms. 
Subjective synonyms are represented by the following symbols: 
() Anonyx Kröyeri Bruzelius, 1859; () Callisoma Branickii 
Wrzesniowski, 1874; () Callisoma Barthelemyi Costa, 1853. 
Type localities are indicated by the corresponding open symbol.
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Mediterranean Sea. Algeria: Annaba (Chevreux 1911). 
Croatia: Hvar (Heller 1866); Rovinj (Krapp-Schickel and 
Zavodnik 1996). France: ?Nice (Wrzesniowski 1874) (as 
Callisoma branickii); Calvi, Corsica (Chevreux 1903); 
Cap d’Ail (Monod 1923); Bonifacio, Corsica (Chevreux 
1927); Canyon de Planier (Ledoyer 1977, Kaim-Malka 
2003); south-east of Planier, north of Ratonneau; south 
of Île des Embiez (Ledoyer 1977); Banyuls-sur-Mer (Di-
viacco and Ruffo 1989); off Marseille (Ledoyer 1977, 
Kaim-Malka 2003). Greece: Cretan Sea; Rhodes Basin 
(Jones et al. 2003). Italy: Gulf of Naples (Costa 1851, 
1857, Della Valle 1893, Cecchini 1928, Cecchini and 
Parenzan 1935); Monte Cristo Island (Chevreux 1895); 
Cagliari (Stroobants 1976); Ancona; Venice (Diviacco 
and Ruffo 1989). Slovenia: Piran (Heller 1866). Spain: 
Catalan slope (Cartes and Sorbe 1999); Balearic Islands 
(Cartes et al. 2003; Madurell et al. 2008). Tunisia: Be-
tween La Galite and Cap Serrat (Chevreux 1911).

Ecology. A known scavenger, taken in baited traps 
(Chevreux 1895). Also reported as an associate of 
Clypeaster spp. (Wrzesniowski 1874) and Echinocardi-
um cordatum (Pennant, 1777) (Metzger 1875, Plymouth 
Marine Fauna 1931); taken from the back and between 
the legs of Maja squinado (Herbst, 1788) (Plymouth Ma-
rine Fauna 1931); taken from the cranial cavity and along 
the nerve tracts of Squalus acanthias Linnaeus, 1758 
(Williams 1938).

Discussion. Japanese records of S. hopei by Nagata 
(1965) and Sekiguchi and Yamaguchi (1983) are here 
considered to be inaccurate on the basis of their distri-
bution, and some morphological inconsistencies with the 
European form such as the shape of the urosomite 1 (dor-
sally rounded in the European S. hopei, dorsally truncated 
in the Japanese specimens) and the length of the uropod 
3 inner ramus (slightly shorter than and reaching at least 
to article 2 of outer ramus European specimens, much 
shorter than outer ramus in the Japanese specimens). It is 
possible that these records may actually represent Aroui 
onagawae. Unfortunately, the only illustration of Japa-
nese specimens (by Sekiguchi and Yamaguchi (1983)) 
does not show the setae on the outer plate of maxilla 2 
and as such precludes a generic placement in either Aroui 
or Scopelocheirus. However, all of the other illustrated 
characters correspond to the description and illustration 
of A. onagawae by Takekawa and Ishimaru (2000).

Scopelocheirus polymedus Bellan-Santini, 1985
Figure 11

Scopelocheirus polymedus Bellan-Santini, 1985a: 275, figs 1, 2. 
— Bellan-Santini 1985b: 334. — Diviacco and Ruffo 1989: 
542 (key), 544, figs 373, 374. — Bellan-Santini 1998: 874, 
table 3. — Bellan-Santini and Ruffo 1998: 900, table 7. — 
Bellan-Santini 1990: 277, 279. — Barnard and Karaman 

1991: 528. — Jones et al. 2003: 79, table 3, fig. 3. — Dano-
varo et al. 2010: 6. — Christodoulou et al. 2013: 12, table 2.

Type material. Holotype, female, 9 mm, MSNV 213.

Type locality. South-east of Mallorca, Mediterranean 
Sea (38°27’N, 04°08’E), 2447 m depth.

Depth range. 1511–2447 m (Jones et al. 2003, Bel-
lan-Santini 1985a).

Distribution. Mediterranean Sea. Western Basin, south-
east of Mallorca (Bellan-Santini 1985a). Algeria: north-
west of Oran (Bellan-Santini 1985a). Greece: Cretan Sea 
(Jones et al. 2003).

Ecology. Taken in baited traps (Jones et al. 2003).

Discussion. Many of the deeper records of S. hopei, par-
ticularly those from the Mediterranean may actually be 
misidentifications of S. polymedus, and should be re-ex-
amined to confirm their identity.

Subfamily Paracallisominae subfam. n.
http://zoobank.org/015E0211-83B5-4A15-BA80-11E5872DAF2F

Included genera. The Paracallisominae contains 7 gen-
era: Anisocallisoma Hendrycks & Conlan, 2003; Bathy-
callisoma Dahl, 1959; Eucallisoma J.L. Barnard, 1961; 
Austrocallisoma gen. n.; Paracallisoma Chevreux, 1903; 
Scopelocheiropsis Schellenberg, 1926; Tayabasa gen. n.

Diagnosis. Mandible a non-setose flap or occasionally 
absent (Scopelocheiropsis sublitoralis).

Figure 11. Distribution of Scopelocheirus polymedus Bellan-
Santini, 1984. Star indicates type locality.
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Anisocallisoma Hendrycks & Conlan, 2003

Anisocallisoma Hendrycks & Conlan, 2003: 2313.

Type species. Anisocallisoma armigera Hendrycks & 
Conlan, 2003, by monotypy.

Included species. Anisocallisoma includes one species: 
A. armigera Hendrycks & Conlan, 2003.

Diagnostic description. Mandible lacinia mobilis a 
long, slender robust seta. Maxilla 1 inner plate with 
apical pappose setae only; palp 1-articulate. Maxilla 2 
inner and outer plates subequal in width and in length. 
Maxilliped palp article 4 reduced. Gnathopod 1 coxa re-
duced, margins tapering distally; basis swollen; dactylus 
reduced, simple. Pereopods 3 and 4 carpus short, longer 
than wide. Pereopod 4 coxa with weakly-developed, sub-
acutely produced posteroventral lobe.

Discussion. Anisocallisoma can be distinguished from 
all other paracallisomines by the reduction in the number 
of setae of the maxilla 1 inner plate. It is most similar to 
Eucallisoma Barnard, 1961, and Tayabasa gen. n. They 
share the following characters: gnathopod 1 basis swollen, 
glandular; dactylus reduced, simple. It is also very sim-
ilar to the new genus Austrocallisoma, but it can be dis-
tinguished from all of these taxa in lacking the distal tuft 
of setae on the accessory flagellum, and in having a much 
more weakly-developed posteroventral lobe on the pereo-
pod 4 coxa, as well as the reduced setae on the maxilla 1.

Anisocallisoma armigera Hendrycks & Conlan, 2003
Figure 12

Anisocallisoma Hendrycks & Conlan, 2003: 2314.

Type material. Holotype, male, 5.5 mm, CMNC 2002-
0003. Allotype, female, 3.7 mm, CMNC 2002-0004. 
Paratypes: 1 male, 4.1 mm, CMNC 2002-0005; 1 male, 
5.7 mm, CMNC 2002-0006; 1 male, ZMUC CRU-3722.

Type locality. Station M, 220 km off Point Conception, 
California, United States (34°47.2’N, 123°03.0’W), 3450 m.

Depth range. 3450–4050 m (Hendrycks and Conlan 
2003).

Distribution. United States: off Point Conception, Cali-
fornia (Hendrycks and Conlan 2003).

Austrocallisoma gen. n.
http://zoobank.org/13BBD64A-FF5E-40EA-BE98-52946A289F28

Type species. Austrocallisoma jerryi sp. n., by original 
designation.

Included species. Austrocallisoma includes one species: 
Austrocallisoma jerryi sp. n.

Diagnostic description. Mandible lacinia mobilis a 
stemmed distally expanded, irregularly cusped blade. Max-
illa 1 inner plate with pappose setae lining inner margin; 
palp 1-articulate. Maxilla 2 inner plate broader than outer, 
inner and outer plates subequal in length. Maxilliped palp 
article 4 vestigial. Gnathopod 1 coxa reduced, slightly short-
er than coxa 2, margins slightly tapering distally; basis swol-
len, without glandular material; dactylus reduced, simple. 
Pereopod 3 carpus short to long, longer than wide. Pereopod 
4 with well-developed, subacute posteroventral lobe.

Etymology. The name is a combination of the prefix 
Austro- from the latin australis, meaning southern and 
referring to the southern hemisphere distribution of the 
type species, and the suffix -callisoma (gender neuter) re-
ferring to its placement within the Paracallisominae.

Discussion. Austrocallisoma gen. n. is a difficult taxon 
that has much in common with the monotypic genera 
Anisocallisoma, Eucallisoma and Tayabasa gen. n. Hav-
ing four monotypic genera that are highly derived yet 
clearly closely related is not ideal. However, to maintain 
consistency of diagnostic characters at a generic level we 
feel justified in establishing this new genus.

Austrocallisoma can be separated from both Eucal-
lisoma and Anisocallisoma by the strongly developed 
and subacute posteroventral lobe on the pereopod 4 coxa 
(well-developed and subquadrate in Eucallisoma, very 
weakly-developed and subacute in Anisocallisoma). It 
can be further distinguished from Anisocallisoma in hav-
ing plumose setae lining the inner margin of the inner 

Figure 12. Distribution of Anisocallisoma armigera Hendrycks 
& Conlan, 2003. Star indicates type locality.
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plate of maxilla 1, and having a distal tuft of setae on the 
accessory flagellum. It differs from Eucallisoma in hav-
ing a vestigial maxilliped palp article 4 (well-developed 
in Eucallisoma).

Austrocallisoma jerryi sp. n.
http://zoobank.org/D2E70936-572C-4DED-BAC7-C465C923AA69
Figures 13–16

Type material. Holotype, female, 32.0 mm, AM P.69087, 
east of Sydney, New South Wales, Australia (33°44.5–
08.9’S, 152°24.4–09.68’E), 0–1800 m over bottom depth 
2994–3828 m, Isaacs-Kidd midwater trawl, 27–28 April 
1989, coll. J.R. Paxton, HMAS Cook [JP 89-5]. Paratype, 
1 immature female with non-setose oostegites, 26.0 mm, 
AM P.70171, east of Sydney, New South Wales, Austra-
lia (33°52.5–53.92’S, 152°39.0–05.9’E), 0–1800 m over 
bottom depth 1700–4856 m, Isaacs-Kidd midwater trawl, 
27 April 1989, coll. J.R. Paxton, HMAS Cook [JP 89-3].

Diagnosis. Mandible lacinia mobilis a stemmed distally 
expanded, irregularly cusped blade. Maxilla 1 palp 1-ar-
ticulate. Maxilliped palp article 4 absent. Gnathopod 1 
coxa reduced, slightly shorter than coxa 2; basis swollen, 
without glandular material.

Description. Based on holotype female, 32.0 mm, AM 
P.69087.

Lateral cephalic lobe large, triangular, apically sub-
acute. Rostrum absent. Eyes apparently absent. Antenna 
1 short; accessory flagellum long, 2-articulate, forming 
cap partially covering callynophore; primary flagellum 
7-articulate, with strong 2-field callynophore; calceoli 
absent. Antenna 2 longer than antenna 1; peduncle with 
strong brush setae, article 1 greatly enlarged, covering ar-
ticle 2; flagellum 30-articulate, calceoli absent.

Labrum, epistome produced, rounded distally; upper 
lip slightly produced, straight. Mandible incisor with 
slightly convex margins; lacinia mobilis a stemmed, 
distally expanded, irregularly cusped blade; molar flap-
like; palp attached midway, article 2 slender. Maxilla 1 
inner plate with pappose setae lining inner margin; palp 
1-articulate. Maxilla 2 inner and outer plates subequal in 
length; outer plate without long distally barbed slender 
setae. Maxilliped outer plate small; palp large, 4-artic-
ulate; dactylus vestigial, represented by a short, narrow, 
curving robust seta.

Gnathopods 1–4 coxae without setal fringe along 
ventral margin. Gnathopod 1 coxa reduced, margins 
slightly tapering distally; basis broad; ischium long; 
carpus long, slightly longer than propodus; propodus 
margins tapering distally, anterodistal margin with row 
of long, slender setae, with 1 robust seta just above 
dactylus; dactylus small, simple, well developed, pos-
terior margin without setae, without cusps along poste-
rior margin. Gnathopod 2 minutely subchelate; propo-

dus long, palm transverse; dactylus reaching corner of 
palm. Pereopod 3 simple; propodus with posterodistal 
locking setae; dactylus short, slender. Pereopod 4 sim-
ple; coxa wider than deep, with subacutely produced 
posteroventral lobe; dactylus short, slender. Pereopod 5 
simple; coxa with posterior lobe slightly produced; ba-
sis much longer than broad, moderately expanded pos-
teriorly, posterior margin straight, posteroventral lobe 
moderately broadened, not extending beyond ischium; 
without row of long slender pappose setae medially; 
dactylus short, slender. Pereopod 6 basis moderately 
expanded with straight posterior margin, with rounded, 
moderately broadened posteroventral lobe, produced 
into merus; dactylus short, slender. Pereopod 7 basis 
rounded, expanded posteroproximally, posterior margin 
almost straight, smooth, forming a posteroventral lobe 
produced along merus, posteroventral margin rounded; 
dactylus short, slender.

Epimeron 3 posteroventral corner subquadrate. Uro-
somite 1 dorsally smooth. Uropod 1 peduncle 2.2 × rami 
length; rami subequal in length. Uropod inner ramus 
slightly shorter than outer ramus. Uropod 3 peduncle 
short; rami lanceolate, subequal in length, outer ramus 
(?) 2-articulate, with plumose setae. Telson longer than 
broad, length 2 × breadth, moderately cleft (to 59%).

Etymology. Named in honour of Jerry Barnard, in recogni-
tion of his enormous contribution to amphipod taxonomy.

Depth range. 0–1800 m over a bottom depth of 1700–
4856 m.

Distribution. Australia: east of Sydney, New South 
Wales.

Figure 13. Distribution of Austrocallisoma jerryi sp. n. Star 
indicates type locality.
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Figure 14. Austrocallisoma jerryi sp. n., holotype, female, 32.0 mm, AM P.69087, from east of Sydney, New South Wales, Australia.

Discussion. The tip of the outer ramus on uropod 3 on 
both sides is damaged in both specimens available for 
study. Judging from where the damage occurs we suspect 
that the ramus is 2-articlulate, however this is uncertain.

Bathycallisoma Dahl, 1959

Bathycallisoma Dahl, 1959: 220. — Gurjanova 1962: 433. 
— J.L. Barnard 1969: 305, key K, 328. — Ledoyer 1986: 
733 (in part, part Scopelocheiropsis).

Scopelocheirus. — Birstein and Vinogradov 1960: 178 (in 
part). — Gurjanova 1962: 319 (in part). — Barnard and 
Karaman 1991: 528 (in part).

Type species. Bathycallisoma pacifica Dahl, 1959 by 
monotypy (=S. schellenbergi Birstein & Vinogradov, 
1958).

Included species. Bathycallisoma includes one species: 
Bathycallisoma schellenbergi (Birstein & Vinogradov, 1958).

Diagnostic description. Mandible lacinia mobilis a long, 
slender robust seta. Maxilla 1 inner plate with pappose 
setae lining inner margin; palp 2-articulate. Maxilla 2 
inner plate broader than outer plate; inner plate slightly 
shorter than outer plate. Maxilliped palp article 4 well 
developed. Gnathopod 1 coxa large, margins strongly di-
verging distally proximally slender, strongly broadened 
distally; dactylus small, simple, highly modified with 
blunt apical tip. Pereopod 3 carpus short to compressed, 
about as long as wide. Pereopod 4 coxa with weakly-de-
veloped, subacutely produced posteroventral lobe.

Discussion. This monotypic taxon is very similar to Sco-
pelocheiropsis Schellenberg, 1926. The main diagnostic 
character is the form of the lacinia mobilis, which is a long, 
narrow robust seta in Bathycallisoma, compared with a 
stemmed and distally expanded ‘blade’ in Scopelocheirop-
sis. Aside from this, there is a large difference in body size of 
these animals, Bathycallisoma schellenbergi being an order 
of magnitude larger than any Scopelocheiropsis species.
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Figure 15. Austrocallisoma jerryi sp. n., holotype, female, 32.0 mm, AM P.69087, from east of Sydney, New South Wales, Australia. 
Scales represent 0.5 mm.
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Figure 16. Austrocallisoma jerryi sp. n., holotype, female, 32.0 mm, AM P.69087, from east of Sydney, New South Wales, Australia. 
Scales represent 0.5 mm.
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Bathycallisoma schellenbergi (Birstein & Vinogradov, 1958)
Figures 17, 18

? aff. Paracallisoma spec. Schellenberg, 1955: 185, fig. 1.
Scopelocheirus schellenbergi Birstein & Vinogradov, 

1958: 224, figs 3, 4. — Birstein and Vinogradov 
1960: 178. — Gurjanova 1962: 321, figs 104a, b. — 
Birstein and Vinogradov 1964: 161. — J.L. Barnard 
1964: 319. — Birstein and Vinogradov 1970: 402, 417  
(table 3). — ?Kamenskaya 1981: 42. — Barnard and 
Karaman 1991: 528. — ?Vinogradov and Vinogradov 
1993: 130. — Lörz and Held 2004: 11 (Appendix A). — 
Blankenship and Yayanos 2005: 892, fig. 2. — Blanken-
ship et al. 2006: 51, 53 (table 2), figs 2, 3. — De Broyer 
et al. 2007: 159. — Blankenship and Levin 2007: 1685, 
fig. 1, 1687 (table 1). — Jamieson et al. 2009: 1040. — 
Jamieson et al. 2011: 54, 55 (table 3), 58 (table 6). — 
Søreide and Jamieson 2013: 3, fig. 4.

Bathycallisoma pacifica Dahl, 1959: 222, figs 6–8. — 
Gurjanova 1962: 433. (Holotype, 1 female, about 
33 mm, somewhat mutilated, ZMUC CRU-7674; 
Kermadec Trench, South Pacific Ocean (32°10’S, 
177°14’W), brown clay with pumice, 6960–7000 m 
depth).

Bathycallisoma schellenbergi. — Wolff 1959: 255 (table 1). — 
Gurjanova 1962: 433. — Nagata 1963: 1. — Ortiz 1979: 19.

Type material. Syntypes, 3 specimens, 26, 27 and 42 mm, 
ZMM.

Type locality. North Pacific Ocean, Japan Trench 
(38°03’N, 143°57’E), 0–7000 m over bottom depth 
7200 m; Kuril-Kamchatka Trench (43°48’N, 149°55’E), 
0–8000 m over bottom depth 9180 m; and Kuril-Kam-
chatka Trench (44°08’N, 150°22’E), 0–6580 m over bot-
tom depth 8900 m.

Depth range. Approximately 5600–9104 m (current 
study, Blankenship et al. 2006).

These records represent the shallowest and deepest 
known certain depths in the literature for B. schellenber-
gi. Records of 0–8129 m over a bottom depth of 10437 
m (Birstein and Vinogradov 1960) are excluded as this 
equates only to length cabled out during mid-water 
trawls, thus the exact depth of capture is unknown.

Distribution. Indian Ocean: Java Trench (Birstein and Vi-
nogradov 1964). North Pacific Ocean: Kurile-Kamchatka 
Trench (Birstein and Vinogradov 1958, Birstein and Vino-
gradov 1970); Japan Trench (Birstein and Vinogradov 1958, 
Nagata 1963). South Pacific Ocean: Kermadec Trench 
(Dahl 1959, Blankenship et al. 2006); New Hebrides Trench 
(Birstein and Vinogradov 1960, current study); Tonga 
Trench (Birstein and Vinogradov 1960, Blankenship and 
Levin 2007, Jamieson et al. 2011). ?North Atlantic Ocean: 
Puerto Rico Trench (Schellenberg 1955). ?South Atlantic 
Ocean: Orkney Trench (Vinogradov and Vinogradov 1993).

Ecology. This species has been taken frequently in bait-
ed traps (Blankenship et al. 2006, Jamieson et al. 2011), 

Figure 17. Distribution of Bathycallisoma schellenbergi (Birstein & Vinogradov, 1958) and its synonyms. Circles represent Bathy-
callisoma schellenbergi and its objective synonyms. Subjective synonyms are represented by the following symbols: () Bathycal-
lisoma pacifica, () aff. Paracallisoma spec. Type localities are represented by the corresponding open symbol.
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and seems also to live a semi-pelagic lifestyle as it has 
been taken in mid-water trawls (e.g. Birstein and Vi-
nogradov 1958). It appears to be a lower abyssal and 
hadal endemic.

Discussion. Dahl (1959) described the genus 
Bathycallisoma for his new species B. pacifica from 
the Kermadec Trench, placing aff. Paracallisoma spec. 

Schellenberg 1955 from the Puerto Rico Trench in 
its synonymy. While Dahl’s publication was in press 
Birstein and Vinogradov (1958) published an account of 
the amphipods of the north-western Pacific, including a 
new species, Scopelocheirus schellenbergi, also with aff. 
Paracallisoma spec. Schellenberg 1955 in its synonymy. 
Dahl (1959) consequently included a footnote in his 
account, stating that Schellenberg’s specimen should be 

Figure 18. Bathycallisoma pacifica Dahl, 1959. Holotype female, 33 mm, ZMUC CRU-7674, Kermadec Trench. Scales for gnathopods, 
pereopods represent 1.0 mm; remainder represent 0.5 mm.
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Figure 19. Distribution of Eucallisoma glandulosa.

referred to Scopelocheirus schellenbergi, which in turn 
should be recombined as Bathycallisoma schellenbergi. 
He considered his Kermadec specimen to be a separate 
species from B. schellenbergi based on the shape of the 
first gnathopod and “some other minor characteristics”. 
We cannot observe these differences and so prefer to 
retain B. pacifica as a junior subjective synonym of B. 
schellenbergi, thereby agreeing with most subsequent 
authors.

Eucallisoma J.L. Barnard, 1961

Eucallisoma J.L. Barnard, 1961: 32. — J.L. Barnard 1969: 305, 
key K. — Barnard and Karaman 1991: 454 (key), 484, figs 
86C, 92P. — Lowry and Stoddart 1993: 67 (in part).

Type species. Eucallisoma glandulosa J.L. Barnard, 
1961, original designation.

Included species. Eucallisoma includes one species: E. 
glandulosa J.L. Barnard, 1961.

Diagnosis. Mandible lacinia mobilis a stemmed, dis-
tally expanded, irregularly cusped blade. Maxilla 1 in-
ner plate with pappose setae along inner margin; palp 
2-articulate. Maxilla 2 inner and outer plates subequal 
in length; inner plate broader than outer plate. Maxil-
liped palp article 4 well developed. Gnathopod 1 coxa 
large, margins subparallel; basis swollen, with glan-
dular material; dactylus reduced, simple. Pereopod 
3 carpus compressed to short, about as long as wide. 
Pereopod 4 with well-developed, subquadrate postero-
ventral lobe.

Discussion. The removal of E. barnardi Lowry & Stod-
dart, 1993 to Tayabasa gen. n. leaves Eucallisoma as a 
monotypic taxon. Future deep-sea samples will hopefully 
uncover associated taxa that will provide a clearer picture 
of the relationships between these animals.

Eucallisoma glandulosa J.L. Barnard, 1961
Figures 19, 20

Eucallisoma glandulosa J.L. Barnard, 1961: 33, fig. 3. — 
Barnard and Karaman 1991: 484–485. — Lowry and 
Stoddart 1993: 67, 72. — Hendrycks and Conlan 2003: 
232, fig. 7.

Type material. Holotype, ? male, 10 mm, ZMUC CRU-1720.

Type locality. Off Gabon, Africa (4°00’S, 8°25’E), 4020 m 
depth.

Depth range. 4020 m.

Distribution. Gabon: west of Nyanga Province.

Paracallisoma Chevreux, 1903

Paracallisoma Chevreux, 1903: 84. — Schellenberg 1926: 
257. — Chevreux 1935: 39. — Gurjanova 1962: 308. — 
J.L. Barnard 1969: 305, key K. — Barnard and Karaman 
1991: 454 (key), 510.

Scopelocheirus. — Barnard and Karaman 1991: 528 (in part).

Type species. Paracallisoma alberti Chevreux, 1903, 
original designation.

Included species. Paracallisoma includes seven species: 
P. abyssi Oldevig, 1959; P. alberti Chevreux, 1903; P. 
coecum (Holmes, 1908); P. platepistomum Andres, 1977; 
P. spinipoda Hendrycks & Conlan, 2003; P. woolgoolga 
sp. n.; P. zivianii sp. n.

Diagnostic description. Mandible lacinia mobilis a 
stemmed, distally expanded, smooth or minutely serrate 
blade. Maxilla 1 inner plate with pappose setae lining inner 
margin; palp 2-articulate. Maxilla 2 inner and outer plates 
subequal in width or inner plate slightly broader than outer 
plate, inner plate slightly shorter than or subequal in length 
to outer plate. Maxilliped palp article 4 well developed. 
Gnathopod 1 coxa large, margins subparallel or diverging 
distally; basis linear; dactylus small, simple, highly modi-
fied with apical tip. Pereopod 3 carpus short to long, lon-
ger than wide. Pereopod 4 coxa with strongly-developed, 
subacutely produced posteroventral lobe.

Discussion. In addition to the two new species described 
herein, Horton et al. (2013) record an additional five un-
described species of Paracallisoma from the North Atlan-
tic Ridge, and Duffy et al. (2012) record two undescribed 
species from submarine canyons of the Iberian Peninsula. 
These records indicate that there is still a large knowledge 
gap in the diversity of deep-sea scopelocheirids.
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Figure 20. Eucallisoma glandulosa J.L. Barnard. Holotype, ?male, 10 mm, ZMUC CRU-1720, off Gabon, east Atlantic Ocean. 
Scales for antennae, gnathopods, pereopods represent 0.5 mm; remainder represent 0.1 mm.
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Paracallisoma abyssi (Oldevig, 1959)
Figure 21

Scopelocheirus abyssi Oldevig, 1959: 16, figs 1–3. — Bar-
nard and Karaman 1991: 528. — Vinogradov et al. 
1996: 8. — Brandt 1997: 1540 (table 2).

Paracallisoma abyssi. — Horton 2006: 20, table 2. — 
Horton et al. 2013: 354.

Type material. Syntypes, (24 specimens, maximum 
length about 15 mm), Stockholm Museum.

Type locality. Swedish Deep (77°39’N, 1°17’E), 3200 
m, Biloculina ooze, -1.4 °C.

Depth range. 1525–3200 m (Brandt 1997, Oldevig 1959).

Distribution. North Atlantic Ocean. Greenland Sea (Ol-
devig 1959, Brandt 1997); Norwegian Sea (Vinogradov 
et al. 1996); Faroe-Shetland Channel (Horton 2006); 
Mid-Atlantic Ridge (Horton et al. 2013).

Ecology. A scavenger, taken in baited traps (Vinogradov 
et al. 1996, Horton 2006, Horton et al. 2013).

Discussion. This is a poorly described and little-sampled 
species that was originally described in the genus Sco-
pelocheirus. Horton (2006) removed it to Paracallisoma. 
Horton and Thurston (in prep.) have new material of this 
species and are in the process of re-describing it.

Paracallisoma alberti Chevreux, 1903
Figures 22, 23

Paracallisoma alberti Chevreux, 1903: 84, figs 2, 3. — 
Stebbing 1906: 719. — Chevreux 1935: 39, pl. 1, fig. 3, 
pl. 9, fig. 2, pl. 16, fig. 5. — Birstein and Vinogradov 
1955: 223, 279 (in part). — Schellenberg 1955: 191 (in 
part). — J.L. Barnard 1958: 97 (list). — Belloc 1960: 
4. — Lampitt et al. 1983: 76, table 1. — Desbruyères 
et al. 1985: 236, fig. 1, 237. — Thurston 1990: 266. — 
Barnard and Karaman 1991: 511. — Palerud and Vad-
er 1991: 41. — Lopes et al. 1993: 209, table 1. — Dau-
vin and Bellan-Santini 2002: 316 (table 1). — Horton 
2006: 20, table 2. — Horton Thurston and Duffy 2013: 
355, table 2.

Not Paracallisoma alberti. — Schellenberg 1926a: 258, fig. 
11. — Birstein and Vinogradov 1962: 34. — Lowry and 
Bullock 1976: 102. — De Broyer and Jaždžewski 1993: 
73. (= Paracallisoma sp. De Broyer et al. 2007).

Not Paracallisoma alberti. — Birstein and Vinogradov 
1958: 228. — Birstein and Vinogradov 1960: 176, fig. 5, 
233, fig. 33. — Gurjanova 1962: 309, fig. 102. — Nagata 
1963: 1. — Birstein and Vinogradov 1970: table 1, table 
3. — Hatch 1983: 194, 195, table 3. — Nysewander 1983: 
328, table 7. — Hatch 2013: 275. (= P. coecum).

Not Paracallisoma alberti. — Birstein and Vinogradov 
1964: 161. (= Paracallisoma sp.)

Not Paracallisoma aff. alberti Treude et al., 2002: 1284, ta-
ble 2. (= Paracallisoma sp.)

Type material. Syntypes: 1 female, 13 mm (stn 532); 3 
females (stn 730); 5 males and 9 females (stn 792).

Type locality. Azores region (37°52’N, 24°42.75’W), 
trap, muddy bottom with Globigerina, 2178 m [Prin-

Figure 21. Distribution of Paracallisoma abyssi (Oldevig, 
1959). Star indicates type locality.

Figure 22. Distribution of Paracallisoma alberti Chevreux, 
1903. Star indicates type locality.
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Figure 23. Paracallisoma alberti Chevreux, 1903. Syntype female, MOM, near Madeira, North Atlantic Ocean. Whole animal 
after Chevreux 1903; A2, MX2, P5 after Chevreux 1935. Scales for MD, MX1, U3, T represent 0.2 m; remainder represent 0.5 mm.

cesse-Alice stn 532]; Azores region (37°58’N, 
26°13.25’W), trap, muddy sand, 2660 m [Princesse-Al-
ice stn 730]; Madeira region (32°32.16’N, 17°04.42’W), 
trap, bottom of blackish grey mud and fine grained sand, 
2480 m [Princesse-Alice stn 792]. The co-ordinates giv-
en here are based on those reported in Chevreux (1935) 

rather than in the original publication (Chevreux 1903), 
which used the Paris rather than the Greenwich meridian 
for calculating longitude.

Depth range. 1396–4780 m (Horton 2006, Chevreux 
1935).
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Distribution. North Atlantic Ocean. Porcupine Seabight 
(Lampitt et al. 1983); Mid Atlantic Ridge (Horton et al. 
2013); Faroe-Shetland Channel (Horton 2006). Portugal. 
Azores and Madeira region (Chevreux 1903). France. 
Bay of Biscay (Chevreux 1935, Desbruyères et al. 1985).

Ecology. A scavenger, frequently taken in baited traps 
(Chevreux 1903, 1935, Horton 2006, Horton et al. 2013).

Discussion. The distribution of Paracallisoma alberti 
given here (Fig. 22) is much more limited than what 
has been reported in the literature. This follows Thur-
ston (1990), who concluded that P. alberti is restricted 
to the north-east Atlantic, as material recorded in the 
literature as P. alberti from the Pacific Ocean was con-
firmed as or presumed to belong to P. coecum (Holmes, 
1908). The identity of material from the Indian Ocean 
and Arabian Sea (Birstein and Vinogradov 1964, 
Treude et al. 2002) is unknown, but it is unlikely to be 
P. alberti. Material from the Southern Ocean appears 
to be closely related to P. platepistomum Andres, 1977 
(Thurston 1990).

Paracallisoma coecum (Holmes, 1908)
Figure 24

Scopelocheirus coecus Holmes, 1908: 500, figs 10–12. — 
Shoemaker 1945: 186 (in part, part ?P. platepistomum). 
— J.L Barnard 1954: 54, figs 4, 5. — Gurjanova 1951: 
241 (key).

Paracallisoma coecum. — Hurley 1963: 61, fig. 18. — 
Barnard and Karaman 1991: 511. — Thurston 2001: 
685 (table 2).

Paracallisoma coecus. — J.L. Barnard 1958: 97 (list). — 
J.L. Barnard 1964: 319, fig. 3. — Brusca 1967: 384, 385, 
table 4. — Childress and Nygaard 1974: 228, table 1. 
— Childress 1975: 788 (table 1a). — Quetin et al. 1980: 
table 1. — Smith and Baldwin 1982: 292 (table 3). — 
Austin 1985: 601. — Vermeer and Devito 1988: 65, 67, 
table 2. — Ikeda 2013: 342 (table 1).

Paracallisoma alberti. — Birstein and Vinogradov 1955: 
223, 279 (in part). — Birstein and Vinogradov 1958: 
228. — Birstein and Vinogradov 1960: 176, fig. 5, 233, 
fig. 33. — Gurjanova 1962: 309, fig. 102. — Nagata 1963: 
1. — Birstein and Vinogradov 1970: table 1, table 3. — 
Hatch 1983: 194, 195, table 3. — Nysewander 1983: 328, 
table 7. — Hatch 2013: 275.

Type material. Holotype, female, 20 mm, USNM 38538.

Type locality. Off San Clemente Island, California, United 
States, 1196–1287 m depth.

Depth range. 549–4023 m (Shoemaker 1945, Barnard 
1964). Some depth records (e.g. 0–9000 m, Birstein and 
Vinogradov (1958)) are excluded from this range as 
exact depth of capture is unknown due to the sampling 
technique.

Distribution. Pacific Ocean: off San Clemente Island, Cal-
ifornia, United States (Holmes 1908); Pacific City, Oregon, 
United States (from the stomach of a duck) (Shoemaker 
1945); San Nicolas Basin and off Santa Barbara Island, 
California, United States (Barnard 1954); outer Santa Bar-
bara Passage, California, United States (Hurley 1963); off 
Kamchatka, Russia (Shoemaker 1945, Gurjanova 1962); 
Gulf of Alaska (Barnard 1964); Kuril-Kamchatka Trench 
(Birstein and Vinogradov 1958); near the Tenji Seamount, 
south-south-west of the Aleutian Trench (Birstein and Vi-
nogradov 1958); near the Makarov Seamount (Birstein and 
Vinogradov 1960); Japan Trench (Nagata 1963).

Discussion. Schellenberg (1926) first considered Para-
callisoma coecum to be a junior subjective synonym of 
P. alberti, a move that was accepted by many subsequent 
authors. However, Barnard (1964), and many more recent 
works (e.g. Thurston 1990, Barnard and Karaman 1991, 
Thurston et al. 2001) have again treated P. coecum as a 
valid species, a decision with which we agree. Paracal-
lisoma coecum can be differentiated from P. alberti by 
following characters: gnathopod 1 coxa much longer than 
wide, margins slightly tapering distally (coxa slightly lon-
ger than wide, margins subparallel in P. alberti); gnatho-
pod 1 propodus margins tapering distally (gnathopod 1 
propodus margins subparallel in P. alberti); gnathopod 2 
propodus subovate, palm transverse to slightly acute, dac-
tylus fitting palm (gnathopod 2 propodus diverging distal-
ly, palm acute, dactylus shorter than palm in P. alberti).

Due to its taxonomic history, many records of P. coecum 
have erroneously been attributed to P. alberti. Pacific 
Ocean material reported as P. alberti has now been con-
firmed as or is presumed to be P. coecum (Thurston 1990). 
According to Thurston (1990), the record of Shoemaker 
(1945) of P. coecum (as Scopelocheirus coecus) from Ber-
muda is referable to P. platepistomum Andres, 1977. Indi-
an Ocean material recorded as P. alberti is unconfirmed.

Paracallisoma platepistomum Andres, 1977
Figure 25

Paracallisoma platepistomum Andres, 1977: 61, figs 3, 4. 
— Andres and Lott 1977: 62. — Barnard and Karaman 
1991: 511.

Scopelocheirus coecus. — Shoemaker 1945: 186 (in part, 
part Paracallisoma coecum).

Type material. Holotype, female, 28 mm, ZMH K 
30455.

Type locality. Iberian deep-sea, Meteor Station 3/24 
(42°26.8–40.9’N, 14°49.0–49.2’W), 5325 m depth

Depth range. 1463(?)–5325 m (Shoemaker 1945, Andres 
1977).

Distribution. North Atlantic Ocean: Iberian Basin 
(Andres 1977); off Bermuda (Shoemaker 1945).
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Figure 24. Distribution of Paracallisoma coecum (Holmes, 1908). Circles () represent records of Paracallisoma coecum; squares 
() represent misidentifications of P. alberti that may represent P. coecum or another species. Star indicates type locality.

Figure 25. Distribution of Paracallisoma platepistomum An-
dres, 1977. Star indicates type locality, question mark indicates 
possible misidentification of Scopelocheirus coecus by Shoe-
maker (1945).

Paracallisoma spinipoda Hendrycks & Conlan, 2003
Figure 26

Paracallisoma spinipoda Hendrycks & Conlan, 2003: 
2322, figs 8, 9.

Type material. Holotype, male, 10 mm, CMNC 2002-
0029. Paratype: juvenile, 5.0 mm, CMNC 2002-0030.

Type locality. North-east Pacific off Point Conception, 
California, United States (34°47.94’N, 123°03.80’W), 
3450 m depth.

Depth range. 3450–4000 m

Distribution. United States: North-east Pacific off Point 
Conception, California (Hendrycks and Conlan 2003).

Paracallisoma woolgoolga sp. n.
http://zoobank.org/B429CB96-1624-4FF2-AB89-239C9FE45719
Figures 27–30

Type material. Holotype, female, 10.0 mm, AM P.69088, 
north-east of Coffs Harbour, New South Wales, Australia 
(30°10.88’S, 153°32.22’E), 1000 m, baited trap, 12–13 
August 1993, coll. P.B. Berents, R.T. Springthorpe & W. 
Vader, MV Cheryl Lee [NSW-877]. Paratypes: 1 male, 
7.5 mm, AM P.69089; many specimens, 7.0–9.3 mm, 
AM P.69090, with same collection details as holotype.

Other Australian material examined. New South 
Wales: 564 specimens, AM P.48095, [NSW-862]; 175 
specimens, AM P.48121, [NSW-863], north-east of Coffs 

Harbour (30°10.93’S, 153°32.26’E), 963 m, baited trap, 
11–12 August 1994, coll. P.B. Berents, R.T. Springthorpe 
& W. Vader, MV Cheryl Lee. 6 specimens, AM P.50024, 
north-east of Coffs Harbour (30°10.93’S, 153°32.26’E), 
1000 m, baited trap, 8–9 September 1994, coll. J.K. 
Lowry & K. Dempsey, MV Carrie Ann [NSW-999]. 26 
specimens, AM P.50067, [NSW-1021]; 2 specimens, 
AM P.50082, [NSW-1022], north-east of Coffs Harbour 
(30°10.93’S, 153°32.26’E), 1000 m, baited trap, 9–10 
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September 1994, coll. J.K. Lowry & K. Dempsey, MV 
Carrie Ann. 1 specimen, AM P.51126, north-east of Coffs 
Harbour (30°14.83’S, 153°27.55’E), 200 m, baited trap, 
11–12 August 1993, coll. P.B. Berents, R.T. Springthor-
pe & W. Vader, MV Cheryl Lee [NSW-869]. 480 spec-
imens, AM P.49808; 237 specimens, AM P.49827; 17 
specimens, AM P.52658, north-east of Coffs Harbour 
(30°10.88’S, 153°32.22’E), 1000 m, baited trap, 12–13 
August 1993, coll. P.B. Berents, R.T. Springthorpe & W. 
Vader, MV Cheryl Lee [NSW-876].

Queensland: 3 specimens, AM P.47887, due east of 
Mooloolaba (26°36.23’S, 153°50.23’E), 1006 m, baited 
trap, 2–3 August 1994, coll. J.K. Lowry & K. Dempsey, 
MV Capricorn I [QLD-1140].

Tasmania: 20 specimens, AM P.73706, Main Pe-
dra Hill, 76.8km south-south-east of South East Cape 
(44°15.6’S, 147°07.8’E), 1312 m, baited trap, 21–24 
January 1997, coll. CSIRO party, FRV Southern Sur-
veyor [SS01/97/08]. Many specimens, AM P.73707, 
Hill U, 82.8 km south-south-east of South East Cape 

Figure 26. Distribution of Paracallisoma spinipoda Hendrycks 
& Conlan, 2003. Star indicates type locality.

Figure 27. Distribution of Paracallisoma woolgoolga sp. n. 
Star indicates type locality.

Figure 28. Paracallisoma woolgoolga sp. n. Holotype female, 10.0 mm, AM P.69088, from north-east of Coffs Harbour, New South 
Wales, Australia.
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Figure 29. Paracallisoma woolgoolga sp. n. Holotype female, 10.0 mm, AM P.69088; paratype male, 7.5 mm, AM P.69089, from 
north-east of Coffs Harbour, New South Wales, Australia. Scales represent 0.2 mm.
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Figure 30. Paracallisoma woolgoolga sp. n. Holotype female, 10.0 mm, AM P.69088, from north-east of Coffs Harbour, New South 
Wales, Australia. Scales represent 0.2 mm.
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(44°19.2’S, 147°07.2’E), 1083–1448 m, baited trap, 
27–28 January 1997, coll. CSIRO party, FRV Southern 
Surveyor [SS01/97/41]. 132 specimens, AM P.73708, 
Hill D1, south-south-east of South East Cape (44°23.4’S, 
147°16.2’E), 1942 m, baited trap, 31 January 1997, coll. 
CSIRO party, FRV Southern Surveyor [SS01/97/65].

Diagnosis. Gnathopod 1 coxa margins subparallel. 
Gnathopod 2 propodus palm transverse, with straight, 
minutely serrate margin; dactylus reaching corner 
of palm. Pereopod 5 basis as long as broad, broadly 
expanded posteriorly, slightly excavate posterodistally. 
Epimeron 3 posteroventral corner narrowly rounded. 
Telson moderately cleft.

Description. Based on holotype female, 10.0 mm, AM 
P.69088.

Lateral cephalic lobe large, triangular, apically sub-
acute. Rostrum absent. Eyes apparently absent. Antenna 
1 short; accessory flagellum long, 3-articulate, forming 
cap covering callynophore; primary flagellum 6-artic-
ulate, with strong 2-field callynophore; calceoli absent. 
Antenna 2 longer than antenna 1; peduncle without brush 
setae, article 1 greatly enlarged, not covering article 2; 
flagellum 26-articulate, calceoli absent.

Labrum, epistome slightly produced, rounded; upper 
lip slightly produced, straight. Mandible incisor with 
slightly convex margins; lacinia mobilis a stemmed, 
distally expanded, smooth blade; molar flap-like; palp 
attached midway, article 2 slender. Maxilla 1 palp 2-artic-
ulate. Maxilla 2 inner plate shorter than outer plate; outer 
plate without long, distally barbed slender setae. Maxil-
liped outer plate small; palp large, 4-articulate.

Gnathopods 1–4 coxae without setal fringe along ven-
tral margin. Gnathopod 1 coxa large, about as long as 
coxa 2, margins subparallel; basis slender; ischium long, 
length 2.1 × width; carpus long, length × 2.9 width, sub-
equal in length to propodus; propodus margins slightly 
tapering distally; anterodistal margin with row of long, 
slender setae, without robust setae just above dactylus; 
dactylus small, simple, well developed, posterior margin 
without setae, with one cusp along posterior margin. Gna-
thopod 2 minutely subchelate; carpus long, length 3.7 × 
width; propodus short, length 1.7 × width, palm trans-
verse, with straight, minutely serrate margin; dactylus 
reaching corner of palm. Pereopod 3 weakly prehensile; 
propodus without posterodistal locking setae; dactylus 
short, slender. Pereopod 4 weakly prehensile; coxa wider 
than deep, with subacutely produced posteroventral lobe; 
propodus without posterodistal locking setae; dactylus 
short, slender. Pereopod 5 weakly prehensile; coxa equi-
lobate; basis as long as broad, broadly expanded poste-
riorly, slightly excavate posterodistally, without row of 
long pappose setae medially; dactylus short, slender. 
Pereopod 6 weakly prehensile; basis expanded postero-
proximally, posterior margin tapering distally, with very 
weakly excavate posterodistal margin; dactylus short, 
slender. Pereopod 7 weakly prehensile; basis expanded 

posteriorly, slightly rounded proximally, minutely cren-
ate, posteroventral corner excavate; propodus without an-
terodistal locking setae; dactylus short, slender.

Epimeron 1 anteroventral corner narrowly rounded. 
Epimeron 3 posteroventral corner produced, narrow-
ly rounded. Urosomite 1 with anterodorsal notch and 
rounded boss. Uropod 1 peduncle 1.5 × rami length; rami 
subequal in length. Uropod 2 rami inner ramus slightly 
shorter than outer ramus. Uropod 3 peduncle short; rami 
lanceolate, subequal in length, outer ramus 2-articulate, 
with plumose setae. Telson longer than broad, length 2.3 
× breadth, moderately cleft (to 64%).

Sexually dimorphic characters. Based on paratype 
male, 7.5 mm, AM P.69089. Antenna 1 flagellum 
7-articulate, with strong 2-field callynophore (stronger 
than in female); calceoli present. Antenna 2 flagellum 
35-articulate, calceoli present.

Etymology. Named for Woolgoolga, a town west of the 
type locality on the coast of New South Wales; used as a 
noun in apposition.

Distribution. Australia: east of Mooloolaba, Queensland, 
to south of Tasmania.

Ecology. A scavenger taken in baited traps.

Discussion. Paracallisoma woolgoolga sp. n. is 
morphologically very close to P. spinipoda. It can be 
distinguished from that species by the gnathopod 2 
palm (slightly concave in P. spinipoda, straight in P. 
woollgoolga); the shape of the pereopod 5 basis (evenly 
rounded in P. spinipoda, with a slight excavation along the 
posteroventral margin in P. woolgoolga); and the shape of 
the epimeron 2 posteroventral corner (producing a small 
spine in P. spinipoda, subquadrate in P. woolgoolga). 
In addition the pereopod 6 basis is much less distinctly 
excavate posteriorly in P. woolgoolga compared with that 
of P. spinipoda.

Paracallisoma zivianii sp. n.
http://zoobank.org/2DA4860F-478E-4597-B2D6-9E68702B634A
Figures 31–34

Type material. Holotype, male, 12.0 mm, AM P.69091, 
east of Flynn Reef, Queensland, Australia (16°37.82’S, 
146°23.08’E), 1000 m, baited trap, 7–8 June 1993, 
coll. J.K. Lowry, P. Freewater & W. Vader, RV Sun-
bird [QLD-950/SEAS]. Paratype, 1 specimen, 0.8 mm, 
AM P.69092, east of Flynn Reef, Queensland, Australia 
(16°37.82’S, 146°23.08’E), 1000 m, baited trap, 6–7 June 
1993, coll. J.K. Lowry, P. Freewater & W. Vader, RV 
Sunbird [QLD-931/SEAS].

Other Australian material examined. New South 
Wales: 3 specimens, AM P.48103, [NSW-862]; 4 spec-
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Figure 32. Paracallisoma zivianii sp. n. Holotype male, 12.0 mm, AM P.69091, from east of Flynn Reef, Queensland, Australia.

imens, AM P.48127, [NSW-863] north-east of Coffs 
Harbour (30°10.93’S, 153°32.26’E), 963 m, baited trap, 
11–12 August 1993, coll. P.B. Berents, R.T. Springthorpe 
& W. Vader, MV Cheryl Lee. 1 specimen, AM P.49817, 
[NSW-876]; 4 specimens, AM P.49831, north-east of 
Coffs Harbour (30°10.89’S, 153°32.22’E), 1000 m, 
baited trap, 12–13 August 1993, coll. P.B. Berents, R.T. 
Springthorpe & W. Vader, MV Cheryl Lee [NSW-877].

Queensland: 6 specimens, AM P.50236, [QLD-931/
SEAS]; 3 specimens, AM P.50245, [QLD-932/SEAS] 
east of Flynn Reef (16°37.82’S, 146°23.08’E), 1000 m, 
baited trap, 6–7 June 1993, coll. J.K. Lowry, P. Freewater 
& W. Vader, RV Sunbird.

Diagnosis. Gnathopod 1 coxa margins subparallel. Gna-
thopod 2 propodus palm transverse, with slightly con-
cave, minutely serrate margin; dactylus reaching corner 
of palm. Pereopod 5 basis much longer than broad; basis 
slightly to moderately expanded posteriorly, posterior 
margin straight. Epimeron 3 posteroventral corner pro-
duced into a weak spine. Telson deeply cleft.Figure 31. Distribution of Paracallisoma zivianii sp. n. Star 

indicates type locality.
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Figure 33. Paracallisoma zivianii sp. n. Holotype male, 12.0 mm, AM P.69091, from east of Flynn Reef, Queensland, Australia. 
Scales represent 0.2 mm.
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Figure 34. Paracallisoma zivianii sp. n. Holotype male, 12.0 mm, AM P.69091, from east of Flynn Reef, Queensland, Australia. 
Scales represent 0.2 mm.
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Description. Based on holotype, male, 12.0 mm, AM 
P.69091.

Lateral cephalic lobe large, down-turned, narrowly 
rounded apically. Rostrum absent. Eyes apparently ab-
sent. Antenna 1 short; accessory flagellum long, 3-artic-
ulate, forming cap covering callynophore; primary flagel-
lum 7-articulate, with strong 2-field callynophore; calceoli 
present. Antenna 2 longer than antenna 1; peduncle with 
weak brush setae, article 1 greatly enlarged, not covering 
article 2; flagellum 19-articulate, calceoli present.

Labrum, epistome slightly produced, rounded; upper lip 
slightly produced, straight. Mandible incisor with slight-
ly convex margins; lacinia mobilis a stemmed, distally 
expanded, irregularly cusped blade; molar flap-like; palp 
attached midway, article 2 slender. Maxilla 1 palp 2-articu-
late. Maxilla 2 inner plate slightly shorter than outer plate; 
outer plate without long, distally barbed slender setae. 
Maxilliped outer plate small; palp large, 4-articulate.

Gnathopods 1–4 coxae without setal fringe along 
ventral margin. Gnathopod 1 coxa large, about as long 
as coxa 2, margins subparallel; basis slender; ischi-
um long, length 2.2 × width; carpus long, length × 2.0 
width, shorter than propodus; propodus margins slight-
ly tapering distally; anterodistal margin with row of 
long, slender setae, without robust setae just above dac-
tylus; dactylus small, simple, well developed, posterior 
margin without setae, with two cusps along posterior 
margin. Gnathopod 2 minutely subchelate; carpus long, 
length 3.4 × width; propodus long, length 2.5 × width, 
palm transverse, with slightly concave, minutely ser-
rate margin; dactylus reaching corner of palm. Pereo-
pod 3 weakly prehensile; propodus without postero-
distal locking setae; dactylus short, slender. Pereopod 
4 weakly prehensile; coxa wider than deep, with sub-
acutely produced posteroventral lobe; propodus with-
out posterodistal locking setae; dactylus short, slender. 
Pereopod 5 simple; coxa equilobate; basis much lon-
ger than broad; basis slightly to moderately expanded 
posteriorly, posterior margin straight, posteroventral 
lobe moderately broadened, extending beyond ischium, 
without row of long pappose setae medially; dacty-
lus short, slender. Pereopod 6 simple; basis expanded 
posteroproximally, posterior margin tapering distally, 
with excavate posteroproximal margin, with rounded, 
moderately broadened posteroventral lobe, produced 
into merus; dactylus short, slender. Pereopod 7 simple; 
basis expanded posteriorly, slightly rounded proximal-
ly, minutely crenate, posteroventral corner excavate; 
propodus without anterodistal locking setae; dactylus 
short, slender.

Epimeron 1 anteroventral corner rounded. Epimeron 
3 posteroventral corner produced into a weak spine. Uro-
somite 1 with dorsally smooth. Uropod 1 peduncle 1.2 
× rami length; rami subequal in length. Uropod 2 rami 
inner ramus slightly shorter than outer ramus. Uropod 3 
peduncle short; rami lanceolate, subequal in length, out-
er ramus 2-articulate, with plumose setae. Telson longer 
than broad, length 1.5 × breadth, deeply cleft (to 75%).

Etymology. The species is named for Bert Ziviani, skip-
per of the RV Sunbird.

Distribution. Australia: east of Flynn Reef, Queensland, 
to north-east of Coffs Harbour, New South Wales.

Ecology. A scavenger, taken in baited traps.

Discussion. With its strongly developed pereopod 4 pos-
teroventral lobe and relatively narrow and posterodistally 
lobate pereopod 5 basis, this species is most similar to 
P. alberti, P. platepistomum, and P. coecum. It can be 
differentiated from the latter two species by the shape 
of the gnathopod 1 coxa, which is short with subparal-
lel margins (longer than broad and tapering distally in 
P. platepistomum and P. coecum) and the shape of the 
pereopod 7 basis (more distinctly excavate posteriorly in 
P. zivianii sp. n.). It differs from P. alberti in the shape of 
the gnathopod 2 palm, which is transverse, and the dac-
tylus, which fits the palm (palm acute, dactylus distinctly 
shorter than the palm in P. alberti).

Scopelocheiropsis Schellenberg, 1926
Scopelocheiropsis Schellenberg, 1926a: 260. — Schellen-

berg 1942: 110. — J.L. Barnard 1969: 305, key K, 361. 
— Barnard and Karaman 1991: 527, 434 (key I).

Bathycallisoma. — Ledoyer 1986: 733 (in part, part Bathy-
callisoma).

Type species. Scopelocheiropsis abyssalis Schellenberg, 
1926, monotypy.

Included species. Scopelocheiropsis includes three spe-
cies: S. abyssalis Schellenberg, 1926; S. armata (Ledoy-
er, 1986), comb. n.; S. sublittoralis Vinogradov, 2004.

Diagnostic description. Mandible lacinia mobilis a 
stemmed, distally expanded, smooth blade. Maxilla 1 
inner plate with pappose setae lining inner margin; palp 
2-articulate. Maxilla 2 inner and outer plates subequal in 
width, inner plate slightly shorter than outer. Maxilliped 
palp article 4 reduced or well developed. Gnathopod 1 
coxa large, margins diverging distally; basis slender, lin-
ear; dactylus small, simple, highly modified with apical 
tip. Pereopod 3 carpus compressed, wider than long. 
Pereopod 4 coxa with weakly-developed, subacutely pro-
duced posteroventral lobe.

Discussion. Scopelocheiropsis has some variable charac-
ters, most importantly the absence of a molar in S. sublito-
ralis (present in the both S. abyssalis and S. armata), and 
the blunt, reduced maxilliped palp article 4 in S. abyssalis 
(well-developed in the other two species). Nevertheless, 
the distinctively compressed carpus of pereopods 3 and 
4, as well as the stemmed and distally expanded lacinia 
mobilis are strong diagnostic characters which separate 
these taxa from other groups.
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Scopelocheiropsis abyssalis Schellenberg, 1926
Figures 35, 36

Scopelocheiropsis abyssalis Schellenberg, 1926a: 260, fig. 
12. — Schellenberg 1926b: 216, fig. 26b. — J.L. Barnard 
1958: 99 (list). — Birstein and Vinogradov 1962: 34, fig. 
1. — Birstein and Vinogradov 1964: 162. — Birstein 
and Vinogradov 1970: 402 (table 1), 417 (table 3). — 
Lowry and Bullock 1976: 105. — Vader 1983: 140 (table 
1). — Barnard and Karaman 1991: 527. — Palerud and 
Vader 1991: 42. — De Broyer and Jaždžewski 1993: 74. 
— Thurston 2001: table 2. — Hendrycks and Conlan 
2003: 2327, fig. 10. — De Broyer et al. 2007: 159.

Type material. Syntypes, 2 females, 5 mm, ZMB 20319.

Type locality. North Atlantic (17°28’N, 29°42’W), 3000 m.

Depth range. 0–4000 m (Schellenberg 1926a, Hendry-
cks and Conlan 2003).

Distribution. Atlantic Ocean: approximately 650 kms 
west-north-west of the Cape Verde Islands (Schellenberg 
1926a); west of South Africa (Schellenberg 1926b).

Indian Ocean: approximately 1100 kms west-north-west 
of Cocos (Keeling) Islands (Birstein and Vinogradov 1964).

Pacific Ocean: Kurile-Kamchatka region (Birstein 
and Vinogradov 1970); United States, west of California 
(Hendrycks and Conlan 2003).

Southern Ocean: Antarctica, approximately 600 kms 
north of the Oates Coast (Birstein and Vinogradov 1962).

Discussion. Scopelocheiropsis abyssalis was originally 
described and illustrated as lacking a mandibular molar. 
Hendrycks and Conlan (2003) described new material 
and indicated the presence of a small molar. We have 
re-examined one of the syntypes of this species and can 

confirm the presence of a molar on the type material (see 
Figure 36).

Scopelocheiropsis armata (Ledoyer, 1986)
Figure 37

?Bathycallisoma armata Ledoyer, 1986: 733, fig. 282.
?Scopelocheirus armata. — Barnard and Karaman 1991: 528.

Type material. Holotype, ?male, 4 mm, MNHN-
Am4099 .

Type locality. South-east of les Îles Glorieuses (11°31’S, 
47°24.1’E), 335–390 m depth.

Depth range. 335–390 m (Ledoyer 1986).

Distribution. Madagascar: South-east of les Îles 
Glorieuses (Ledoyer 1986).

Discussion. Ledoyer (1986) originally described this spe-
cies, tentatively placing it in the genus Bathycallisoma 
based on the relative length of the gnathopod 1 carpus, 
which is shorter than the propodus. We do not consider 
this to be a sound diagnostic character and instead refer to 
the distally broadened lacinia mobilis (slender robust seta 
in Bathycallisoma).

Scopelocheiropsis sublitoralis G. Vinogradov, 2004
Figure 38

Scopelocheiropsis sublitoralis G. Vinogradov, 2004: 55, fig. 3.

Type material. Holotype, male, 4.5 mm, SAM A40881. 
Paratype, juvenile, 2.5 mm, P.P. Shirshov Institute of 
Oceanology of the Russian Academy of Sciences.

Figure 35. Distribution of Scopelocheiropsis abyssalis Schellenberg, 1926. Star indicates type locality.
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Figure 36. Scopelocheiropsis abyssalis Schellenberg, 1926. Syntype female, 5 mm, ZMB 20319, mid Atlantic Ocean. Whole G1, 
G2, P4, P5 after Schellenberg 1926. Scales for P3, P7 represent 0.5 mm, remainder represent 0.1 mm.

Type locality. Indian Ocean, Madagascar, Mozambique 
Channel (22°13’S, 43°07’E), 258–300 m (2 meters above 
the bottom).

Depth range. 258–300 m (Vinogradov 2004).

Distribution. Mozambique Channel, Indian Ocean (Vi-
nogradov 2004).

Ecology. Living over mud with sand.

Discussion. Scopelocheiropsis sublitoralis is morpholog-
ically close to S. armata, both of which have a known 
distribution that is so far confined to Madagascar. Vino-
gradov (2004) does not justify his generic placement of 
the species, but presumably it was due to the absence of 
a molar, which S. abyssalis, the type of the genus, is now 
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Figure 37. Distribution of Scopelocheiropsis armata (Ledoyer, 
1986).

Figure 38. Distribution of Scopelocheiropsis sublitoralis Vino-
gradov, 2004.

known to have. Nonetheless, S. sublitoralis exhibits char-
acters which fit within the diagnosis of the genus.

Scopelocheiropsis sublittoralis can be distinguished 
from S. armata by the following characters: molar ab-
sent in S. sublitoralis, present in S. armata; mandible palp 
broadened medially in S. sublitoralis, margins subparallel 
in S. armata; pereopod 5 basis almost linear in S. sublito-
ralis, broadly expanded posteriorly in S. armata; uropod 
3 rami subequal in length in S. sublitoralis, inner ramus 
distinctly shorter than outer in S. armata; telson length 
1.5 × width in S. sublitoralis, 1.2 × width in S. armata.

Scopelocheiropsis sublittoralis can also easily be distin-
guished from S. abyssalis by the absence of a molar (present 
in S. sublitoralis); the shape of gnathopod 1, which is much 
more elongate and slender in S. abyssalis; and the shape of 
pereopod 7 basis, which has a long, thin posterodistal lobe 
in S. sublitoralis compared to the posteroventrally excavate 
corner of the pereopod 7 basis in S. abyssalis.

Tayabasa gen. n.
http://zoobank.org/FC8F22E5-8283-4BF4-AF4D-F0C9C7F9CA01

Eucallisoma. — Lowry and Stoddart 1993: 67 (in part, 
part Eucallisoma).

Type species. Eucallisoma barnardi Lowry & Stoddart, 
1993, by original designation.

Included species. Tayabasa includes one species: T. bar-
nardi (Lowry & Stoddart, 1993).

Diagnostic description. Mandible lacinia mobilis a 
cuspidate peg. Maxilla 1 inner plate with pappose setae 

lining inner margin; palp 2-articulate. Maxilla 2 inner 
plate broader than outer, inner and outer plates subequal 
in length. Maxilliped palp article 4 vestigial. Gnathopod 
1 coxa large, almost as long as coxa 2, margins slightly 
tapering distally; basis swollen, with glandular materi-
al; dactylus reduced, simple. Pereopod 3 carpus short to 
long, longer than wide. Pereopod 4 with well-developed, 
subacute posteroventral lobe.

Etymology. The name Tayabasa refers to Tayabas Bay, 
located on the eastern side of Verde Island Passage in the 
Philippines, close to the type locality of the type species. 
Gender feminine.

Discussion. Tayabasa belongs to a closely related and 
highly derived complex of genera also comprised of 
Anisocallisoma, Austrocallisoma and Eucallisoma. See 
discussion under Austrocallisoma for further remarks.

Tayabasa can be separated from Anisocallisoma by 
the 2-articulate maxilla 1 palp and inner plate with setae 
lining the inner margin (palp 1-articulate and inner plate 
with apical setae only in Anisocallisoma). It differs from 
Austrocallisoma in peg-like lacinia mobilis, the 2-articu-
late maxilla 1 palp, and the well-developed gnathopod 1 
coxa (lacinia mobilis a stemmed, distally expanded blade, 
maxilla 1 palp 1-articulate, and gnathopod 1 coxa reduced 
in Austrocallisoma). Finally, it can be distinguished from 
Eucallisoma in the peg-like lacinia mobilis, the vestigial 
maxilliped palp article 4, and the subacute posteroventral 
lobe of the pereopod 4 coxa (lacinia mobilis a stemmed, 
distally expanded blade, maxilliped palp article 4 well 
developed, and pereopod 4 coxa with a subquadrate pos-
teroventral lobe in Eucallisoma).
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Figure 39. Distribution of Tayabasa barnardi (Lowry & Stoddart, 
1993).

Tayabasa barnardi (Lowry & Stoddart, 1993)
Figure 39

Eucallisoma barnardi Lowry & Stoddart, 1993: 68, figs 
8–10. — Lowry 2000: 323 (list).

Type material. Holotype, female, 40 mm, MNHN-
Am4449.

Type locality. Eastern entrance to Verde Island Passage, 
Philippines (13°36.7–38.11’N, 120°33.7–32.3’E), 810–
820 m depth.

Depth range. 810–820 m.

Distribution. Philippines: Verde Island Passage.

Discussion. Eucallisoma barnardi is here transferred to 
its own genus, Tayabasa gen. n., on the basis of the cus-
pidate peg form of the lacinia mobilis, the vestigial max-
illiped palp article 4, and the subacute posteroventral lobe 
on the pereopod 4 coxa.

Acknowledgements

We wish to gratefully acknowledge the following people: 
Helen Stoddart (AM) for much preliminary work on the 
taxa; Roger Springthorpe (AM) for creating the plates; 
collection management staff at the Australian Museum 
for their endless hard work in managing the specimens; 
and finally, Tammy Horton from the National Oceanog-
raphy Centre, Southampton, for her input and comments. 
This study was funded by an ABRS, grant (RF212-13).

References

Albertelli G, Arnaud PM, Della Croce N, Drago N, Eleftheriou A 
(1992) The deep Mediterranean macrofauna caught by traps and its 
trophic significance. Comptes Rendus de l’Academie des Sciences, 
Series III, Sciences de la Vie 314: 139–144.

Andres HG (1977) Gammaridea (Crustacea, Amphipoda) aus dem Iber-
ischen Tiefseebecken Auswertung des Materials der Fahrten 3 und 
15 von F.S. “Meteor”. Meteor Forschungs-Ergebnisse, Reihe D 25: 
54–67.

Andres HG, Lott N (1977) Verzeichnis der Typen aus der Sammlung 
Crustacea des Zoologischen Instituts und Zoologischen Museums 
der Universitat Hamburg. Amphipoda, Gammaridea. Mitteilungen 
aus dem Hamburgischen Zoologischen Museum und Institut 74: 
53–64.

Andres HG, John HC, Rè P (1992) Fish larvae and Gammaridea plank-
ton off northern Portugal during autumn 1987. Senckenbergiana 
Maritima 22: 179–201.

Austin WC (Ed.) (1985) An Annotated Checklist of Marine Inverte-
brates in the Cold Temperate Northeast Pacific. 3 (Ed.) Cowichan 
BC, Khoyatan Marine Laboratory, 682 pp.

Barnard JL (1954) Four species of bathypelagic Gammaridea (Amphi-
poda) from California. Allan Hancock Foundation Publications, Oc-
casional Paper 13: 52–69.

Barnard JL (1958) Index to the families, genera, and species of the 
gammaridean Amphipoda (Crustacea). Allan Hancock Foundation 
Publications, Occasional Paper 19: 1–145.

Barnard JL (1961) Gammaridean Amphipoda from depths of 400 to 
6000 meters. Galathea Report 5: 23–128.

Barnard JL (1964) Some bathyal Pacific Amphipoda collected by the 
U.S.S. Albatross. Pacific Science 18(3): 315–335.

Barnard JL (1969) The families and genera of marine gammaridean 
Amphipoda. Bulletin of the United States National Museum 271: 
1–535. doi: 10.5479/si.03629236.258.1

Barnard JL, Karaman GS (1991) The families and genera of marine 
gammaridean Amphipoda (except marine gammaroids). Records of 
the Australian Museum Supplement 13: 1–866. doi: 10.3853/j.0812-
7387.13.1991.367

Bate CS (1856) On the British Edriophthalma. Part 1. The Amphipoda. 
Report of the British Association for the Advancement of Science, 
Glasgow, 1855: 18–62.

Bate CS (1857) A synopsis of the British edriophthalmous Crustacea 
Part 1. Amphipoda. Annals and Magazine of Natural History, Series 
2 19: 135–152.

Bate CS (1862) Catalogue of the Specimens of Amphipodous Crustacea 
in the Collection of the British Museum. Trustees, British Museum, 
London, 399 pp.

Bate CS, Westwood JO (1863) A History of the British Sessile-eyed 
Crustacea. Vol. 1. John Van Voorst, London, 507 pp.

Bellan-Santini D (1985a) Amphipodes profonds de Méditerranée 
(campagnes Biomede I, Polymede I et 11). Bollettino del Museo 
civico di storia naturale di Verona 10: 263–313, 11 figs, 1 map.

Bellan-Santini D (1985b) Etude de la faune profonde de Méditerranée: 
Les amphipodes des trois campagnes Polymede 1, Polymede 2 et 
Biomede 1. Rapports et Procés-verbaux des Réunions. Commission 
International pour l’Exploration de la Mer Méditerranée 29: 333–334.



zse.pensoft.net

Kilgallen, N.M. & Lowry, J.K.: A review of  the Scopelocheiridae38

Bellan-Santini D (1990) Mediterranean deep-sea amphipods: composi-
tion, structure and affinities of the fauna. Progress in Oceanography 
24 (1–4): 275–287. doi: 10.1016/0079-6611(90)90037-3

Bellan-Santini D (1998) Ecology. In: Ruffo S (Ed.) The Amphipo-
da of the Mediterranean. Part 4. Mémoires de l’Institute Océano-
graphique, Monaco, 869–893.

Bellan-Santini D, Ruffo S (1998) Faunistics and zoogeography. 
In: Ruffo S (Ed.) The Amphipoda of the Mediterranean. Part 4. 
Mémoires de l’Institute Océanographique, Monaco, 895–911.

Belloc G (1960) Catalogue des types d’amphipodes du Musée Océano-
graphique de Monaco. Bulletin de l’Institut Océanographique, Mo-
naco 57: 1–28.

Berge J, Vader W, Lockhart S (2004) A survey of amphipod associates 
of sea urchins, with description of new species in the genera Lepide-
pecreella (Lysianassoidea: lepidepecreellid group) and Notopoma 
(Photoidea: Ischyroceridae) from Antarctic cidarids. Deep-Sea Re-
search II 51: 1717–1731. doi: 10.1016/j.dsr2.2004.06.031

Bergmann M, Wieczorek SK, Moore PG, Atkinson RJA (2002) Utili-
sation of invertebrates discarded from the Nephrops fishery by var-
iously selective benthic scavengers in the west of Scotland. Marine 
Ecology Progress Series 233: 185–198. doi: 10.3354/meps233185

Birstein JA, Vinogradov ME (1955) Pelagicheskie gammaridy 
(Amphipoda-Gammaridea) Kurilo-Kamchatskoi Vpadiny. Akademiia 
Nauk SSSR, Instituta Okeanologii, Trudy 12: 210–287, 35 figs. [In 
Russian]

Birstein JA, Vinogradov ME (1958) [Pelagic gammarids (Amphipoda, 
Gammaridea) from the northwestern part of the Pacific Ocean]. Ak-
ademiya Nauk SSSR, Trudy Instituta Okeanologii 27: 219–257. [In 
Russian]

Birstein JA, Vinogradov ME (1960) [Pelagic gammarids from the trop-
ical Pacific Ocean]. Akademiya Nauk SSSR, Trudy Instituta Okean-
ologii 34: 165–241. [In Russian]

Birstein JA, Vinogradov ME (1962) [Pelagic Gammaridea (Amphipo-
da, Gammaridea) collected by the Soviet Antarctic Expedition on 
the M/V “Ob”, south of 40°S]. Akademiya Nauk SSSR, Issledovani-
ya Fauny Morei 1(10): 33–56. [In Russian]

Birstein JA, Vinogradov ME (1964) [Pelagic gammarid amphipods of 
the northern part of the Indian Ocean]. Akademiya Nauk SSSR, Tru-
dy Instituta Okeanologii 65: 152–195. [In Russian]

Birstein JA, Vinogradov ME (1970) [On the fauna of pelagic gam-
maridean amphipods from the Kurile-Kamchatka region of the Pa-
cific Ocean]. Akademiya Nauk SSSR, Trudy Instituta Okeanologii 
86: 401–419. [In Russian]

Blankenship LE, Yayanos AA (2005) Universal primers and PCR of 
gut contents to study marine invertebrate diets. Molecular Ecology 
14(3): 891–899.

Blankenship LE, Yayanos AA, Cadien DB, Levin LA (2006) Vertical 
zonation patterns of scavenging amphipods from the Hadal zone 
of the Tonga and Kermadec Trenches. Deep-Sea Research Part 
I-Oceanographic Research Papers 53(1): 48–61. doi: 10.1016/j.
dsr.2005.09.006

Blankenship LE, Levin LA (2007) Extreme food webs: Foraging 
strategies and diets of scavenging amphipods from the ocean’s, 
deepest 5 kilometers. Limnology and Oceanography 52(4): 1685–
1697. doi: 10.4319/lo.2007.52.4.1685

Boeck A (1871) Crustacea Amphipoda borealia et arctica. Forhan-
dlinger i Videnskabs-Selskabet i Christiania 1870: 81–280, i–viii 
[index].

Boeck A (1872) De Skandinaviske og Arktiske Amphipoder. Part 1. 
A.W. Brogger, Christiania, 1–160, pls I–VII.

Boeck A (1876) De Skandinaviske og Arktiske Amphipoder. Part 2. 
A.W. Brogger, Christiania, 161–713, pls VIII–XXXII.

Bossanyi J (1957) A preliminary survey of the small natant fauna in 
the vicinity of the sea floor off Blyth, Northumberland. Journal of 
Animal Ecology 26: 353–368. doi: 10.2307/1752

Brandt A (1997) Biodiversity of peracarid crustaceans (Malacostraca) 
from the shelf down to the deep Arctic Ocean. Biodiversity and 
Conservation 6(11): 1533–1556. doi: 10.1023/A:1018318604032

Britton JC, Morton B (1993) Are there obligate marine scavengers? 
In: Morton B (Ed.) The Marine Biology of the South China Sea. 
Proceedings of the First International Conference on the Marine 
Biology of Hong Kong and the South China Sea. Hong Kong, 28 
October - 3 November 1990. Hong Kong University Press, Hong 
Kong, 357–391.

Brusca GJ (1967) The ecology of pelagic Amphipoda, I. Species ac-
counts, vertical zonation and migration of Amphipoda from the wa-
ters off Southern California. Pacific Science 21(3): 382–393.

Bruzelius RM (1859) Bidrag till kannedomen om Skandinaviens Am-
phipoda Gammaridea. Kungliga Svenska Vetenskapsakademiens 
Handlingar, Series 2 3: 1–104.

Buhl-Jensen L, Fosså JH (1991) Hyperbenthic crustacean fauna of the 
Gullmarfjord area (western Sweden): species richness, seasonal 
variation and long-term changes. Marine Biology 109: 245–258.doi: 
10.1007/bf01319393

Buhl-Mortensen L (1996) Amphipod fauna along an off-
shore-fjord gradient. Journal of Natural History 30: 23–49. doi: 
10.1080/00222939600770031

Cartes JE, Sorbe J-C (1999) Deep-water amphipods from the Cata-
lan Sea slope (western Mediterranean): Bathymetric distribution, 
assemblage composition and biological characteristics. Journal of 
Natural History 33: 1133–1158. doi: 10.1080/002229399299978

Cartes JE, Jaume D, Madurell T (2003) Local changes in the composi-
tion and community structure of suprabenthic peracarid crustaceans 
on the bathyal Mediterranean: influence of environmental factors. 
Marine Biology 143: 745–758. doi: 10.1007/s00227-003-1090-z

Castro M, Araújo A, Monteiro P (2005) Fate of discards from deep 
water crustacean trawl fishery off the south coast of Portugal. New 
Zealand Journal of Marine and Freshwater Research 39: 437–446. 
doi: 10.1080/00288330.2005.9517323

Cecchini C (1928) Gli anfipodi del R. Museo Zoologico di Firenze. 
Fam. Lysianasidae – Gen. Scopelocheirus, Orchomenella; – Fam. 
Ampeliscidae, Corophiidae, Ampithoidae, Aoridae. Atti della Reale 
Accademia dei Fisiocritici in Siena, Series 10, 3: 301–319.

Cecchini C, Parenzan P (1935) Anfipodi del Golfo di Napoli. Pubblica-
zioni della Stazione Zoologica di Napoli 14: 153–250.

Chevreux E (1888) Contribution à l’étude de la distribution géo-
graphique des amphipodes sur les côtes de France. Bulletin de la 
Société d’Etudes Scientifiques de Paris 11: 1–12.

Chevreux E (1895) Les amphipodes des premières campagnes de la 
Princesse-Alice. Mémoires de la Société Zoologique de France 8: 
424–435.

Chevreux E (1898) Révision des amphipodes de la côte océanique de 
France. Compte Rendu, Association Française pour l’Avancement 
des Sciences 27: 474–484.

Chevreux E (1903) Campagnes Scientifiques de S.A. le Prince Albert 
Ier de Monaco. Note préliminaire sur les amphipodes de la famille 



Zoosyst. Evol. 91 (1) 2015, 1–43

zse.pensoft.net

39

des Lysianassidae recueillis par la Princesse-Alice dans les eaux 
profondes de l’Atlantique et de la Méditerranée. Bulletin de la So-
ciété Zoologique de France 28: 81–97.

Chevreux E (1911) Campagnes de la Melita. Les amphipodes d’Algérie 
et de Tunisie. Mémoires de la Société Zoologique de France 23: 
145–285.

Chevreux E (1927) Malacostracés (suite). III. Crustacés Amphipodes. 
Expéditions Scientifiqes du “Travailleur” et du “Talisman” pendant 
les années 1880, 1881, 1882, 1883 9: 41–152, pls 151–114.

Chevreux E (1935) Amphipodes provenant des campagnes du Prince Al-
bert Ier de Monaco. Résultats des Campagnes Scientifiques Accomplies 
sur son Yacht par Albert Ier Prince Souverain de Monaco 90: 1–214.

Chevreux E, Fage L (1925) Amphipodes. Faune de France 9: 1–488.
Childress JJ (1975) The respiratory rates of midwater crustaceans as a 

functino of depth of occurrence and relation to the oxygen minimum 
layer off Southern California. Comparative Biochemistry and Phys-
iology 50A: 787–799. doi: 10.1016/0300-9629(75)90146-2

Childress JJ, Nyugaard M (1974) Chemical composition and buoyan-
cy of midwater crustaceans as function of depth of occurrence off 
Southern California. Marine Biology 27: 225–238. doi: 10.1007/
BF00391948

Christodoulou M, Paraskevopoulou S, Syranidou E, Koukouras A 
(2013) The amphipod (Crustacea: Peracarida) fauna of the Aegean 
Sea, and comparison with those of the neighbouring seas. Journal 
of the Marine Biological Association of the United Kingdom 93(5): 
1303–1327. doi:10.1017/s002531541200183x

Chumley J (Ed.) (1918) The Fauna of the Clyde Sea Area. Glasgow: 
The University Press, 200 pp.

Costa A (1851) Catalogo dei crostacei italiani e di moltri altri del Medi-
terraneo per Fr. Gugl. Hope. In. F. Azzolino, Naples, p. 48.

Costa A (1853a) Descrizione di tre nuovi crostacei del Mediterraneo 
discoperti dal Rev. G.F. Hope. Fauna del Regno di Napoli, 83, 10 
pp, 13 pls.

Costa A (1853b) Genere Callisoma. Fauna del Regno di Napoli, 6 pp.
Costa A (1857) Ricerche sui crostacei amfipodi del regno di Napoli. 

Memorie della Reale Accademia delle Scienze di Napoli 1: 165–
235.

Costa OG (1840) Catalogo dt Crostacei del Regno di Napoli distribuiti 
secondo il metodo di Latreille. In: Cuv. Regn. An. ed. 2. Fauna del 
Regno di Napoli, 7 pp.

Costello MJ, Holmes JMC, McGrath D, Myers AA (1989) A review and 
catalogue of the Amphipoda (Crustacea) in Ireland. Irish Fisheries 
Investigations, Series B, Marine 33: 1–70.

Cunha MR, Sorbe J-C, Bernardes C (1997) On the structure of the ner-
itic suprabenthic communities from the Portuguese continental mar-
gin. Marine Ecology Progress Series 157: 119–137. doi: 10.3354/
meps157119

Dahl E (1959) Amphipoda from depths exceeding 6000 meters. Gala-
thea Report 1: 211–241.

Dallwitz MJ (2010) Overview of the DELTA system. http://www.del-
ta-intkey.com/www/overview.htm [25/06/2013]

Danovaro R, Batista Company J, Corinaldesi C, D’Onghia G, Galil 
B, Gambi C, Gooday AJ, Lampadariou N, Luna GM, Morigi 
C, Olu K, Polymenakou P, Ramirez-Llodra E, Sabbatini A, 
Sardà F, Sibuet M, Tselepides A (2010) Deep-sea biodiversity 
in the Mediterranean Sea: The known, the unknown, and the 
unknowable. PLoS ONE 5(8): e11832. doi: 10.1371/journal.
pone.0011832

Dauvin J-C (1988) Bilan des additions aux inventaires de la faune 
marine de Roscoff à partir des observations effectuées de 1977 à 
1987 en baie de Morlaix avec la signalisation de deux nouvelles es-
pèces d’amphipodes pour la faune: Ampelisca spooneri Dauvin et 
Bellan-Santini et Scopelocheirus hopei Costa. Cahiers De Biologie 
Marine 29: 419–426.

Dauvin J-C, Iglesias A, Lorgeré J-C (1994) Circalittoral suprabenthic 
coarse sand community from the western English Channel. Journal 
of the Marine Biological Association of the United Kingdom 74: 
543–562. doi: 10.1017/S0025315400047664

Dauvin J-C, Sorbe J-C (1996) Suprabenthic amphipods from the south-
ern margin of the Cap-Ferret Canyon (Bay of Biscay, northeastern 
Atlantic Ocean): abundance and bathymetric distribution. Polskie 
Archiwum Hydrobiologii 42: 441–460.

Dauvin J-C, Bellan-Santini D (2002) Les crustacés amphipo-
des Gammaridea benthiques des côtes françaises metropolit-
aines: Bilan des connaissances. Crustaceana 75: 299–340. doi: 
10.1163/156854002760095408

De Broyer C, Jaždžewski K (1993) Contribution to the marine biodi-
versity inventory. A checklist of the Amphipoda (Crustacea) of the 
Southern Ocean. Documents de Travail de l’Institut Royal des Sci-
ences Naturelles de Belgique 73: 1–154.

De Broyer C, Lowry J, Jaždžewski K, Robert H (2007) Catalogue of 
the Gammaridean and Corophiidean Amphipoda (Crustacea) of the 
Southern Ocean with distribution and ecological data. In: De Broyer 
C (Ed.) Census of Antarctic Marine Life: Synopsis of the Amphi-
poda of the Southern Ocean. Vol. 1. Bulletin de l’Institut Royal des 
Sciences Naturelles de Belgique, Biologie 77 (suppl. 1): 325 pp.

Della Valle A (1893) Gammarini del Golfo di Napoli. Fauna und Flora 
des Golfes von Neapel 20: 1–948.

Desbruyères D, Geistdorfer P, Ingram CL, Khripoudoff A, Lagardère 
JP (1985) Répartition des populations de l’épibenthos carnivore. 
In: Laubier L, Monniot C (Eds) Peuplements Profonds du Golfe de 
Gascogne. Ifremer, Paris, 233–251.

Diviacco G, Ruffo S (1989) Family Lysianassidae. In: Ruffo S (Ed.) 
The Amphipoda of the Mediterranean. Part 2. Gammaridea (Hausto-
riidae to Lysianassidae). Mémoires de l’Institute Océanographique, 
Monaco, 469–576.

Duffy GA, Horton T, Billett DSM (2012) Deep-sea scavening amphi-
pod assemblages from the submarine canyons of the Western Ibe-
rian Peninsula. Biogeosciences 9: 4861–4869. doi: 10.5194/bg-9-
4861-2012

Enequist P (1949) Studies on the soft-bottom amphipods of the Skager-
ak. Zoologiska Bidrag från Uppsala 28: 297–492.

Escobar-Briones E, Winfield I (2003) Checklist of the Benthic Gam-
maridea and Caprellidea (Crustacea: Peracarida: Amphipoda) from 
the Gulf of Mexico Continental Shelf and Slope. Belgian Journal of 
Zoology 133(1): 37–44.

Forster JR (1801) In: Bloch ME, Schneider JG (Eds) M.E. Blochii Sys-
tema ichthylogiae iconibus ex illustratum. Post obitum auctoris opus 
inchoatum absolvit, correxit, interpolavit J.G. Schneider, Saxo. Ber-
olini, 1x + 584 pp., 110 pls.

Goode GB, Bean TH (1885) Descriptions of new fishes obtained 
by the United States Fish Commission mainly from deep wa-
ter off the Atlantic and Gulf coasts. Proceedings of the Unit-
ed States National Museum 8: 589–605. doi: 10.5479/
si.00963801.8-543.589, http://www.biodiversityheritagelibrary.
org/part/51018#/summary



zse.pensoft.net

Kilgallen, N.M. & Lowry, J.K.: A review of  the Scopelocheiridae40

Groenewold S, Fonds M (2000) Effects on benthic scavengers of dis-
cards and damaged benthos produced by the beam-trawl fishery in 
the southern North sea. ICES, Journal of Marine Science 57: 1395–
1406. doi: 10.1006/jmsc.2000.0914

Gurjanova EF (1951) [Amphipods of the seas of the USSR and sur-
rounding waters (Amphipoda-Gammaridea)]. Akademiya Nauk 
SSSR, Opredeliteli po Faune SSSR 41: 1–1029. [In Russian]

Gurjanova EF (1962) [Amphipods of the northern part of the Pacific 
Ocean (Amphipoda-Gammaridea). Part 1]. Akademiya Nauk SSSR, 
Opredeliteli po Faune SSSR 74: 1–440. [In Russian]

Haddon AC (1886) First report on the marine fauna of the south-west 
of Ireland. Proceedings of the Royal Irish Academy 4B: 599–638.

Hatch SA (1983) Storm-petrels (Oceanodroma spp.). In: Baird PA, 
Gould PJ (Eds) The breeding biology and feeding ecology of marine 
birds in the Gulf Of Alaska. Final Report, Outer Continental Sheld 
Environmental Assessment Program Research Unit 341: 171–206. 
doi: 10.3354/meps10161

Hatch SA (2013) Kittiwake diets and chick production signal a 2008 
regime shift in the Northeast Pacific. Marine Ecology Progress Se-
ries 477: 271–284.

Heller C (1866) Beiträge zur näheren Kenntniss der Amphipoden des 
Adriatischen Meeres. Denkschriften der Kaiserlichen Akademie 
der Wissenschaften, Wien. Mathematisch-Naturwissenschaftliche 
Klasse 26: 1–62.

Henderson RA, Fell HB (1969) Taimanawa, a new genus of brissid echi-
noids from the Tertiary and recent Indo-West Pacific with a review 
of the related genera Brissopatagus and Gillechinus. Breviora 320: 
1–29. http://www.biodiversitylibrary.org/page/4295033#page/451/
mode/1up

Hendrycks EA, Conlan KE (2003) New and unusual abyssal gammarid-
ean Amphipoda from the north-east Pacific. Journal of Natural His-
tory 37: 2303–2368. doi: 10.1080/00222930210138926

Herbst JFW (1788) Versuch einer Naturgeschichte der Krabben und 
Krebse. Vol III. Berlin und Stralsund, 216 pp.

Holmes SJ (1908) The Amphipoda collected by the U.S. Bureau of 
Fisheries steamer “Albatross” off the west coast of North America, 
in 1903 and 1904, with descriptions of a new family and several 
new genera and species. Proceedings of the United States National 
Museum 35: 489–543.

Horton T (2006) Deep-sea scavenging amphipods from the Faroe-Shet-
land Channel. Porcupine Marine Natural History Society Newsletter 
19: 17–20.

Horton T, Thurston MH, Duffy GA (2013) Community composition of 
scavenging amphipods at bathyal depths on the Mid-Atlantic Ridge. 
Deep-Sea Research II 98: 352–359.

Hurley DE (1963) Amphipoda of the family Lysianassidae from the 
west coast of North and Central America. Allan Hancock Founda-
tion Publications, Occasional Paper 25: 1–160.

Ide K, Sasaki K, Omori M (2005) Food intake and digestion in the scav-
enging lysianassid gammaridean Scopelocheirus onagawae. Fisher-
ies Science 71(4): 721–730. doi: 10.1111/j.1444-2906.2005.01021.x

Ide K, Takahashi K, Nakano T, Sato M, Omori M (2006a) Chemorecep-
tive foraging in a shallow-water scavenging lysianassid amphipod 
: role of amino acids in the location of carrion in Scopelocheirus 
onagawae. Marine Ecology Progress Series 317: 193–202. doi: 
10.3354/meps317193

Ide K, Takahashi K, Sasaki K, Omori M (2006b) Predation by scaveng-
ing amphipods to injured hatchery-raised juvenile Japanese flounder 

Paralichthys olivaceus under laboratory conditions. Fisheries Sci-
ence 72(6): 1209–1214. doi: 10.1111/j.1444-2906.2006.01278.x

Ide K, Takahashi K, Omori M (2007) Direct observation of swimming 
behaviour in a shallow-water scavenging amphipod Scopelochei-
rus onagawae in relation to chemoreceptive foraging. Journal of 
Experimental Marine Biology and Ecology 340(1/2): 70–79. doi: 
10.1016/j.jembe.2006.08.005

Ikeda T (2013) Metabolism and chemical composition of marine pelag-
ic amphipods: synthesis toward a global bathymetric model. Journal 
of Oceanography 69(3): 339–355. doi: 10.1007/s10872-013-0177-5.

Ishimaru S (1994) A catalogue of gammaridean and ingolfiellidean 
Amphipoda recorded from the vicinity of Japan. Reports of the Sado 
Marine Biological Station, Niigata University 24: 29–86.

Jamieson AJ, Fujii T, Solan M, Matsumoto AK, Bagley PM, Priede IG 
(2009) Liparid and macrourid fishes of the hadal zone: in situ obser-
vations of activity and feeding behavior. Proceedings of the Royal 
Society B 279(1659): 1037–1045. doi: 10.1098/rspb.2008.1670

Jamieson AJ, Kilgallen NM, Rowden AA, Fujii T, Horton T, Lörz AN, 
Kitazawa K, Priede IG (2011) Bait-attending fauna of the Kermadec 
Trench, SW Pacific Ocean: Evidence for an ecotone across the abys-
sal–hadal transition zone. Deep Sea Research Part I: Oceanographic 
Research Papers 58(1): 49–62. doi: 10.1016/j.dsr.2010.11.003

Jones NS (1948) the ecology of the Amphipoda of the south of the Isle 
of Man. Journal of the Marine Biological Association of the United 
Kingdom 27(2): 400–439. doi: 10.1017/S0025315400025455

Jones NS (1951) The bottom fauna of the south of the Isle of Man. The 
Journal of Animal Ecology 20(1): 132–144. doi: 10.2307/1651

Jones EG, Tselepides A, Bagley PM, Collins MA, Priede IG (2003) 
Bathymetric distribution of some benthic and benthopelagic species 
attracted to baited cameras and traps in the deep eastern Mediter-
ranean. Marine Ecology Progress Series 251: 75–86. doi: 10.3354/
meps251075

Kaartvedt S (1989) Nocturnal swimming of gammaridean amphipod 
and cumacean Crustacea in Masfjorden, Norway. Sarsia 74: 187–
193.

Kaim-Malka RA (2003) Biology and life cycle of Scopelocheirus hopei 
(A. Costa, 1851), a scavenging amphipod from the continental slope 
of the Mediterranean. Journal of Natural History 37: 2547–2578. 
doi: 10.1080/00222930210155693

Kamenskaya OE (1981) [Ultraabyssal (hadal) amphipods from the 
trenches of the Pacific Ocean]. Proceedings of the XIV Pacific Sci-
ence Congress 1: 40–43. [In Russian] [Not seen]

Krapp-Schickel G (1974) Camill Hellers Sammlung adriatischer Am-
phipoden — 1866 und heute. Annalen des Naturhistorischen Muse-
ums in Wien 78: 319–379.

Krapp-Schickel T, Zavodnik D (1996) Amphipodology in the surround-
ings of Rovinj (Marine Institute of Istria, Croatia, N-Adriatic Sea) 
and adjacent regions. Bollettino del Museo Civico di Storia Naturale 
di Verona 20: 453–465.

Lampitt RS, Merrett NR, Thurston MH (1983) Inter-relations of necro-
phagous amphipods, a fish predator, and tidal currents in the deep 
sea. Marine Biology 74: 73–78. doi: 10.1007/BF00394277

Laverack MS, Blackler M (1974) Fauna and Flora of St. Andrews Bay. 
Scottish Academic Press Ltd, Edinburgh, 310 pp.

Ledoyer M (1977) Contribution à l’étude de l’ecologie de la faune vag-
ile profonde de la Méditerranée nord occidentale I. Les gammariens 
(Crustacea, Amphipoda). Bollettino del Museo Civico di Storia Na-
turale di Verona 4: 321–421.



Zoosyst. Evol. 91 (1) 2015, 1–43

zse.pensoft.net

41

Ledoyer M (1986) Crustacés Amphipodes Gammariens. Familles des 
Haustoriidae à Vitjazianidae. Faune de Madagascar 59: 599–1112.

Lilljeborg W (1865a) On the Lysianassa magellanica H. Milne Ed-
wards, and on the Crustacea of the suborder Amphipoda and sub-
family Lysianassina found an [sic] the coast of Sweden and Norway. 
Royal Academic Press, Uppsala, 38 pp.

Lilljeborg W (1865b) Bidrag till kannedomen om underfamilien Ly-
sianassina inom underordningen Amphipoda bland kraftdjuren. Up-
psala Universitets Årsskrift 1865: 1–25.

Lincoln RJ (1979) British Marine Amphipoda: Gammaridea. In: British 
Museum (Natural History), London, i–v, 1–658.

Lopes MFR, Marques JC, Bellan-Santini D (1993) The benthic amphi-
pod fauna of the Azores (Portugal): an up-to-date annotated list of 
species, and some biogeographic considerations. Crustaceana 65(2): 
204–217. doi: 10.1163/156854093X00568

Lörz A-N, Held C (2004) A preliminary molecular and morphological 
phylogeny of the Antarctic Epimeriidae and Iphimediidae (Crusta-
cea, Amphipoda). Molecular Phylogenetics and Evolution 31: 4–15. 
doi: 10.1016/j.ympev.2003.07.019

Lowry JK (2000) Taxonomic status of amphipod crustaceans in the 
South China Sea with a checklist of known species. The Raffles 
Bulletin of Zoology supplement 8: 309–342.

Lowry JK, Bullock S (1976) Catalogue of the marine gammaridean 
Amphipoda of the Southern Ocean. Royal Society of New Zealand 
Bulletin 16: 1–187.

Lowry JK, Stoddart HE (1989) The scopelocheirid genus Aroui (Crus-
tacea: Amphipoda: Lysianassoidea) with notes on the association 
between scopelocheirid amphipods, cassid gastropods and spatan-
goid echinoids. Records of the Australian Museum 41: 111–120. 
doi: 10.3853/j.0067-1975.41.1989.139

Lowry JK, Stoddart HE (1992) A revision of the genus Ichnopus 
(Crustacea: Amphipoda: Lysianassoidea: Uristidae). Records 
of the Australian Museum 44: 185–245. doi: 10.3853/j.0067-
1975.44.1992.32

Lowry JK, Stoddart HE (1993) Crustacea Amphipoda : Lysianassoids 
from Philippine and Indonesian waters. Mémoires du Muséum Na-
tional d’Histoire Naturelle, Series A, Zoology 156: 55–109.

Lowry JK, Stoddart HE (1995) New lysianassoid genera and spe-
cies from south-eastern Australia (Crustacea: Amphipoda). Re-
cords of the Australian Museum 47: 7–25. doi: 10.3853/j.0067-
1975.47.1995.5

Lowry JK, Stoddart HE (1997) Amphipoda Crustacea IV. Families Aris-
tiidae, Cyphocarididae, Endevouridae, Lysianassidae, Scopelochei-
ridae, Uristidae. Memoirs of the Hourglass Cruises 10: 1–148.

Lowry JK, Stoddart HE (2003) Zoological Catalogue of Australia. Vol. 
19.2B. Crustacea: Malacostraca: Peracarida: Amphipoda, Cumacea, 
Mysidacea. CSIRO Publishing, Melbourne, Australia, 484 pp.

Macquart-Moulin C (1984) La phase pélagique nocturne et les com-
portements migratoires des amphipodes benthiques (Méditerranée 
nord-occidentale). Téthys 11: 171–196.

Madurell T, Fanelli E, Cartes JE (2008) Isotopic composition of car-
bon and nitrogen of suprabenthos fauna in the NW Balearic Islands 
(Western Mediterranean). Journal of Marine Systems 71: 336–345. 
doi: 10.1016/j.jmarsys.2007.03.006

Marine Biological Association of the United Kingdom (1931) Plymouth 
Marine Fauna. Being Notes of the Local Distribution of Species Oc-
curring in the Neighbourhood. In: Marine Biological Association of 
the United Kingdom, Plymouth, 371 pp.

Martín A, Díaz Y, Miloslavich P, Escobar-Briones E, Guerra-García 
JM, Ortiz M, Valencia B, Giraldo A, Klein E (2013) Diversidad re-
gional de Amphipoda en el Mar Caribe. Revista de Biología Tropi-
cal 61(4): 1682–1720. doi: 10.15517/rbt.v61i4.12816

Massy AL (1912) Report of a survey of trawling grounds on the coasts 
of counties Down, Louth, Meath and Dublin. Part 3. Invertebrate 
fauna. Department of Agriculture and Technical Instruction for Ire-
land, Fisheries Branch, Scientific Investigations 1911: 1–225.

Mateus A, Mateus E (1986) Campagne de la “Calypso” dans le Golfe 
de Guinée et aux Iles Principe, Sâo Tomé et Annobon (1956). Am-
phipodes récoltés à bord de la “Calypso”. Anais da Faculdade de 
Ciências do Porto 66: 125–133.

Mattson S (1981) The food of Galeus melastomus, Gadiculus argenteus 
thori, Trisopterus esmarkii, Rhinonemus cimbrius, and Glyptoceph-
alus cynoglossus (Pisces) caught during the day with shrimp trawl in 
a West-Norwegian Fjord. Sarsia 66(2): 109–127.

McGrath D (1981) Benthic macrofaunal studies in the Galway Bay area. 
Vol. II. The benthic macrofauna of the Galway Bay Area. Part 1. 
General Indroduction., Arthropoda. PhD Thesis, National Universi-
ty of Ireland, 225 pp.

Meinert F (1890) Crustacea Malacostraca. Det Videnskabelige Udbytte 
af Kanonbaaden “Hauch” Togter i de Danske Have indenfor Skagen 
i Aarene 1883–86 3: 149–232.

Metzger A (1875) Crustaceen aus den Ordnungen Edriophthalmata 
und Podophthalmata. V. In: Zoologische Ergbnisse der Nordseef-
ahrt vom 21. Juli bis 9. September 1872. Jahresbericht der Com-
mission zur Wissenschaftlichen Untersuchung der Deutschen 
Meere in Kiel fur die Jahre 1872. 1873 [sic] II. und III. Jahrgang,  
277–309.

M’Intosh WC (1874) On the invertebrate marine fauna and fishes of 
St. Andrews. Annals and Magazine of Natural History Series 4(14): 
258–274.

Miskov-Nodland K, Buhl-Mortensen L, Hoisaeter T (1999) Has the fau-
na in the deeper parts of the Skagerrak changed?: A comparison of 
the present amphipod fauna with observations from 1933/37. Sarsia 
84: 137–155.

Monod T (1923) Notes carcinologiques. (Parasites et commensaux). 
Bulletin de l’Institut Océanographique, Monaco 427: 1–23.

Moore HB (1937) Marine Fauna of the Isle of Man. Transactions of the 
Liverpool Biological Society 50: 1–293.

Moore PG (1984) The fauna of the Clyde Sea area. Crustacea: Am-
phipoda. University Marine Biological Station Millport, Occasional 
Publication 2: 1–84.

Nagata K (1963) Two new gammaridean amphipods (Crustacea) col-
lected by the second cruise of the Japanese expedition of deep sea 
(jeds-2). Publications of the Seto Marine Biological Laboratory 
11(1): 1–5.

Nagata K (1965) Studies on marine gammaridean Amphipoda of the 
Seto Inland Sea. I. Publications of the Seto Marine Biological Lab-
oratory 13: 131–170.

Nickell TD, Moore PG (1991) The behavioural ecology of epibenthic 
scavenging invertebrates in the Clyde Sea area: field sampling using 
baited traps. Cahiers De Biologie Marine 32: 353–370.

Nordgaard O (1905) Hydrographical and biological Investigations in 
Norwegian fjords. Bergen, 183–186. [not seen]

Nordgaard O (1911) Faunistiske og biologiske Iakttagelser ved den bi-
ologiske Station i Bergen. Det Kungliga Norske Videnskabers Sel-
skabs Skrifter 6: 1–58.



zse.pensoft.net

Kilgallen, N.M. & Lowry, J.K.: A review of  the Scopelocheiridae42

Norman AM (1869) Shetland final dredging report. Part II. On the Crus-
tacea, Tunicata, Polyzoa, Echinodermata, Actinozoa, Hydrozoa, and 
Porifera. Report of the British Association for the Advancement of 
Science 38: 247–336.

Norman AM (1895) A month on the Trondhjem Fiord, ctd. Annals and 
Magazine of Natural History Series 6(15): 476–494.

Norman AM (1900) British Amphipoda: Fam. Lysianassidae (conclud-
ed). Annals and Magazine of Natural History Series 7(5): 196–214.

Nysewander DR (1983) Black-legged Kittiwake (Rissa tridactyla). 
In: Baird PA, Gould PJ (Eds) The breeding biology and feeding 
ecology of marine birds in the Gulf Of Alaska. Final Report, Outer 
Continental Sheld Environmental Assessment Program Research 
Unit 341: 295–348.

Oldevig H (1959) Arctic, subarctic and Scandinavian amphipods in the 
collections of the Swedish Natural History Museum in Stockholm. 
Göteborgs Kungliga Vetenskaps-och Vitterhets-Samhälles Handl-
ingar Series B 8: 1–132.

O’Reilly M, Hamilton E, Heaney L (2001) New records of amphipods 
and leptostracans from the Forth Sea area, with notes on their cope-
pod parasites (Siphonostomatidae: Nicothoidae). Glasgow Natural-
ist 23: 35–42.

Ortiz M (1979) Lista de especes y bibliografía de los anfípodos (Crus-
tacea: Amphipoda) del Mediterráneo Americano. Ciencias (La Ha-
bana), Series 8, Investigaciones Marinas 43: 1–40.

Ortíz M, Martín A, Díaz YJ (2007) Lista y referencias de los crustàceos 
anfípodos (Amphipoda: Gammaridea) del Atlàntico occidental trop-
ical. Revista de Biología Tropical 55(2): 479–498. doi: 10.15517/
rbt.v55i2.6026

Palerud R, Vader W (1991) Marine Amphipoda Gammaridea in north-east 
Atlantic and Norwegian Arctic. Tromura, Naturvitenskap 68: 1–97.

Pennant T (1777) British Zoology, vol. IV. Crustacea. Mollusca. Testa-
cea. B. White, London, i-viii, 1–154, pl. 1–93.

Pocock RI (1889) Report of the deep-sea trawling cruise off the S.W. 
coast of Ireland, under the direction of Rev. W. Spotswood-Green, 
M.A., F.R.G.S.: Crustacea. Annals and Magazine of Natural History 
Series 6(4): 425–431.

Quetin LB, Ross RM, Uchio K (1980) Metabolic characteristics of mid-
water zooplankton: Ammonia excretion, O:N ratios, and the effect of 
starvation. Marine Biology 59: 201–209. doi: 10.1007/BF00404742

Raitt DS (1937) The benthic Amphipoda of the north-western North Sea 
and adjacent waters. Proceedings of the Royal Society of Edinburgh 
57: 241–254.

Ramsay K, Kaiser MJ, Moore PG, Hughes RN (1997) Consumption of 
fisheries discards by benthic scavengers: utilization of energy sub-
sidies in different marine habitats. Journal of Animal Ecology 66: 
884–896. doi: 10.2307/6004

Reibisch J (1905) Faunistisch-biologische Untersuchungen uber Am-
phipoden der Nordsee, Teil 1. Wissenschaftliche Meeresuntersu-
chungen der Kommission zur Wissenschaftlichen Untersuchung der 
Deutschen Meere, Kiel 8: 145–188.

Robertson D (1888) A contribution towards a catalogue of the Amphi-
poda and Isopoda of the Firth of Clyde. Transactions of the Natural 
History Society of Glasgow 2: 9–99.

Robertson D (1892) A second contribution towards a catalogue of the 
Amphipoda and Isopoda of the Firth of Clyde and west of Scotland. 
Transactions of the Natural History Society of Glasgow 3: 199–223.

Sanderson JM (1973) A catalogue of the Amphipoda (Crustacea) in the 
collection of the late D.H. Reid, now in the Royal Scottish Muse-

um, Edinburgh. Royal Scottish Museum Information Series, Natural 
History 1: 1–79.

Sars GO (1890) An Account of the Crustacea of Norway, with Short 
Descriptions and Figures of all the Species. Vol. I. Amphipoda. 
Parts 1–3. Alb. Cammermeyer, Christiana, 68 pp.

Schellenberg A (1926a) Die Gammariden der Deutschen Südpolar-Ex-
pedition 1901–1903. Deutsche Südpolar-Expedition 18: 235–414.

Schellenberg A (1926b) Amphipoda 3: Die Gammariden der Deutschen 
Tiefsee-Expedition. Wissenschaftliche Ergebnisse der Deutschen 
Tiefsee-Expedition auf dem Dampfer “Valdivia” 1898–1899 23: 
193–243.

Schellenberg A (1942) Krebstiere oder Crustacea IV: Flohkrebse oder 
Amphipoda. Die Tierwelt Deutschlands, Jena 40: 1–252.

Schellenberg A (1955) Amphipoda. Reports of the Swedish Deep-Sea 
Expedition, Zoology 2(14): 182–195.

Scott T (1898) On the distribution of pelagic invertebrate fauna of the 
Firth of Forth and its vicinity during the seven years from 1889 to 
1895, both inclusive. Annual Report of the Fishery Board for Scot-
land, Part III. Scientific Investigations 16: 153–210, pls 154–157.

Scott T (1900) Notes on some crustacean parasites of fishes. Report of 
the Fishery Board for Scotland 18: 144–188.

Sekiguchi H, Yamaguchi Y (1983) Scavenging gammaridean amphi-
pods from the deep-sea floor. Bulletin of the Faculty of Fisheries, 
Mie University 10: 1–14.

Shoemaker C (1945) The Amphipoda of the Bermuda Oceanographic 
Expeditions, 1929–1931. Zoologica, Scientific Contributions of the 
New York Zoological Society 30: 185–266.

Smith KL, Baldwin RJ (1982) Scavenging deep-sea amphipods: effects 
of food odor on oxygen consumption and a proposed metabolic 
strategy. Marine Biology 68: 287–298. doi: 10.1007/BF00409595

Søreide F, Jamieson AJ (2013) Ultradeep-Sea Exploration in the Puer-
to Rico Trench. In: OCEANS-Bergen, 2013 MTS/IEEE, 1–4. doi: 
10.1109/OCEANS-Bergen.2013.6607944

Springthorpe RT, Lowry JK (1994) Catalogue of crustacean type 
specimens in the Australian Museum: Malacostraca. Technical 
Reports of the Australian Museum 11: 1–134. doi: 10.3853/j.1031-
8062.11.1994.68

Stebbing TRR (1906) Amphipoda. I. Gammaridea. Das Tierreich 21: 
1–806.

Stefanidou D, Voultsiadou-Koukoura E (1995) An account of our 
knowledge of the amphipod fauna of the Aegean Sea. Crustaceana 
68(5): 597–615. doi: 10.1163/156854095x00845

Stephensen K (1923a) Crustacea Malacostraca, V: (Amphipoda, I). 
Danish Ingolf-Expedition 3: 1–100.

Stephensen K (1923b) Revideret fortegnelse over Danmarks arter af 
Amphipoda (1. Del) (Hyperiidea; Gammaridea: Lysianassidae). 
Videnskabelige Meddelelser fra Dansk Naturhistorisk Forening i 
Kjöbenhavn 76: 5–20.

Stephensen K (1929) Amphipoda. Die Tierwelt der Nord- und Ostsee 
14: 1–188.

Stephensen K (1932) The Tanaidacea and Amphipoda of the Arctic. 
Fauna Arctica 6: 343–378.

Stephensen K (1935) The Amphipoda of N. Norway and Spitsbergen 
with adjacent waters. Tromsö Museums Skrifter 3: 1–140.

Stephensen K (1940) Marine Amphipoda. The Zoology of Iceland 3: 
1–111.

Stephensen K (1942) The Amphipoda of N. Norway and Spitsbergen 
with adjacent waters. Tromsö Museums Skrifter 3: 363–526.



Zoosyst. Evol. 91 (1) 2015, 1–43

zse.pensoft.net

43

Stossich M (1880) Prospetto della Fauna del mare Adriatico. Part III. 
Bollettino Società adriatica di Scienze naturali in Trieste 6: 1–95.

Stroobants G (1976) Description nouvelle d’Aroui setosus 
Chevreux 1910 (Crustacea Amphipoda) et comparaison de 
l’evolution morphologique des Aroui setosus et Scopelocheirus 
hopei. Bollettino del Museo Civico di Storia Naturale di Verona 
3: 239–268.

Takekawa AT, Ishimaru S (2000) A new species of the genus Sco-
pelocheirus (Crustacea: Amphipoda: Gammaridea) from Onaga-
wa Bay, northeastern Japan. Zoological Science 17: 681–687. doi: 
10.2108/zsj.17.681

Takekawa A, Sasaki K, Omori M (2004) Diel activity and vertical 
distribution of Lysianassoid amphipods dominant in Onagawa 
Bay, north-eastern Japan. Fisheries Science 70(6): 971–977. doi: 
10.1111/j.1444-2906.2004.00896.x

Thurston MH (1990) Abyssal necrophagous amphipods (Crustacea: 
Amphipoda) in the northeast and tropical Atlantic Ocean. Progress 
in Oceanography 24: 257–274. doi: 10.1016/0079-6611(90)90036-2

Thurston MH (2001) Pelagic amphipods. In: Jazdzewski K, Baldinger 
A, Coleman CO, De Broyer C, Gable MF, Plaiti W (Eds) Proceed-
ings of the Xth International Colloquium on Amphipoda, Heraklion, 
Crete, Greece, 16–21 April 2000. Polskie Archiwum Hydrobiologii, 
682–694.

Thurston MH, Allen E (1969) Type material of the families Lysianas-
sidae, Stegocephalidae, Ampeliscidae and Haustoriidae (Crustacea: 
Amphipoda) in the collections of the British Museum (Natural His-
tory). Bulletin of the British Museum (Natural History), Series Zo-
ology 17: 347–388.

Treude T, Janßen F, Queisser W, Witte U (2002) Metabolism and 
decompression tolerance of scavenging lysianassoid deep-sea 
amphipods. Deep Sea Research Part I: Oceanographic Research 
Papers 49(7): 1281–1289. doi: 10.1016/S0967-0637(02)00023-7

Vader W (1978) Associations between amphipods and echinoderms. 
Astarte 11: 123–134.

Vader W (1983) Prehensile pereopods in gammaridean Amphipoda. 
Sarsia 68: 139–148.

Vallet C, Dauvin J-C (1996) Qualitative and quantitative composition 
of the suprabenthic amphipods from the English Channel. Polskie 
Archiwum Hydrobiologii 42: 461–481.

Vermeer K, Devito K (1988) The importance of Paracallisoma coecus 
and myctophid fishes to nesting fork-tailed and Leach’s, storm-
petrels in the Queen Charlotte Islands, British Columbia. Journal of 
Plankton Research 10(l): 63–75. doi: 10.1093/plankt/10.1.63

Vinogradov GM (2004) Near-bottom and pelagic gammaridean am-
phipods in the western Indian Ocean. Annals of the South African 
Museum 112: 39–88.

Vinogradov ME, Vinogradov GM (1993) [Notes about pelagic and 
benthopelagic gammarids in the Orkney Trench]. Akademiya 
Nauk SSSR, Trudy Instituta Okeanologii 127: 129–133. [In 
Russian]

Vinogradov ME, Vereschchaka AL, Vinogradov GM (1996) Visual ob-
servations from DSRV “Mir” in location of the Russian submarine 
“Komsomolet” wreck. Deep-Sea Newsletter 24: 7–8.

Walker AO (1892) The lysianassids of the ‘British Sessile-eyed Crus-
tacea’, Bate & Westwood. Annals and Magazine of Natural History 
Series 6(9): 134–138.

Walker AO (1895) Revision of the Amphipoda of the L.M.B.C. district. 
Liverpool Marine Biological Committee Reports 4: 415–448.

Walker AO (1896) Higher Crustacea. In: Herdman (Ed.) Ninth annual 
report of the Liverpool Marine Biology Committee and their Biolog-
ical Station at Port Erin. Proceedings and Transactions of the Liver-
pool Biological Society 10: 34–91.

Walker AO (1898) Malacostraca from the west coast of Ireland. Trans-
actions of the Liverpool Biological Society 12: 159–172.

Williams G (1938) On the occurrence of Scopelocheirus hopei and Ci-
rolana borealis in licing Acanthias vulgaris (spiny dogfish). The 
Irish Naturalists’ Journal 7: 89–91.

Williams G (1954) Fauna of Strangford Lough and neighbouring coasts. 
Proceedings of the Royal Irish Academy 56B: 29–133.

Wolff T (1959) La faune hadale ou faune des profondeurs superieures 
à 6000-7000 metres. La Terre et la Vie 106(2–3): 244–266, pl. 244.

Wrzesniowski A (1874) On Callisoma Branickii, a new species from 
Nice. Annals and Magazine of Natural History Series 4(14): 15–16.

Wrzesniowski A (1879) Vorlaufige Mittheilungen uber einige Amphi-
poden. Zoologischer Anzeiger 2: 348–351.

Zakhama-Sraieb R, Sghaier Y-R, Charfi-Cheikhrouha F (2009) Am-
phipod biodiversity of the Tunisian coasts: update and distribu-
tional ecology. Marine Biodiversity Records 2: e155. doi: 10.1017/
S1755267209990820

Supplementary material 1

Collection data for new species of Scopelocheiridae 
described 
Authors: Niamh M. Kilgallen, James K. Lowry
Data type: species data
Explanation note: Collection data and registration infor-

mation for new taxa described in this paper.
Copyright notice: This dataset is made available under 

the Open Database License (http://opendatacommons.
org/licenses/odbl/1.0/). The Open Database License 
(ODbL) is a license agreement intended to allow us-
ers to freely share, modify, and use this Dataset while 
maintaining this same freedom for others, provided 
that the original source and author(s) are credited.

Supplementary material 2

Distribution data for Scopelocheiridae species
Authors: Niamh M. Kilgallen, James K. Lowry
Data type: distribution data
Explanation note: Collection data of scopelocheirid spec-

imens as recorded in the literature. This information 
is taken from the literature referenced within and in-
cludes as much information as available, including lo-
cality, depth, habitat, sampling method, museum reg-
istration details and the name as originally recorded.

Copyright notice: This dataset is made available under 
the Open Database License (http://opendatacommons.
org/licenses/odbl/1.0/). The Open Database License 
(ODbL) is a license agreement intended to allow us-
ers to freely share, modify, and use this Dataset while 
maintaining this same freedom for others, provided 
that the original source and author(s) are credited.



zse.pensoft.net

Kilgallen, N.M. & Lowry, J.K.: A review of  the Scopelocheiridae44



museum für naturkunde

The shallow-water chitons (Mollusca, Polyplacophora) of Caldera, 
Region of Atacama, northern Chile
Juan Francisco Araya1,2, Marta Esther Araya3

1 Programa de Doctorado en Sistemática y Biodiversidad, Departamento de Zoología, Universidad de Concepción. Casilla 160-C, Concepción, Chile
2 Laboratorio de Invertebrados Acuáticos, Departamento de Ciencias Ecológicas, Facultad de Ciencias, Universidad de Chile, Las Palmeras 

3425, Ñuñoa CP 780-0024, Santiago, Chile
3 Los Gladiolos 520, Caldera. Chile

http://zoobank.org/6D9539C2-76A3-4803-95F6-8347908EA835

Corresponding author: Juan Francisco Araya (jfaraya@u.uchile.cl)

Abstract

The Molluscan species of the northern littoral of Chile have been sparsely studied. This 
work reviews for the first time the diversity of polyplacophoran molluscs around the 
port of Caldera, in the Region of Atacama (26°45’49”S; 70°45’17”W to 27°20’23”S; 
70°56’46”W), northern Chile. Eleven species were found in this study: Acanthopleu-
ra echinata (Barnes, 1824); Callistochiton pulchellus (Gray, 1828); Calloplax vivipa-
ra (Plate, 1899), Chaetopleura peruviana (Lamarck, 1819); Chiton cumingsii Frembly, 
1827; Chiton granosus Frembly, 1827; Chiton magnificus Deshayes, 1827; Enoplochiton 
niger (Barnes, 1824), Radsia barnesii (Gray, 1828), Tonicia atrata (G. B. Sowerby II, 
1840) and Tonicia chilensis (Frembly, 1827). All of the species occurring in the area have 
distributions in the southeastern Pacific Ocean, from Ecuador to central Chile, and three 
of them are species endemic to the Chilean coasts (Calloplax vivipara, Radsia barnesii, 
and Tonicia atrata). This diversity of species is comparable to that of better surveyed 
faunas of central and southern Chile or Patagonia. Of the eleven species recorded, the 
geographic distribution records for Callistochiton pulchellus, Radsia barnesii and Toni-
cia atrata are extended, and Calloplax vivipara is found alive again after 40 years, filling 
a gap in its known distribution. Illustrations of living specimens in their habitat, distribu-
tion records and a taxonomic key for all the studied taxa are also provided.
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Introduction

Research on marine molluscs of northern Chile began with 
the descriptions of some species by Sowerby (1832), 
d’Orbigny (1847), Hupé (1854) and Philippi (1860) in 
the late 19th century. Further works include the studies 
done by Dall (1909), mostly in deep water areas along the 
Chilean and Peruvian coasts; Gigoux (1934), which listed 
the species found in the Region of Atacama, Marincovich 
(1973), describing the intertidal molluscs of Iquique; 
Acuña (1977), Bretos (1980), Bretos et al. (1983) and 
McLean (1984) dealing with fissurellid limpets and, more 
recently, the works of Guzmán et al. (1998) which studied 
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the molluscan fauna of Antofagasta; Véliz and Vásquez 
(2000) reviewing the Trochidae species from northern 
Chile, and a few works, among others, describing new 
Calyptraeidae (Brown and Olivares 1996, Véliz et al. 
2012), Limidae (Campusano et al. 2012) or Buccinidae 
species (Araya 2013).

Regarding the Chilean Polyplacophora — apart from 
the early works of Frembly (1827), Rochebrune and Ma-
bille (1885), Rochebrune (1889), Pilsbry (1893), Plate 
(1901, 1902), Thiele (1906, 1911) or Melvill and Stan-
den (1912) among others — it was the work of Leloup 
(1956) which produced the most detailed study dealing 
with this molluscan class in the country; encompassing 
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material from between Iquique (20°S) in northern Chile 
to Punta Arenas (53°S) in the extreme south of the coun-
try. Most of the subsequent works dealing with chitons 
have been focused on species from central and southern 
Chile (Castellanos 1948, 1951, Stuardo 1959, Osorio and 
Reid 2004, Schwabe and Sellanes 2004, 2010, Sirenko 
2006), with a few works including shallow water spe-
cies (Schwabe et al. 2006, Sirenko 2007). Further recent 
works including species from the Region of Atacama or 
northern Chile in particular only include the Kaas and 
Van Belle monograph series (Kaas and Van Belle 1985a, 
1985b, 1987, 1990, 1994) which studied the worldwide 
chitons and, among them, Chilean species.

This molluscan class is often overlooked in Chile, as 
their species are mostly small and hard to collect and to 
preserve, however, three of the large species of Chilean 

chitons (Acanthopleura echinata (Barnes, 1824), Chiton 
(Chiton) magnificus Deshayes, 1827 and Chiton (Chiton) 
granosus (Frembly, 1827)) are collected with gastronom-
ic purposes (Osorio 2002), and some species are used in 
traditional medicine in northern Chile. Chitons play a 
role in controlling the green algal cover in mid-intertidal 
exposed rocky-shores of central Chile (Aguilera and Na-
varrete 2007) eating encrusting corallines (Camus et al. 
2012), newly settled barnacles (Aguilera 2005) and other 
sessile and mobile invertebrates (Camus et al. 2008), and 
thus they have a direct impact on the intertidal ecosystem.

The coast of the Region of Atacama consists of rocky 
formations of volcanic origin with a few sandy beaches. 
The intertidal area of most of the coast, with the excep-
tion of a few scattered bays, is narrow (up to 20 m) and 
presents a diverse geography including cliffs, rocky plat-

Table 1. Sampling sites, arranged from north to south.

Locality Habitat type/Macroalgae Coordinates Species present

Obispito
Rocky coast with tidal pools, crustose 
coralline algae.

26°45’49”S; 70°45’17”W Calloplax vivipara, Chiton cumingsii.

Aguas Verdes
Rocky coast with tidal pools, large 
phaeophyta algae (Lessonia sp).

26°52’20”S; 70°49’25”W
Chiton cumingsii, Chiton magnificus, 
Tonicia chilensis.

Playa Granito Orbicular Pebble beach, minor algae covering. 26°58’22”S; 70°47’43”W Chiton cumingsii.

Playa Rodillo Exposed rocky coast and pebble beach. 26°59’48”S; 70°47’27”W Enoplochiton niger.

Sur de Playa Ramada
Rocky coast with tidal pools and rock 
intrusions in sandy beach. Great diversity 
of  algae.

27°00’37”S; 70°48’04”W

Callistochiton pulchellus, Calloplax 
vivipara, Chaetopleura peruviana, 
Chiton cumingsii, Chiton magnificus, 
Radsia barnesii, Tonicia chilensis.

Islote Playa Ramada
Rocky coast, big boulders. Holdfasts of  
Lessonia nigrescens.

27°00’41”S; 70°48’23”W
Chaetopleura peruviana, Chiton 
cumingsii, Enoplochiton niger.

Playa El Pulpito
Pebble beach, rock formation. Several 
algae.

27°01’22”S; 70°48’30”W
Chaetopleura peruviana, Callistochiton 
pulchellus, Chiton cumingsii, 
Enoplochiton niger.

Playa El Pulpo
Rocky coast with protected sandy beach. 
Great diversity of  algae.

27°01’37”S; 70°48’39”W
Chaetopleura peruviana, Callistochiton 
pulchellus, Chiton cumingsii, 
Chiton granosus, Radsia barnesii.

Norte Bahía de Caldera
Rocky coast, rock slabs and pockets of  
sand. Encrusting algae, Ulva lactuca, etc.

27°03’01”S; 70°48’30”W
Acanthopleura echinata, 
Chaetopleura peruviana, 
Chiton granosus, Enoplochiton niger.

Sur de Playa Negra
Sandy beach with rock formation. Minor 
algal covering.

27°03’38”S; 70°48’51”W
Chaetopleura peruviana, Chiton 
cumingsii.

Sur de Playa Brava
Rock formation among sandy beaches, 
Ulva lactuca and red algae.

27°03’50”S; 70°49’13”W
Chaetopleura peruviana, Chiton 
cumingsii.

Playa Mansa
Limestone slabs on sandy beach. Small 
algae covering, encrusting algae.

27°03’58”S; 70°49’36”W

Acanthopleura echinata, 
Chaetopleura peruviana, 
Chiton cumingsii, Chiton granosus, 
Tonicia atrata, Tonicia chilensis.

Sur Bahía de Caldera
Rock slabs, pebble beach. Encrusting 
algae.

27°03’33”S; 70°49’55”W
Chaetopleura peruviana, 
Chiton cumingsii, Chiton granosus, 
Tonicia chilensis.

Calderilla
Loose boulders on sandy beach, Gracilaria 
algae.

27°05’30”S; 70°50’56”W
Chaetopleura peruviana, Chiton 
cumingsii, Tonicia chilensis.

Peninsula Calderilla
Rocky coast with small pebble beach, 
Ulva lactuca and red algae.

27°05’15”S; 70°51’27”W
Calloplax vivipara, Chaetopleura 
peruviana, Chiton cumingsii, 
Radsia barnesii.

Norte Bahía Inglesa Rocky beach, scattered sandy pockets. 27°05’14”S; 70°51’49”W
Chaetopleura peruviana, 
Chiton cumingsii.

Sur Playa Rocas Negras
Rocky formation on sandy beach. 
Encrusting corallines.

27°07’39”S; 70°54’53”W
Chaetopleura peruviana, 
Chiton cumingsii.

Playa Chorrillos
Rocky coast with scattered pebble 
beaches. Large algae holdfasts (Lessonia 
nigrescens, Lessonia trabeculata)

27°12’44”S; 70°57’05”W
Chaetopleura peruviana, 
Chiton cumingsii, Chiton magnificus.

Bahia Cisne
Sandy beach with rock platforms. 
Filamentous algae.

27°14’57”S; 70°57’42”W Chiton cumingsii.

Puerto Viejo
Sandy beach with limestone rocks 
intrusions. Minor algae communities.

27°20’23”S; 70°56’46”W Chiton cumingsii.
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forms, intertidal pools, and boulder fields. The exposed 
side of rocks and boulders are exposed to strong surf, 
with just a few sheltered areas, particularly in the area 
of the Bay of Caldera, Obispito and Calderilla (Table 1).

This work presents an overview, with distributions and 
illustrations, of all the species of Polyplacophora found in 
the Region of Atacama, northern Chile. The distribution 
range and a taxonomic key to all the studied species is 
also provided. The aim of this preliminary paper is thus 
to contribute on the knowledge of the molluscan fauna, in 
particular of northern Chile.

Material and methods

The material considered in this study was mostly ob-
tained by sampling in the rocky coastal areas around 
the port of Caldera (27°04’S; 70°50’W), between Cale-
ta Obispito (26°45’49”S; 70°45’17”W) and Puerto Vie-
jo (27°20’23”S; 70°56’46”W), and in specific localities 
along the coasts of the Region of Atacama, northern 
Chile, during the summers of 2011 to 2012 and in Au-
gust–December 2012. A synopsis of all the stations is 
given in Table 1. The surveys used a similar approach to 
the work of García-Ríos et al. (2011). The terminology of 
shell morphology is based upon Schwabe (2010). Orig-
inal descriptions of all species were carefully reviewed 
and voucher specimens, unless indicated, are deposited 
under accession number 3072014 in the collections of the 
Museo Paleontológico de Caldera, Caldera, Chile (MP-
CCL). Abbreviations used are: LACM, Natural History 
Museum of Los Angeles County, Los Angeles, USA; 
SBMNH, Santa Barbara Museum of Natural History, 
Santa Barbara, USA; NHMUK, National History Muse-
um, London, United Kingdom.

Systematic taxonomy

Class Polyplacophora Gray, 1821
Subclass Neoloricata Bergenhayn, 1955
Order Chitonida Thiele, 1909
Suborder Chitonina Thiele, 1909
Superfamily Chitonoidea Rafinesque, 1815
Family Callistoplacidae Pilsbry, 1893

Genus Callistochiton Carpenter MS, Dall, 1879

Type species. Callistochiton palmulatus Carpenter MS, 
Dall, 1879, by monotypy.

Callistochiton pulchellus (Gray, 1828)
Plate 1, Fig. 2; Table 2

Chiton pulchellus Gray, 1828: 6, pl. 3, fig. 9. Chiton bi-
costatus d’Orbigny, 1847: 486, pl. 81, figs 7–9. Callis-
tochiton shuttleworthianus: Bergenhayn 1937: 284, figs 

3f–g (non Callistochiton shuttleworthianus Pilsbry, 
1893). Callistochiton carmenae Smith & Ferreira, 1977: 
87, figs 10–11. Callistochiton pulchellus: Ferreira 1979: 
460, figs 25–26; Aguilera 2005a: 207, fig. 1. Detailed 
bibliography and synonymy in Kaas and Van Belle 
(1994: 161).

Description. Animal of small size, up to 11.5 mm in ex-
amined specimens, elongate oval, moderately elevated, 
color of tegmentum creamy white or bright white. Head 
valve semicircular, sculpture with 10–15 low rounded, 
equally spaced, nodulose, annulate, radial ribs, becoming 
obsolete towards the apex, the posterior ribs being stron-
gest and more nodulose. Intermediate valves rectangular, 
lateral areas well defined, sculptured with two strong ra-
dial ribs. Central area with two series of equally spaced, 
diagonal lirae, forming rounded depressions in the in-
terspaces. Tail valve semi-oval, slightly less wide than 
head valve, sculptured like head valve, with 8–11 weaker 
radial ribs. Girdle rather wide, yellowish white, dorsally 
covered with small, oval, imbricating scales (After Kaas 
and Van Belle 1994).

Material examined. Specimens found under sunken 
rocks in tidal pools in Playa El Pulpito (SBMNH 452240, 
1 speci men), Sur de Playa Ramada and Playa El Pulpo 
(Table 1).

Distribution. This species has records from Islay 
(17°03’S; 72°06’W), Peru to Chanavayita cove, 54 km 
south of Iquique, Chile (20°42’S; 70°09’W), with records 
also in the Galápagos Islands (01°40’N; 92°01 W), Ecua-
dor (Aguilera 2005a). The present record (at 27°S) is now 
the southernmost record for this species.

Remarks. This is a small (under 12 mm) chiton, easily 
overlooked but for its bright whitish color. It is a fairly 
rare species; they were not abundant and were found 
only in two of the studied locations (Table 1), under 
rocks sunken in tidal pools, associated to small commu-
nities of Acar pusilla Sowerby, 1832, Liotia cancellata 
Gray, 1842, Rissoina inca Sowerby, 1832, encrusting 
algae and sponges. It has been reported that this spe-
cies feeds on sponges, bryozoa and diatoms (Aguilera 
2005). This species can be mistaken for Calloplax vi-
vipara (Plate, 1902), differing from this species in hav-
ing a less elongate body shape, with a much finer and 
subtle sculpture (especially noticeable on the terminal 
valves), it differs from C. vivipara in having rounded 
depressions in the central-lateral areas of the valves, es-
pecially in the middle valves.

Genus Calloplax Thiele, 1909

Type species. Chiton janeirensis Gray, 1828, by mono-
typy.
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Calloplax vivipara (Plate, 1899)
Plate 1, Fig. 3; Table 2

Callistochiton viviparus Plate, 1899: 154, pl. 9, figs 267–
281; Dall 1909: 246; Gigoux 1934: 281; Boudet 1945: 
134; Leloup 1956: 46; Stuardo 1959: 144: Smith 1966: 
436, 437, 441, 442. Chiton janeirensis, Var.?: Gray 1828: 
5; Sowerby 1840: 6, sp. no. 78 (spelled janierensis). Cal-
loplax viviparus: Ferreira 1978: 60, figs 2 & 5.

Description. Animal of small size, up to 12 mm in exam-
ined specimens, elongate oval, moderately elevated, color 
of tegmentum tan or creamy white. Head valve semicir-
cular, sculpture with about nine equally spaced, nodulose, 
annulate and well defined radial ribs. Intermediate valves 
rectangular, lateral areas well defined, sculptured with 
two strong radial ribs. Central area with about eight lon-
gitudinal riblets per side, well-marked in the pleural areas 
but becoming obsolete at the jugum. The riblets tend to 
converge anteriorly and are not latticed. Posterior valve 
semi-oval, elevated at the central mucro, with nine well 
defined radial ribs. Girdle yellowish white, dorsally cov-
ered with small scales (After Ferreira 1978).

Material examined. Specimens found under rocks in a tid-
al pool at Obispito (MPCCL 3072014B, 1 specimen), Sur 
de Playa Ramada and under rock slabs sunken under boul-
ders in Peninsula Calderilla (SBMNH 452241, 1 specimen).

Distribution. Plate (1899) described this species for Isla 
Pacharos (=Pájaros), near Coquimbo, Chile (29°58’S; 
71°21’W). Ferreira (1978) additionally recorded this spe-
cies from the intertidal of Pozo Toyo, South of Iquique, 
Tarapacá Province (20°25’S; 70°10.5’W) and mainland 
East of Isla Santa María, North of Antofagasta, Antofa-
gasta Province (23°25’S; 70°36’W) from specimens 
housed at the LACM. A specimen labelled Chiton janei-
rensis (NHMUK 197742) identified by Ferreira (1978) 
as C. viviparus extended the southern distribution of this 
species at Valparaiso (33°02’S; 71°38’W). This is the first 
time this species is recorded, in the field, since its descrip-
tion and the present record fills a gap in the distribution in 
Chile of this rare species.

Remarks. This is a rare species, found in only two of 
the locations under study; in both places this species was 
found under rocks sunken in tidal pools, associated to en-
crusting sponges and to communities of the small mus-
sel Brachidontes granulata (Hanley, 1843). According 
to Plate (1899) this species is ovoviviparous; that cited 
author found about 15 embryos, some with seven shell 
valves, in the ovary of a single specimen. In fact, this is 
the only chiton species ever reported to be ovoviviparous 
(Pearse 1979). This species is somewhat similar to Callis-
tochiton pulchellus (Gray, 1828), differing in the coarse 
sculpture (especially in the anterior valve, with fewer and 
stronger ribs), the presence of longitudinal riblets in the 
central areas, and the more yellowish body color.

Family Chaetopleuridae Plate, 1899
Subfamily Chaetopleurinae Plate, 1899

Genus Chaetopleura Shuttleworth, 1853

Type species. Chiton peruvianus Lamarck, 1819, by sub-
sequent designation.

Chaetopleura (Chaetopleura) peruviana (Lamarck, 
1819)
Plate 1, Fig. 4; Table 2

Chiton peruvianus Lamarck, 1819: 321; Barnes 1824: 70, 
pl. 3, fig. 2. Chaetopleura peruviana: Plate 1902: 182, 
pl. 2, figs 141–142, pl. 10, figs 294–301, pl. 11, figs 302–
303; Dall 1909: 244; Marincovich 1973: 44, fig. 101; 
Aldea and Valdovinos 2005: 383, fig. 5C. Chaetopleura 
(Chaetopleura) peruviana: Kaas and Van Belle 1987: 
62, fig. 27; Reid and Osorio 2000: 113, fig. 2A.

Description. Animal of medium to large size, up to 45 
mm long in examined specimens. Oval to elongate oval, 
slightly depressed, color of tegmentum greenish-brown 
to dark brown. Head valve semicircular, front slope 
straight, posterior margin V-shaped. Intermediate valves 
broadly rectangular. Tail valve less than semicircular, al-
most as wide as head valve. Girdle profusely beset with 
very long (up to 10 mm) thick, coarse, corneous hairs, not 
only interspersed throughout girdle but in girdle bridges, 
protruding at sutures and extending over valves. Tegmen-
tum pustulose sculptured with minute and neatly separat-
ed pustules, on the end valves the pustules are arranged 
in radiating rows. Body width/length, mean 0.66; height/
length, mean 0.22 (After Ferreira 1983).

Material examined. Specimens found in almost all loca-
tions, with the exception of Bahia Cisne, Puerto Viejo and 
Playa Rodillo up to Obispito (Table 1). Calderilla (MPC-
CL 3072014C, 1 specimen).

Distribution. Kaas and Van Belle (1987) cited this spe-
cies along the western coast of South America, between 
Cape San Lorenzo (1°4’0”S; 80°55’60”W), Ecuador to 
the Chonos Archipelago (45°0’0”S; 74°0’0”W), southern 
Chile. This species lives in the intertidal zone down to a 
depth of 40 m (Kaas and Van Belle 1987).

Remarks. This species is easily distinguished from all 
other chitons in the region by the presence of hairs covering 
the valves and sutures. A similar species, Chaetopleura 
(Chaetopleura) benaventei Plate, 1899 is slightly smaller 
in size and differs in the overall coloration and in the 
absence of the corneous bristles. Chaetopleura hennahi 
(Gray, 1828) found between El Callao, Peru and Arica, 
Chile (Kaas and Van Belle 1987) has a wine-red to reddish 
brown tegmentum and lacks the blackish corneous hairs 
which protrude at the sutures in Chaetopleura peruviana.
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Family Chitonidae Rafinesque, 1815
Subfamily Acanthopleurinae Dall, 1889

Genus Acanthopleura Guilding, 1829

Type species. Chiton spinosus Bruguière, 1792, by sub-
sequent designation.

Acanthopleura echinata (Barnes, 1824)

Plate 1, Fig. 1; Table 2

Chiton echinatus Barnes, 1824: 71, pl. 3, figs 4a, b. Chiton 
spiniferus Frembly, 1827: 196, suppl. pl. 16, fig. 6; Sow-
erby 1833, pl. 1, fig. 47. Acanthopleura echinata: Dall 

Plate 1. Chiton species photographed in situ; 1. Acanthopleura echinata, Playa Mansa; 2. Callistochiton pulchellus, Playa El Pulpo; 
3. Calloplax vivipara, Peninsula Calderilla; 4. Chaetopleura peruviana, Sur Playa Ramada; 5. Chiton cumingsii, Playa El Pulpo; 
6. Chiton granosus, Playa Mansa. Scale bars are: 2 cm for 1, 2, 3 and 1 cm for 4, 5, 6.
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1909: 180, 248, pl. 23, fig. 6; Marincovich 1973: 44, fig. 
100; Osorio 2002: 52.

Description. Animal of very large size, up to 158 mm in 
examined specimens. Tegmentum smooth to shiny (but 
often eroded), dark reddish-brown, with occasional small 
blue spots. Lateral areas hardly raised, smooth except for 
two radial rows, one of 5–9 round granules indenting su-
tural edge. Anterior valve with some 10 radial rows of 
round granules; space between rows smooth. Central areas 
with raised, well-defined, smooth jugal band bordered by 
shallow, longitudinal grooves with short, wavy, longitu-
dinally oriented riblets on pleural areas. Girdle upper sur-
face with erect, strong, spike-like spines, round in cross 
section, up to 8 mm long in large specimens (longer if not 
broken), often encrusted. Girdle bridges empty (After Fer-
reira 1986). According to Osorio (2002) this is a dioecious 
species, which can reach a maximum length of 200 mm.

Material examined. Specimens found in two locations; 
Norte Bahía de Caldera (MPCCL 3072014A, 1 speci-
men) and in Playa Mansa, in subtidal areas in exposed 
rocks and in rocks associated with the giant kelp Lessonia 
nigrescens Bory de Saint-Vincent, 1826.

Distribution. According to Ferreira (1986) this spe-
cies is found from Talara, Peru (04°34’S; 81°16’W) to 
Punta Tumbes, Bahía de Concepción, Chile (36°49’S; 
73°03’W), and is limited to the intertidal zone and shal-
low subtidal, 0–4 m depth, on rocks often exposed to 
heavy surf.

Remarks. This is one of the largest polyplacophoran in 
Chile, differing from the also large Enoplochiton niger in 
having conspicuous spines in the girdle, not sparse scales 

as in E. niger. This species prefers the subtidal zone and 
wave-exposed shores, and it is often covered with al-
gae and epibionts (Scurria species, Mytilus species, etc) 
which allow this species to blend in with its surroundings. 
The spines are often covered with encrusting algae in old-
er specimens. This is a commercially important species 
(Osorio 2002).

Genus Enoplochiton Gray, 1827

Type species. Chiton niger Barnes, 1824, by monotypy.

Enoplochiton niger (Barnes, 1824)

Plate 2, Fig. 1; Table 2

Chiton niger Barnes, 1824: 71, pl. 3, fig. 3. Enoplochiton 
niger: Pilsbry 1893: 14: 252, pl. 52, figs 22–29; Marin-
covich 1973: 43, fig 99. Acanthopleura nigra: Ferreira 
1986: 266, figs 106–111 and 113–N.

Description. Animal very large in size, up to 190 mm in 
examined specimens. Tegmentum dark chocolate-brown, 
shiny, but easily eroded. Anterior valve with 4–6 concen-
tric, zig-zagged furrows. Lateral areas elevated, well de-
fined by strong round rib at diagonal line, with zig-zagged 
furrows as on anterior valve. Central areas well defined, 
smooth jugum bordered by narrow, depressed area with 
irregular, short, oblique furrows; para-jugal area smooth; 
pleural area with longitudinal, parallel furrows, not usual-
ly reaching anterior border of valve. Girdle thick, muscu-
lar; dorsal surface dark brown, conspicuously dotted with 
light brown scales, scales irregular in size (larger in middle 

Table 2. Distribution range of taxa considered in this work.

Species Distribution References

Acanthopleura echinata (Barnes, 1824)
Talara, Peru (04°34’S; 81°16’W) to Punta Tumbes, Bahía de 
Concepción, Chile (36°49’S; 73°03’W).

Ferreira 1986

Callistochiton pulchellus (Gray, 1828)
Islay (17°03’S; 72°06’W), Peru to Ramada Beach, Caldera 
(26°56’S; 70°47’W).

Aguilera 2005a and 
this study.

Calloplax vivipara (Plate, 1902)
Pozo Toyo, South of  Iquique (20°25’S; 70°10.5’W) to 
Valparaiso (33°02’S; 71°38’W), Chile.

Plate 1902; Ferreira 
1978 and this work

Chaetopleura (Chaetopleura) peruviana 
(Lamarck, 1819)

Cape San Lorenzo, Ecuador (01°04’S; 80°55’60”W) to the 
Chonos Archipelago, Chile (45°00’S; 74°00’W).

Kaas and Van Belle 
(1983)

Chiton (Chiton) cumingsii Frembly, 1827
Paita, Peru (05°05’34”S; 81°06’07”W) to Puerto Montt 
(41°28’S; 72°56’W), Chile.

Marincovich (1973).

Chiton (Chiton) granosus Frembly, 1827
Paita, Peru (05°05’34”S; 81°06’07”W) to Boca de Guafo 
(43°39’S; 74°00’W), Region of  Aysén, Chile.

Marincovich (1973) and 
Osorio et al. (2005).

Chiton (Chiton) magnificus Deshayes, 1827
San Lorenzo Island, Peru (12°05’23”S; 77°13’26”W) south 
to Bahía Tictoc, Chiloé Province, Chile. (43°36’40”S; 
72°57’15”W).

Bullock (1988)

Enoplochiton niger (Barnes, 1824)
Talara, Peru (04°34’S; 81°16’W) to Coquimbo Bay, Chile 
(29°58’S; 71°21’W).

Ferreira 1986

Radsia barnesii (Gray, 1828)
Ramada Beach, Caldera (26°56’S; 70°47’W) to the Chonos 
Archipelago (45°0’0”S; 74°0’0”W), Chile.

Bullock (1988) and this 
study

Tonicia atrata (Sowerby II, 1840)
Playa Mansa, Caldera (27°03’58”S; 70°49’36”W) to Tierra del 
Fuego (54°S), Chile.

Reid and Osorio (2000) 
and this study

Tonicia chilensis (Frembly, 1827) Peru (12°S) to Chile (54°S). Reid and Osorio (2000).
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1/3 of girdle), up to 1.5–2 mm long in specimens 50 mm 
long (larger in larger specimens), vaguely striate, usually 
eroded at upper edge, clearly separated from each other by 
area as wide as scale; on outer 1/5 of girdle, scales much 
smaller, shorter, dark brown, erect, spine-like; girdle sur-
face completely covered otherwise with minute, dark 
brown, lanceolate spicules, up to 100 μm long, 25 μm 
thick. Girdle bridges, empty in middle third, but crowded 
with small, dark brown spiculoid elements (akin to those 
on girdle proper) in outer thirds (After Ferreira 1986).

Material examined. Specimens found exposed on large 
boulders in the surf–zone, in Playa Rodillo, Playa El 
Pulpito (MPCCL 3072014E, 1 specimen) and in Norte 
Bahía de Caldera.

Distribution. This species is confined to the western 
temperate coast of South America, from Talara, Peru 
(04°34’S; 81°16’W) to Coquimbo Bay, Chile (29°57’S; 
71°20’W). Its bathymetric range is limited to the intertid-
al zone (Ferreira 1986).

Remarks. With sizes up to 200 mm (Sanhueza et al. 
2008), this is one of the largest polyplacophoran species in 
the country. It lives almost exclusively in exposed rocks or 
in the surf zone. Although this species is mostly herbivore, 
it has been described also as a generalist polyphagous con-
sumer, and a potential omnivorous, (Sanhueza et al. 2008). 
A brown-colored variety of the limpet species, Scurria 
variabilis (Sowerby, 1839), lives on the valves of this spe-
cies, having been found in all the specimens examined in 
this study. An unidentified barnacle was also observed on 
the valves of a few specimens. In some places (Rodillo 
beach, Obispito bay; Table 1) juvenile specimens can be 
found among crevices of large boulders. It was observed 
that this species is predated by the common gull, Larus do-
minicanus (Lichtenstein, 1823), an omnivore species that 
also predates on the intertidal large keyhole limpets of the 
genus Fissurella (Bahamondes & Castilla, 1986).

Family Chitonidae Rafinesque, 1815
Subfamily Chitoninae Rafinesque, 1815

Genus Chiton Linnaeus, 1758

Type species. Chiton tuberculatus Linnaeus, 1758, by 
subsequent designation.

Chiton (Chiton) cumingsii Frembly, 1827

Plate 1, Fig. 5; Table 2

Chiton cumingsii Frembly, 1827: 198, suppl. pl. 16, fig. 3; 

Dall 1909: 247. Chiton cumingsii: Reeve, 1847, pl. 1, figs 
2a, b; Plate 1902: 46, pl. 3, figs 179–184, pl. 4. Chiton 
cumingi: Pilsbry 1893: 164, pl. 30, figs 29–31. Chiton 
(Amaurochiton) cumingsii: Bullock 1988: 166, figs 59–
63, 69, 74 and 77.

Description. Animal of large size, reaching almost 60 
mm in length in examined specimens. Anterior valve 
straight; post-mucronal slope of posterior valve slight-
ly concave. Shell color yellowish white with concentric 
brown bands crossing lateral triangle longitudinally, then 
proceeding antero–medially over ribs of central area. Gir-
dle light olive green or pinkish-brown. Interior of shell 
white with some dull green in posterior depression (After 
Bullock 1988).

Material examined. Specimens found in all the rocky 
shore stations (except Playa Rodillo and Norte Bahía de 
Caldera). Collected under rocks and rock slabs, Sur de 
Playa Brava (MZUC 39613, 1 specimen).

Distribution. Marincovich (1973) cites this species 
from Paita (05°05’S; 81°06’W), Peru to Puerto Montt 
(41°28’S; 72°56’W), Chile.

Remarks. This colorful species is the most common and 
abundant chiton distributed in the zone; found in almost 
all the locations. It is commonly found in accumulations 
of several individuals on the underside of rocks at low 
tide, crawling quickly to the dark if exposed to sunlight. 
Among the examined specimens, some of them had a 
pink/orange coloration when juveniles with some adult 
specimens retaining a uniform pink coloration. This spe-
cies has been cited as an introduced species in Las Palmas 
Port, Canary Islands (28°06’N, 15°25’W), being one of 
the few alien polyplacophoran found in European waters 
(Arias and Anadón 2013).

Chiton (Chiton) granosus Frembly, 1827

Plate 1, Fig. 6; Table 2

Chiton granosus Frembly, 1827: 200, suppl. pl. 17, fig. 1; 
Plate 1902: 56, pl. 4, fig. 190; Pilsbry 1893: 167, pl. 30. 
figs 27, 28; Dall 1909: 247. Chiton (Chiton) granosus: 
Marincovich 1973: 43, fig. 98. Chiton (Chondroplax) 
granosus: Bullock 1988: 185, figs 96, 97, 103, 140, 141, 
143, and 144; Osorio 2002: 56.

Description. Animal of large size, up to 45 mm in ex-
amined specimens. Intermediate valves often eroded and 
rather flat. Anterior valve convex, post-mucronal slope 
straight. Mucro moderately blunt; centrally located on 
posterior valve. Jugal tract smooth, central areas with 
somewhat beaded longitudinal ribs. Lateral triangle bare-
ly raised; low, broad, nodular rib extends along diagonal 
line. Often a few other radiating rows of nodules appear 
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on lateral triangle. Terminal areas with 10–12 radiating 
rows of widely spaced nodules. Color of tegmentum near-
ly totally dark brown to greenish brown, with occasional 
streaks of cream white on jugal and central areas. Girdle 
black. Interior of valves white with dull blue muscle scars 
and reddish brown on posterior slope of callus (After 
Bullock 1988). According to Osorio (2002) this species is 
gonochoric, like almost all other chiton species that have 
been studied. It can reach a maximum length of 80 mm.

Material examined. Specimens found in Playa El Pul-
po, Norte de Bahía de Caldera, Playa Mansa and Sur 
de Bahía de Caldera, in crevices in large rocks, often 
in surf zone in large colonies. Playa el Pulpo (MPCCL 
3072014D, 1 specimen).

Distribution. Marincovich (1973) gives the northern-
most distribution for this species at Paita (05°05’34”S; 
81°06’07”W), Peru. Osorio et al. (2005) records the 
southernmost record of this species at Boca del Guafo 
(43°39’S; 74°00’W), Region of Aysén, southern Chile.

Remarks. This species is somewhat uncommon in shal-
lower waters; it is found mostly in crevices and in rocky 
outcrops, mostly in clustered distributions. Juvenile spec-
imens are somewhat similar to the juvenile specimens 
of Chiton cumingsii differing in the paler coloration (of 
various shades of green), the granulation on the valves 
and in the overall wider body. It has been reported that 
this species feeds on barnacle cyprids (Moreno and Jara-
millo 1983, Aguilera 2005) and is preyed on by the com-
mon gull Larus dominicanus (Lichtenstein, 1823). It was 
observed also that some specimens had barnacles on the 
valves. This species is a physiological omnivore, having 
the digestive flexibility and enzymatic capacity to digest 
and assimilate animal preys (Camus et al. 2009) and it 
is also a commercially important species (Osorio 2002).

Chiton (Chiton) magnificus Deshayes, 1827

Table 2

Chiton (Chiton) magnificus Deshayes, 1827: 454. Chiton 
magnificus: Pilsbry 1893: 160, pl. 30, figs 23, 24; Chiton 
(Amaurochiton) magnificus magnificus: Bullock 1988: 
163, figs 52–54, 57, 58, 64, 65, 68, 72, 73 and 76. Chi-
ton magnificus: Schwabe et al. 2006: 9, figs 7, 8 and 15. 
A more detailed bibliography and synonymy can be 
found in Bullock (1988: 163).

Description. Animal of large size, reaching 115 mm in 
examined specimens. Body dark bluish-grey, broad-oval, 
slightly carinated, rather flat. Valves flattened to moder-
ately carinated. Anterior valve sligthtly convex, semicir-
cular, with wide V-shaped to straight posterior margin 
unnotched in middle, with numerous radially arranged, 
shallow ribs; intermediate valves rectangular with slight-

ly concave posterior margin at both sides of faintly pro-
truding apex, lateral areas slightly elevated, sculptured 
with up to 5 radial ribs between a wider diagonal ridge 
and a very wide posterior rib; tail valve semicircular with 
an anterior mucro; post-mucronal area with same sculp-
ture as head valve and lateral areas (After Schwabe et al. 
2006). According to Osorio (2002), this species can reach 
a maximum length of 174 mm.

Material examined. Specimens found in Aguas Verdes, 
Sur de Playa Ramada and in Playa Chorrillos, in subtidal 
areas attached to large boulders.

Distribution. Bullock (1988) gives a distribution for this 
species from Isla San Lorenzo, Peru south to Bahía Tictoc 
(43°36’40”S; 72°57’15”W), Chiloé Province, southern 
Chile. This species can be found in rock pools and boul-
der fields with strong water exchange, from the intertidal 
down to a maximum of 30.5 m depth at the Comau Fjord 
(42°23’S; 72°27’W), Region of Aysén (Schwabe et al. 
2006). Smith and Ferreira (1977) considered the records 
of this species from Galapagos Islands as erroneous.

Remarks. A shiny, large and conspicuous chiton, this spe-
cies has been overlooked in recent molluscan literature, 
being cited by Valdovinos (1999) as Chiton latus and by 
Osorio (2002) as Chiton magnificus boweni. It seems to 
be an uncommon species, restricted to specific localities 
along the coast of Chile. Juvenile specimens may be mis-
identified as Chiton cumingsii, differing from this species 
in having a wider and flatter body, with smoother sculp-
ture and with bright blue spots on the valves, which are 
cream white to greenish yellow in color. Apparently, in 
northern Chile this species is found only in subtidal areas. 
This is a commercially important species (Osorio 2002).

Genus Radsia Gray, 1847

Type species. Chiton barnesii Gray, 1893 by monotypy.

Radsia barnesii (Gray, 1828)

Plate 1, Fig. 2; Table 2

Chiton barnesii Gray, 1828: 5; Reeve 1847: pl. 1, sp. 1. 
Chiton (Radsia) barnesii: Pilsbry 1893: 190, pl. 29, figs 
10–12; Dall 1909: 247. Chiton barnesii: Plate 1899: 59, 
pl. 4, fig. 191; Leloup 1956: 46. Radsia barnesii: Bullock 
1988: 282, figs 2,4,6,7, 11–13, 15, 31, 32. A more com-
plete synonymy in Bullock (1988: 282)

Description. Animal of medium size, reaching a length 
of 28 mm in the examined specimens. Anterior valve 
straight; post-mucronal slope of posterior valve straight to 
slightly concave. Valves quite flat. Jugal region smooth; 
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central area with numerous uneven longitudinal ribs. 
Lateral triangle barely raised, with 5–7 irregular nodules. 
Shell color cream white with reddish brown splotches on 
central areas, irregular longitudinal dark reddish brown 
bands on lateral triangles, and occasional dark reddish 
brown on jugum. Girdle light greenish brown with faint 
trace of alternating lighter bands in some specimens. 
Interior of valves white (After Bullock 1988).

Material examined. Specimens found in three locations; 
Peninsula Calderilla, Sur de Playa Ramada and in Playa 
El Pulpo Beach (Table 1). Collected under rocks and rock 
slabs, Peninsula Calderilla (MZUC 39614, 1 specimen).

Distribution. Bullock (1988) cites this species from Co-
quimbo (29°58’S; 71°21’W), to the Chonos Archipela-
go (45°0’0”S; 74°0’0”W), Chile. The present record (at 
27°S) is now the northernmost record for this species.

Remarks. This species was uncommon in the zone under 
study; only a few specimens were found in the undersides 
of rocks at low tide. This species is clearly identified from 
the other species found in this work by having a wide, 
flat shell, with narrower valves and a pattern of clear and 

darker alternating bands in the girdle. It can be misiden-
tified as Chiton granosus; differing from this species in 
the smaller size, the much smaller girdle scales, a much 
weak valve sculpture and in the alternating bands of the 
perinotum, absent in Chiton granosus.

Family Chitonidae
Subfamily Toniciinae Pilsbry, 1893

Genus Tonicia Gray, 1827

Type species. Chiton chilensis Frembly, 1827, non De 
Blainville 1825 (= Chiton chilensis Frembly, 1827), by 
subsequent designation (Gray 1847: 168).

Tonicia atrata (G.B. Sowerby II, 1840)

Plate 2, Fig. 3; Table 2

Chiton atratus G.B. Sowerby II, 1840: 294. Tonicia at-
rata Aldea & Valdovinos, 2005: 368, Table 1, fig. 

Plate 2. Chiton species photographed in situ; 1. Enoplochiton niger, Isla Playa Ramada, 123 mm; 2. Radsia barnesii, Sur Playa 
Ramada, 22 mm; 3. Tonicia atrata, Sur de Playa Brava, 30 mm; 4. Tonicia chilensis, Playa Mansa, 32 mm. Scale bars are: 1 cm for 
2 and 4, 2 cm for 3 and 4 cm for 1.
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5I; Schwabe et al. 2006: 12, figs 9, 18; Gordillo and 
Schwabe 2009: 267, fig. 2D. A more detailed synon-
ymy can be found in Kaas and Van Belle (1998: 25).

Description. Animal of medium to large size, reaching 51 
mm in examined specimens. Shell elongate-oval, moder-
ately elevated, subcarinated dorsum. Color reddish brown 
to blackish purple. Head valve semicircular, with straight 
posterior valve margin unnotched in middle; intermediate 
valves broadly rectangular, with distinct protruding apex 
and concave posterior valve margins. Lateral area hardly 
elevated, but clearly indicated by faint depression in front of 
diagonal ridge. Jugal area weakly developed, but showing 
partly a more or less distinct keel, especially in the more 
posterior intermediate valves. Tail valve with centrally situ-
ated, forward-directed, and slightly elevated mucro, straight 
antemucronal area and rather steep, straight postmucronal 
slope. Jugal area of tail valve extending towards anterior. 
Tegmentum without sculpture, except for growth marks 
and faint radial striations on terminal valves and lateral ar-
eas. Perinotum wide and fleshy (After Schwabe et al. 2006).

Material examined. Specimens collected in a single lo-
cation; Playa Mansa, in submerged rocky platform (Table 
1), MPCCL 011928A, 1 specimen.

Distribution. According to Reid and Osorio (2000), this 
species distributes in Chile between 40°S and 54°S, at 
Tierra del Fuego and around the Falkland Islands. The 
species ranges in depth from the low eulittoral to a depth 
of 36 m (Schwabe et al. 2006). The record presented here 
(at 27°S) is now the northernmost record for this species.

Remarks. Two specimens of this species were found in a 
single location; among a community of Tonicia chilensis, 
from which it distinguishes in attaining larger sizes and in 
having a darker body and almost smooth valves with minute 
granulation at the sides. It is interesting to note also that the 
valves of the examined specimens were widely separated, 
almost as in Tonicia disjuncta (Frembly, 1827). The pres-
ence of this species extends considerably the northernmost 
record of this species in about 1040 km (from 40°S to 27°S).

Tonicia chilensis (Frembly, 1827)

Plate 2, Fig. 4; Table 2

Chiton chilensis Frembly, 1827: 203, pl. 17, fig. 6; Reeve 
1847: pl. 4, f. 19. Tonicia elegans Subspecies chilensis: 
Pilsbry 1893: 196, pl. 41, figs 22–24, pl. 42, figs 31–35. 
Tonicia chilensis: Gordillo and Schwabe 2009: 269, fig. 
2E, F. A more complete synonymy can be found at Kaas 
and Van Belle (1998: 45).

Description. Animal of medium to large size, reaching 
43 mm in examined specimens. Shell elongate-oval, not 

much elevated, the dorsal ridge rounded, side-slopes 
straightened. Color umber-brown at the sides, becoming 
chestnut in the middle, delicately and peculiarly speckled 
and blotched and streaked with buff or buff-white. Lat-
eral areas hardly raised, but separated from the central 
areas by an obtuse diagonal ridge bearing a series of low 
tubercles, sometimes subobsolete; sculptured with subra-
diating rows of small granules, and showing a band of 
irregularly placed black eyes on the forward part. Central 
area of second valve having in the middle, a keel or a 
group of lirae; central areas of the other valves having 
a narrow smooth dorsal band with several longitudinal 
furrows on each side of it; and at the sides there are lon-
gitudinal diverging delicate rows of granules. End valves 
radially sub-granulate, and crowded with eye-spots sub-
radially arranged (After Pilsbry 1893).

Material examined. Specimens found on rocks at low 
tide in Aguas Verdes, Sur de Playa Ramada, Playa Mansa 
(MPCCL 3072014F, 1 specimen), Sur Bahía de Caldera 
and in Calderilla.

Distribution. According to Reid and Osorio (2000) this 
species distributes in Chile and Peru between latitudes 
12° and 54°S. It has a bathymetric range from 0–28 m 
(Schwabe et al. 2006).

Remarks. This species has large and colorful man-
tles and plates of variable shades, which are similar to 
the encrusting calcareous algae commonly found in the 
rocky coasts. Due to the high diversity of forms, several 
synonyms have been described (see Kaas and Van Belle 
1998), and this species needs a complete revision accord-
ing to Schwabe et al. (2006). This species was found only 
in the lower intertidal to the subtidal areas, especially in 
protected locations.

Discussion

Schwabe and Sellanes (2010) reported 41 species of chi-
tons from Chilean waters. Our results from the Region of 
Atacama, with eleven species found, accounts for 27 % of 
those reported species. All of the species occurring in the 
area have distributions in the southeastern Pacific Ocean, 
from Peru to southern Chile, with Calloplax vivipara, 
Radsia barnesii and Tonicia atrata as the only species 
endemic to the Chilean coast. The polyplacophoran di-
versity of the Region of Atacama is thus comparable 
to that described for southern areas of Chile, including 
central Chile (Aldea and Valdovinos 2005), the Comau 
fjord (Schwabe et al. 2006) and the Estero Elefantes and 
Laguna San Rafael areas (Osorio and Reid 2004), from 
where a similar diversity of this molluscan class has been 
recorded (with eleven, nine and nine species, respective-
ly). With the exception of Callistochiton pulchellus, all of 
the species found in the Region of Atacama also occur in 
central and southern Chile.



Zoosyst. Evol. 91 (1) 2015, 45–58

zse.pensoft.net

55

All of the studied species can be classified in two main 
groups according to their habitat; species with a higher 
relative frequency on exposed areas include the very large 
species Acanthopleura echinata and Enoplochiton niger. 
The other group includes species associated with protect-
ed intertidal areas: Callistochiton pulchellus, Calloplax 
vivipara, Chiton cumingsii, Chiton granosus (mostly 
found in rock fissures and crevices) and Radsia barnesii. 
Chiton magnificus was found in the Region of Atacama 
only in subtidal areas, always near large boulders in hold-
fast communities of the giant kelp Lessonia nigrescens. 
Chiton magnificus, however, is much more common in 
central and southern Chile, being found mostly in inter-
tidal areas (Osorio 2002). The small-bodied species, Cal-
listochiton pulchellus and Calloplax vivipara, were al-
ways restricted to submerged rocks in the bottom of tidal 
pools. This last habitat may explain the feeding behaviour 
of these small species, living over encrusting sponges and 
calcareous algae. Regarding feeding preferences; most of 
the large species of chitons from the Region of Atacama 
should have generalist diets, however it is possible that 
the smaller species have more specific diets, for example 
feeding in sponges, algal species, diatoms or barnacles.

The new distribution records of Callistochiton pul-
chellus, Radsia barnesii and Tonicia atrata and the 
new record of Calloplax vivipara may reflect the lack 
of sampling in the Atacama region or in northern Chile 
in general, where the scientific studies on invertebrates 
are still lacking. In particular, Callistochiton pulchellus 
and Calloplax vivipara may be more widespread in the 
country; however their particular habitat (and small adult 
size) may prevent their sampling by traditional methods. 
Some of these species may have also been overlooked or 
misidentified as juvenile specimens of other chiton spe-

cies (for example Radsia barnesii as Chiton granosus). 
The considerable new range extension of Tonicia atrata 
found in this study may reflect the current complicated, 
unresolved status of the genus Tonicia in Chile; the revi-
sion of some particular species or species-groups is thus 
imperative, considering the great diversity in the valve 
and mantle morphology, which has derived in a large 
synonymy for some species, for instance for Tonicia 
chilensis (Schwabe et al. 2006).

The absence of other species, for example those cited 
by Valdovinos (1999) in the last complete revision of the 
Chilean mollusks (which have been traditionally consid-
ered as having distribution records in northern Chile), in-
cluding Acanthochitona hirudiniformis (Sowerby, 1832), 
Acanthopleura granulata (Gmelin, 1791), Chaetopleura 
benaventei Plate, 1902, Chaetopleura hennahi (Gray, 
1828), Ischnochiton imitator (Smith, 1881), Ischnochiton 
(Ischnochiton) punctulatissimus (Sowerby in Broderip & 
Sowerby, 1832) or Ischnochiton pusio (Sowerby, 1832) 
may be explained because the sampling activities in the 
Region of Atacama were restricted to, at most, sublitto-
ral areas (2 m depth). Deep water areas must definitely 
harbor more unrecorded or undescribed species, as is the 
case with other invertebrate groups like sponges (Reiswig 
and Araya 2014) or stony corals (Araya et al. in prep.). It 
is, then, very probable that the number of chitons known 
from the Region of Atacama, or northern Chile in gener-
al, will increase with larger collecting efforts, including 
additional sampling methods such as dredges and sam-
ples from greater depths, even subtidal waters (incorpo-
rating also the bycatch of the commercial deep water fish-
eries). Like other zones of Chile, the deep water areas off 
Caldera (or off northern Chile in general) have not been 
investigated in detail and could yield interesting results.

Identification key

This key is primarily macroscopic (intended for identification of adult specimens) including external characters as shell 
features and general girdle features.

1 Whitish or cream colored chiton, of small size (up to 14 mm) .................................................................................... 2

1a Animal of green, brown, pink or black coloration ........................................................................................................ 3

2 Animal bright whitish in color, with 10–16 radial ribs on head valve, with rounded depressions on the lateral areas of the 

valves ..................................................................................................................Callistochiton pulchellus (Gray, 1828)

2a Animal whitish-cream in color, with about nine radial ribs on head valve, with longitudinal riblets in the lateral areas ...  

Calloplax vivipara (Plate, 1902)

3 Girdle naked or covered with small scales or by blunt spines ..................................................................................... 4

3a Girdle covered by hairs, which can be also found between the valves, fleshy girdle .......................................................  

Chaetopleura peruviana (Lamarck, 1819)

4 Girdle covered by visible round scales, in neat rows ................................................................................................... 5

4a Girdle fleshy, naked or with spare spines ................................................................................................................... 8

5 Valves visible granulose, often eroded and rather flat, with two white fringes on the central areas of the valves, terminal 

areas with 10–12 radiating rows of widely spaced nodules, girdle black .........................Chiton granosus Frembly, 1827

5a Valves striated in the middle, central valves narrow  .................................................................................................. 6

6 Valves carinate, of green, light brown or pink-yellowish color, girdle with alternating bands of color..............................  

Chiton cumingsii Frembly, 1827

6a Valves rather flat, olive green to black ....................................................................................................................... 7
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Abstract

Parelasmopus setiger has been widely described from tropical to subtropical regions from 
Philippine Islands, Sulu Sea, Indonesia, Australia, north Indian Ocean and the Seychelles 
by several authors. The present study provides detailed descriptions of Parelasmopus se-
tiger Chevreux, 1901 (Crustacea: Amphipoda) based on newly collected specimens from 
Pulau Hantu, Singapore. Morphological characters of the specimens closely resemble 
those of Parelasmopus setiger and Parelasmopus siamensis Wongkamhaeng, Coleman 
& Pholpunthin, 2013. The specimens of both the species were quite similar to the Sin-
gapore specimens, although the shapes of appendages vary with growth and locality; 
therefore, P. siamensis is synonymized with P. setiger. The following species character-
istics for P. setiger are indicated: 1) antenna 1 peduncle with 2 setae; 2) male gnathopod 2 
propodus palm transverse; 3) Pereopods 5 to 7 posterior margins with long slender setae; 
and 4) dorsal carina pattern for pereonite 7 and pleonites 1 to 3.

Key Words

Amphipoda
Maeridae
Singapore
Parelasmopus setiger
Parelasmopus siamensis
synonym

Introduction

Few works have been published on amphipods from Sin-
gapore and most are a century old. These works include 
Stebbing (1887), Mayer (1903) and Tattersall (1922). The 
genus Parelasmopus Stebbing, 1888 belongs to the fam-
ily Maeridae Krapp-Schickel, 2008, with species typical-
ly occuring in the Indo-West Pacific (Hughes 2009). To 
date only three species, Parelasmopus suluensis (Dana, 
1853), P. setiger Chevreux, 1901 and P. dancaui Ortiz 
& Lalana (1997) are recognized with certainty from the 
Southeast Asian waters. Australia and the adjacent waters 
have the largest number of recorded taxa within this ge-
nus with seven species altogether namely, Parelasmopus 
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aumogo Hughes, 2011, P. cymatilis Lowry & Hughes, 
2009, P. echo Barnard, 1972, P. poorei Hughes, 2009, 
P. sowpigensis Lowry & Springthorpe, 2005, P. suensis 
(Haswell, 1879), and P. ya Barnard, 1972.

Materials and methods

This study was based on material collected in July 2013, 
from the shallow-water coral reef habitats of Pulau Hantu, 
Singapore (Fig. 1). Samples were collected using artificial 
substrates (mesh bath netting) that were laid amongst corals 
and were then carefully transferred into plastic containers. 
Material was fixed in 10% buffered formalin. In the labo-
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Figure 1. Pulau Hantu, Singapore.

ratory, amphipod specimens were sorted and preserved in 
70% alcohol. The specimens were examined under a com-
pound microscope and later selected for dissection. Spec-
imens were introduced into increasing concentrations of 
glycerol before dissection was carried out in an excavated 
glass block with glycerol as a medium. Dissected parts were 
then permanently mounted in 100% glycerol. Dissections 
and mounting of specimens were carried out in glycerol. 
The appendages of the dissected specimens were examined 
using an Olympus SZ30 and figures were produced using 
an Olympus CH20 Leica light microscope with a camera 
lucida. All illustrations were digitally ‘inked’ following 
Coleman (2003). Setae and mouthparts are classified fol-
lowing Watling (1989). The following abbreviations are 
used: A, antenna; G, gnathopod; HD, head; LL, lower lip; 
MD, mandible; MX, maxilla; MP, maxilliped; P, pereopod; 
EP, epimeron; T, telson; U, uropod; UR, urosome; UL, up-
per lip; R, right; L, left; ♂, male; ♀, female. All material is 
lodged with the Universiti Kebangsaan Malaysia Muzium 
Zoologi (UKMMZ).

Systematics

Suborder Senticauda Lowry & Myers, 2013
Maeridae Krapp-Schickel, 2008
Parelasmopus Stebbing, 1888

Type species. Megamoera suensis (Haswell, 1879).

Diagnosis. Head with notch on cheek. Mandible mandib-
ular palp 3-articulate, article 2 much shorter than article 1, 
article 3 straight, not setiferopectinate. Urosomite 1 with 
pair of dorsal carinae. Uropod 3 rami length subequal to 
peduncle; Epimeron 3 posteriorly serrate on lower mar-
gin. (After Hughes 2011)

Species composition. Parelasmopus includes 13 species: 
P. albidus (Dana, 1853); P. aumogo Hughes, 2011; P. 
cymatilis Lowry & Hughes, 2009; P. echo J.L. Barnard, 
1972a; P. dancaui Ortiz & Lalana, 1997; P. mallacoota-
formis Ledoyer, 1984; P. poorei Hughes 2009; P. setiger 
Chevreux, 1901; P. sowpigensis Lowry & Springthorpe, 
2005; P. suensis (Haswell, 1879); P. suluensis (Dana, 
1852); P. ya J.L. Barnard, 1972 and P. zelei Ledoyer, 1983.

Parelasmopus setiger Chevreux, 1901
Figures 2–9

?Megamoera suensis Haswell, 1880c: 335–336, pl. 21: fig. 5.
Megamoera suensis. – Miers 1884: 317–318.
Megamoera haswelli Miers, 1884: 318 [name in text].
Not Megamoera suensis. – Haswell 1885: 103–104, pl. 15: figs 1–4 

[=Maera hamigera (Haswell) fide Stebbing, 1906, but see Stebbing, 
1910a: 600].

Elasmopus suensis. – Stebbing 1906: 442–443.
Parelasmopus setiger Chevreaux, 1901: 412–418, fig. 32–39.
Parelasmopus suluensis. – Chilton 1922: 7–8, fig. 3 [not Dana].
?Parelasmopus suluensis. – Walker 1904: 278, pl. 6: fig. 3 [?not Dana]
Parelasmopus siamensis Wongkamhaeng, Coleman & Pholpunthin, 

2013: 525–532, figs 19–24.
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Figure 2. Parelasmopus setiger Chevreux, 1901, A. male, 10.3 mm, UKMMZ-1527; B, female, 9.8 mm, UKMMZ-1528. Pulau 
Hantu, Singapore. Scale 2 mm.

Material examined. – 1 male, 10.3 mm, UKMMZ-1527, 
shallow water coral habitat of Pulau Hantu, Singapore, 
1°13’37.9”N, 103°44’27.6”E, mesh bath netting, 5 m, 
coll. E.A. Ali, Tan, Y.K. and Lee, A.C., 26 November 
2013: 3 males; 1 female; 2 juveniles, UKMMZ-1529, 
same station data.

Type locality. Port Of Victoria, Mahé, Seychelles.

Description. Based on male, 10.3 mm, UKMMZ-1527.
Head. Head slightly longer than pereonites 1–2 com-

bined; rostrum small; lateral cephalic lobe broad, mod-
erately produced, anteroventral margin with notch/slit; 
eyes well developed, ovate. Urosomite 1–3 serrated dor-
sally. Antenna 1 longer than antenna 2; peduncular article 
1 subequal to article 2, with 2 robust setae along posterior 
margin, ventrodistal margin with 1 group of robust setae 
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Figure 3. Parelasmopus setiger Chevreux, 1901, male, (UKMMZ-1527), 10.3 mm. Pulau Hantu, Singapore. Scale for A1 = 0.01 mm; 
A2 = 0.005 mm; HD = 0.5 mm; G1 = 0.05 mm; G2 = 0.005 mm.
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Figure 4. Parelasmopus setiger Chevreux, 1901, male, (UKMMZ-1527), 10.3 mm. Pulau Hantu, Singapore. Scale for P3 = 0.005 mm; 
P4 = 0.5 mm; P5 = 0.5 mm; P6 = 0.5 mm; P7 = 0.005 mm.
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Figure 5. Parelasmopus setiger Chevreux, 1901, male, (UKMMZ-1527), 10.3 mm. Pulau Hantu, Singapore. Scale for EP = 1 mm; 
U1 = 0.5 mm; U2 = 0.5 mm; U3 = 0.5 mm; T = 0.025 mm.

and 2 fine setae; article 2 with several fine setae along 
both margins; flagellum articles broader than long, with 
18+ articles (broken); accessory flagellum minute, with 
3 plus one rudimentary article. Antenna 2 peduncular ar-
ticle 2 cone gland reaching beyond peduncular article 3; 
article 4 longer than article 5; flagellum with 11 articles. 
Upper lip semicircular, pubescent. Lower lip outer lobes 
with two pairs of ducts, mandibular lobes apically sub-
acute. Maxilla 1 inner plate subtriangular, with 2 apical 
plumose setae; outer plate armed with 6 serrate robust 
setae, facial side with row of 5 serrate robust setae; palp 
biarticulate, article 1 shorter than article 2, article 2 with 

6 thick setae terminally. Maxilla 2 outer plate slightly 
broader than inner plate; inner plate armed with 13 most-
ly long setae from distal end to inner half margin; outer 
plate with 10 setae only on apex. Mandible (left), inci-
sor armed with 4 teeth; lacinia mobilis serrate apically; 
accessory setal row well developed and composed of 4 
setae and 1 broad plate; molar process well developed, 
triturative, provided with 2 plumose setae and 1 stout 
seta; mandibular condyle well developed; palp triarticu-
late, article 1 distally swollen, article 2 short almost 2.5 
times as long as article 3, article 3 and apically provided 
with 1 couple of long setae.
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Figure 6. Parelasmopus setiger Chevreux, 1901, male, (UKMMZ-1527), 10.3 mm. Pulau Hantu, Singapore. Scale for UL, LL, 
MX1, MX2, MD(R), MD(L), = 0.25 mm; MP = 0.5 mm.

Pereon. Gnathopod 1 smaller than gnathopod 2; coxa 
1 anterior margin concave, produced forward anteroven-
trally, posteroventral corner notched; basis anterior mar-
gin straight with 3 short robust setae along the margin, 
posterodistally provided with several plumose setae, 
posterior margin with several long setae on mid length; 
ischium subcyclindrical, about 33% as long as basis, 
posterodistally provided by 3 plumose and 2 medium 
length setae; merus slightly longer than ischium with a 
row of short and long setae on distal half; carpus as long 

as propodus, anterodistally with 3 long and 2 short se-
tae, medial surface with rows of pectinate setae; propo-
dus medial surface with comb, palm convex defined by 1 
pronounced spine, marginally provided with about 7 bi-
fid small spines and many minute setae; dactylus falcate, 
overlapping palm.

Gnathopod 2 coxa 2 subquadrate, posteroventral cor-
ner notched; basis slender with slight excavation along 
anterior margin, anterodistal corner subquadrate, poste-
rior margin with medium length setae on mid length; 
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Figure 7. Parelasmopus setiger Chevreux, 1901, female, (UKMMZ-1528), 9.8 mm. Pulau Hantu, Singapore. Scale for A1 = 1 mm; 
A2, G1, G2 = 0.5 mm.

merus acutely produced distoventrally; carpus com-
pressed, subtriangular, posterior expansion densely se-
taceous in rows, anterodistally with 2 stout setae; propo-
dus expanded and subrectangular, posterior margin with 
thick setae, palm transverse, defined by 9 robust setae 
along the palmar margin, deeply concave medially; dac-
tylus falcate, with crenulated posteroproximal shelf.

Pereopods 3–4 coxa 3 produced forward on ventral 
half part of anterior margin. coxa 4 broader than deep, 

posteroventral lobe well developed, with subrectangu-
lar posteromedial corner. Pereopods 3–4 similar except 
for pereopod 3 shorter; carpus posterodistally provided 
with 2 or more prominent robust setae; propodus posteri-
orly provided with row of short robust setae. Pereopods 
5–7coxae concave, both anterodistally and posterodistal-
ly, basis slightly expanded, posterior margin crenulate, 
without long slender setae, except for pereopod 7; mer-
us and carpus not broadened; carpus and propodus with, 
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Figure 8. Parelasmopus setiger Chevreux, 1901, female, (UKMMZ-1528), 9.8 mm. Pulau Hantu, Singapore. Scale for P3, P4 = 
0.5 mm; P5, P6, P7 = 1 mm.
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Figure 9. Parelasmopus setiger Chevreux, 1901, female, (UKMMZ-1528), 9.8 mm. Pulau Hantu, Singapore. Scale for UL, LL, 
MX1, MX2, MD(R), MD(L), MP, T = 0.25 mm; UI, U2, U3 = 0.5 mm.

slender setae along posterior margin; propodus not ex-
panded posterodistally; dactylar ungues simple.

Urosome. Urosomite 1–3 dorsally bicarinate. Epi-
meron 1–3 posteroventral corner with small acute spine. 
Epimeron 3 ventral margin serrate distally, posteroventral 
margin serrate below posteroventral corner, posteroven-
tral corner with strongly produced acute spine. Uropod 
1 extending beyond peduncle of uropod 3; peduncle lon-
ger than rami, outer-ventrodistally provided with 1 ro-
bust seta, upper margin with 8 inner and 9 outer robust 
setae; rami subequal, truncate, apically provided with 1 
pronounced and 2 robust setae, outer ramus with 3 outer 
robust setae, inner ramus with 4 outer small setae and 3 
inner median robust setae. Uropod 2 not extending be-
yond peduncle of uropod 3; peduncle shorter than rami, 
upper-marginally provided with 5 median robust setae, 
1 inner-distal robust seta; rami subequal, truncate, outer 
ramus provided with 4 median robust setae, 1 distal ro-
bust seta and 1 apical robust seta, inner ramus provided 

with 10 inner median and 3 inner distal robust seta, and 
1 apical robust setae. Uropod 3 peduncle 33% as long as 
outer ramus, provided with 2 outer, 3 inner and 2 distal 
robust setae; rami foliaceous, both rami distally truncat-
ed to subacute, with long and short apical robust setae. 
Telson broader than long, small, 5/6 cleft, each lobe with 
slight ridges on central line, with 7 distal robust setae.

Female (dimorphic characters). Based on female, 
9.8 mm, UKMMZ-1528.

Gnathopod 2 carpus relatively long about, 1.5 times as 
long as wide, slightly lobate; propodus linear, almost five 
times as long as broad, without distomedial shelf; dacty-
lus apically subacute.

Remarks. Chevreux (1901) described Parelasmopus 
setiger from Port of Victoria, Mahé, Seychelles. His de-
scription was based on a male of 7 mm body length, with 
figures of a lateral view, mandible, maxilliped, accesso-
ry flagellum of antenna 1, gnathopods 1 and 2, uropod 3 
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and telson. In Barnard (1972), he recorded the occurrence 
of P. setiger from the Philippine Islands and discussed 
the possible occurrence of P. setiger that include tropi-
cal Australia, Indonesia and the northern Indian Ocean. 
He also pointed out the difficulty in working with the 
Indo-Pacific Parelasmopus, due to growth stage and 
historic identification being mixed. Barnard identifies P. 
albidus, P. setiger, P. suluensis and P. suensis in particular 
as requiring revision before further progress can be made. 
Hughes (2011) identification of P. cf. suensis restates this 
problem (p77).

Both Chevreux’s (1901) and Barnard’s (1972) figures 
of the species are similar to ours, antenna 1 peduncle with 
2 setae, male gnathopod 2 propodus palm transverse with 
posteroproximal elevation with 6 robust setae, pereopods 
5 to 7 posterior margins with long slender setae and the 
dorsal carina pattern for pereonite 7 and pleonites 1 to 3. 
Thus, our male specimen agrees well with the original 
description of Chevreux (1901), except for a few minor 
differences, such as the serrated robust setae on the in-
ner surface of the outer plate of maxilla 1. However, this 
could possibly be the next developing stage of the new 
growth (internal growth of next instar) of a maxilla 1. 
Additionally, our female specimens are observed without 
paired dorsal carina in pereonite 7.

The recently described P. siamensis Wongkamhaeng 
et al. (2013) has close resemblance to our specimens. As 
both P. siamensis and our specimen is considered to be in 
their terminal adult stage, they share the same form of the 
gnathopod 2 palmar margin with posteroproximal eleva-
tion with 6–7 robust setae, the midposterior toothed dac-
tylus and the serration on coxa 1–3. Therefore P. siamen-
sis Wongkamhaeng et al (2013) is here synonymized with 
Parelasmopus setiger Chevreux (1901). Until now the 
species was recorded from Seychelles, Philippine Islands, 
Sulu Sea, Indonesia, Australia, north Indian Ocean, Gulf 
of Thailand and Singapore. The present records confirm 
this distribution.

The present comparison suggests that further taxo-
nomic studies on this species group are necessary. De-
tailed drawings and descriptions provided in this study 
could aid in eliminating further confusion within the P. 
setiger complex, including and thus establish its defini-
tive characteristics.

Distribution. Seychelles, Philippine Islands, Sulu Sea, 
Indonesia, Gulf of Thailand, Australia, north Indian 
Ocean and Singapore (current study).
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Abstract

The description of Oligodon sublineatus Duméril, Bibron & Duméril, 1854 was based 
on two syntypes located at Paris Natural History Museum (MNHN). The larger specimen 
(SVL 254 mm) was described in detail, but erroneously labelled as originating from the 
Philippines, the second specimen (SVL 150 mm) was labelled as originating from ‘Cey-
lan’ (=Sri Lanka). The smaller specimen, up to this point, has always been considered 
as the holotype by monotypy. Since recognising the larger specimen in the collection of 
MNHN as a syntype, we hereby designate it as the lectotype of Oligodon sublineatus and 
redescribe comprehensively both syntypes. Oligodon sublineatus (SVL 152–310 mm) 
has 130–161 ventral scales, 23–42 divided subcaudals, a divided anal plate, a loreal, 
seven supralabials, and 1+2 temporals. Furthermore, we provide a detailed account of 
the distribution and natural history of this widely distributed Sri Lankan endemic snake.
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Introduction

The colubrid genus Oligodon Fitzinger, 1826 is currently 
known to include 75 valid species (Uetz and Hallermann 
2014, 1st September 2014). Only four species have been 
recorded from Sri Lanka: Oligodon calamarius (Linnae-
us, 1758); Oligodon arnensis (Shaw, 1802); Oligodon 
taeniolatus (Jerdon, 1853); and Oligodon sublineatus 
Duméril, Bibron & Duméril, 1854. Following the de-
scription of Oligodon sublineatus in 1854, this species 
has since been recorded from various locations in Sri 
Lanka (Boulenger 1890, 1894; Wall 1921; Smith 1943; 

Received 24 March 2015
Accepted 25 March 2015
Published 22 April 2015

Guest academic editor:  
Johannes Penner

Deraniyagala 1955; Taylor 1953; De Silva 1980; de Silva 
1990; Das and de Silva 2005; Somaweera 2006; Green 
2010; Green et al. 2010; David and Vogel 2012; Deep-
ak and Harikrishnan 2013; Pyron et al. 2013). The orig-
inal description of O. sublineatus was clearly based on 
two syntypes, the first and larger of the two having no 
collector details associated with it, and labelled as com-
ing from the Philippines, obviously in error. The second 
syntype came from Ceylan (= Ceylon) and was collect-
ed by Leschenault according to the original description. 
The larger specimen (MNHN 3238) has been correctly 
identified as O. sublineatus in the MNHN collections but, 
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until now, was not recognized as a syntype. However the 
smaller specimen (MNHN 3239) has been mistakenly 
considered as the holotype by Wallach et al. (2014). We 
have identified the large specimen as being one of the 
syntypes, so we hereby designate it as a lectotype, and 
redescribe it in detail in order to stabilize that name with 
a recognised type specimen.

Methods

Museum acronyms follow Sabaj Pérez (2014). Spec-
imens were examined in the collections of the British 
Museum of Natural History, UK (BMNH); Muséum na-
tional d’Histoire naturelle, France (MNHN); Naturhis-
torisches Museum Basel, Switzerland (NMB); and Na-
tional Museum of Sri Lanka (NMSL). Morphometric 
and meristic data for species comparisons were obtained 
from examined specimens (see Appendix 1). We checked 
the external morphology of specimens with a Wild M3Z 
stereomicroscope and photographed them with a Canon 
EOS 7D SLR digital camera. The map was construct-
ed based on Cooray (1967). The conservation status of 
the species was evaluated using Red List Categories and 
Criteria in IUCN Standards and Petitions Subcommit-
tee (2013: version 10.1) to assess their risk of extinc-
tion. Sex was determined by ventral tail incision of adult 
specimens followed by the checking for the presence or 
absence of hemipenes. All the natural history data were 
taken from our own field observation notes made during 
the last ten years.

The following characters were measured with a digital 
caliper (±0.1 mm) on the left side of the body for symmet-
rical characters: eye diameter (ED, horizontal diameter of 
eye); eye–nostril length (EN, distance between anterior 
most point of eye and middle of nostril); snout length (ES, 
distance between anterior most point of eye and snout); 
nostril diameter (ND, horizontal diameter of nostril); in-
ternarial distance (IN, least distance between nostrils); 
mandible–posterior eye distance (MPE, distance between 
posterior edge of mandible and posterior most edge of 
eye); interorbital width (IO, least distance between upper 
margins of orbits); head length (HL, distance between 
posterior edge of mandible and tip of snout); head width 
(HW, maximum width of head); snout–vent length (SVL, 
measured from tip of snout to anterior margin of vent); 
tail length (TAL, measured from anterior margin of vent 
to tail tip). Meristic characters were taken as follows: su-
pralabials and infralabials (SUP and INF, first labial scale 
to last labial scale bordering gape); costal scales (COS, 
counted around the body from one side of ventrals to the 
other in three positions, on one head length behind neck, 
at mid body and at one ventral scale prior to preanal); 
when counting the number of ventral scales (MVS), we 
scored specimens according to method described by 
Dowling (1951). We counted subcaudal scales (SUB) 
from first postcloacal scale to the scale before the tip of 
the tail.

Results

Oligodon sublineatus Duméril, Bibron & Duméril, 1854
Figs 1–3; Tables 1, 2

Remarks. Standard morphometric and meristic data of 
the two syntypes are presented in Table 1. We hereby rec-
ognise two syntypes: the larger specimen (MNHN 3238) 
and the smaller specimen (MNHN 3239). Uncertainties 
still exist in Oligodon taxonomy and O. sublineatus may 
represent a cryptic species complex in Sri Lanka (see ta-
ble 2 showing the wide range of subcaudal and ventral 
counts within O. sublineatus), therefore it is necessary to 
stabilize the name with a recognised lectotype. There are 
two main reasons for selecting MNHN 3238 as the lec-
totype: (1) it was used in the original description and its 
morphometric data has been provided and (2) it is a fully 
grown, well-developed and well preserved adult speci-
men in good shape.

Lectotype (here designated). MNHN 3238, adult female 
collected from the Philippines (mistakenly so in the origi-
nal description) [from Java (also in error) according to the 
museum registry] by an unknown collector [by Bosc (in 
error) according to the museum registry].

Paralectotype. MNHN 3239, sub adult male collected 
at ‘Ceylan’ [= Sri Lanka] by Leschenault. This specimen 
was previously erroneously considered as the holotype by 
Wallach et al. (2014).

Diagnosis. Oligodon sublineatus shows sexual dimorphism 
in scalation (Table 2) and is distinguished from all conge-
ners by the following characters: SVL 152–310 mm; TAL 
20.0–42.0 mm; 130–161 ventrals; 23–42 subcaudals (divid-
ed); anal plate divided; loreal present; seven supralabials; 
temporals 1+2; ventral side with three series of dark brown 
points forming almost continuous stripes, with the middle 
series of points absent on the tail; dorsal coloration (live 
or in alcohol) greyish brown, speckled with small elongat-
ed spots irregularly placed; posterior part of the jaws has 
a large, oblique spot extending along the neck posteriorly; 
dorsally a “˄” shaped marking between the eyes, which 
continues laterally across them; an irregular, brown, trans-
versal band from the frontal to the post-parietal region.

English translation of the original French description 
in Duméril, Bibron & Duméril (1854: 57). Characters. 
Ventral side with three series of points forming stripes.

This species is mostly characteristic, as its specific 
name, by having three black stripes along the ventral side, 
which are made up of a series of points, meeting together. 
The two stripes outside the ventral plates form a continu-
ous line up to the ventral surface of the tail, but the central 
one is made up of distinct points in the centre of the ven-
tral plates. These points are quite large, round and wide 
posteriorly, and are as notched at the front; the median 
stripe does not prolongate onto the ventral side of the tail.
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Dorsal coloration grey, speckled with lines or with 
small elongated spots irregularly placed; however, 
around the anterior third of the body and laterally, three 
of those spots appear enlarged with increased width, hav-
ing a circular border. The spots are constricted central-

ly and have white borders. The posterior section of the 
jaws has a large, oblique patch along the neck posteriorly 
where it forms a tip pointing in the opposite direction to 
the characteristic collar of the first species [note from the 
translator: Oligodon sub-quadratum].

Dorsal scales are very smooth, and are close to each 
other; they are slightly overlapping, like roof tiles, mostly 
around the tail area, and in this respect, very skink-like in 
appearance.

Rostral plate is notched, and crescent shaped; other 
plates covering the head are large and clearly distinct as 
in colubrids.

We were only able to examine one well preserved 
specimen, having no clues as to the origin of the speci-
men [the Philippines] and the name ‘Oligodon torquatus’ 
appears along with the letter “R” on the jar.

Another specimen, younger and obviously added 
much later, had a median stripe made up of numerous 
spots which were less distinct, was collected from Ceylan 
by Mr. Leschenault. This specimen bears all the charac-
ters previously described: the large, brown, post-maxil-
lary mark set posteriorly on the neck forming a croissant 
shape; with a laterally set, black mark extending onto the 
anterior third of the body.

We counted 15 scale rows on that specimen, 155 ven-
trals and 25 subcaudals.

Total length was 180 cm [sic]; among them 155 for 
SVL and 25 for the tail.

Table 1. Morphometric and meristic characters of Oligodon 
sublineatus lectotype (MNHN 3238) and paralectotype 
(MNHN 3239).

Character
MNHN 3238 

Lectotype (female)
MNHN 3239 

Paralectotype (male)

snout–vent length (SVL) 254.0 150.0

tail length (TAL) 35.0 27.0

head length (HL) 10.8 8.1

head width (HW) 4.7 4.1

internarial distance (IN) 2.1 1.5

interorbital width (IO) 3.7 3.3

eye–nostril length (EN) 1.9 1.7

eye–snout length (ES) 3.4 2.7

mandible–posterior eye 
distance (MPE)

5.8 4.1

nostril diameter (ND) 0.3 0.4

eye diameter (ED) 1.7 1.4

costals (COS) 17-15-15 17-15-15

subcaudals (SUB) 28 36

ventrals (MVS) 150 138

supralabials (SUP) 7 (3, 4 touch eye) 7 (3, 4 touch eye)

infralabials (INF) 8 8

Figure 1. A live male of Oligodon sublineatus (not collected) at Sinharaja Forest Reserve, Sri Lanka (photo: H. Jayasinghe).
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Description of the designated lectotype, MNHN 3238. 
Adult female, SVL 254 mm; tail length 35 mm; head 
elongate (HL 4.3% of SVL), twice as long as wide (HW 
43.5% of HL), slightly flattened, distinct from neck; 
snout elongate (ES 31.5% of HL), moderate, blunt in 
dorsal view, rounded in lateral profile, forming an oval 
shape, rather depressed.

Rostral shield large, hemispherical, distinctly visible 
from above, pointed posteriorly; interorbital width broad 
(IO 78.7% of HW); internasals semicircular; nostrils rath-
er large; nasals completely divided by nostrils into two 
scales unequal in size; anterior nasal larger, in anterior 
contact with rostral, internasal dorsally, 1st SUP ventrally; 
posterior nasal in contact with internasal and prefrontal 

dorsally, loreal posteriorly, 1st and 2nd SUP ventrally; pre-
frontal rather large, broader than long, and subhexago-
nal; frontal large, subhexagonal, elongate posteriorly and 
longer than its width; supraoculars narrow, elongated, 
subrectangular, posteriorly wider; parietals large, butter-
fly wing-like in shape, bordered by supraoculars, frontal, 
upper postoculars anteriorly, anterior and upper posterior 
temporals, and six dorso-nuchal scales posteriorly; loreal 
large, slightly elongated, subrectangular, in contact with 
prefrontal dorsally and preoculars posteriorly, ventrally 
only touching the 2nd SUP; one preocular (both sides), 
vertically elongated, subrectangular, in contact with pre-
frontal and loreal anteriorly, supraocular dorsally, and 3rd 
SUP ventrally; eye moderate (ED 15.7% of HL), ellip-

Table 2. Some sexual dimorphic characters of Oligodon sublineatus based on examined material. See Methods for abbreviations.

sex SVL (mm) TAL (mm) VEN SUB

male 152.0–227.0 (n=12) 25.0–38.0 (n=12) 135–151 (n=18) 30–42 (n=18)

female 156.5–295.0 (n=17) 20.0–42.0 (n=17) 145–159 (n=21) 24–29 (n=21)

Figure 2. Oligodon sublineatus male, NMSL 5161 collected from Nuwara Eliya (1600 m a.s.l.), Sri Lanka: A dorsal aspect of head 
B ventral aspect of head C lateral aspect of head D lateral aspect of midbody E dorso-lateral aspect of right hemipenis (scale = 1 mm).
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tical, nearly a half of the size of snout length (ED 50% 
of ES), pupil rounded; two postoculars, upper postocu-
lar smaller, quadrangular, contact with supraocular and 
parietal broad, in narrow contact with anterior temporal; 
lower postocular crescent in contact with 4th and 5th SUP 
ventrally, anterior temporal posteriorly; temporals 1+2, 
elongated, hexagonal; anterior temporal larger and longer 
than posterior temporals, in contact with parietal dorsal-
ly, 5th and 6th SUP ventrally; posterior temporals smaller, 
lower one in contact with 6th and 7th supralabials ventrally.

Supralabials 7 (on both sides), 4th–7th larger in size; 
1st SUP in contact with rostral anteriorly, nasals dorsally, 
2nd supralabial with posterior nasal and loreal dorsally, 3rd 
SUP with preocular and orbit dorsally, 4th SUP with or-
bit and the lower postocular dorsally, 5th SUP with lower 
postocular and anterior temporal dorsally, 6th supralabial 
with anterior temporal and lower posterior temporal dor-
sally, and 7th SUP with lower posterior temporal dorsally 
and body scales posteriorly.

Mental of moderate size, triangular; first infralabial 
pair larger than mental plate and in broad contact with 
each other, in contact with anterior chin shield posteri-
orly; eight infralabials, 1st–5th in contact with first chin 
shield, 5th infralabial largest in size in narrow contact with 
the anterior chin shield and in broader contact with the 
posterior chin shield; 6th–8th infralabials in contact with 
gular scales; two larger anterior chin shields, and two 
smaller posterior chinshields all in broad contact; poste-
rior chin shield bordered posteriorly by six gular scales.

Body robust, elongate and sub cylindrical; costal 
scales in 17-15-15 rows, all smooth and bluntly pointed; 
150 ventral scales; anal plate divided. Tail comparatively 
short (TL 13.8% of SVL), robust and thick; subcaudals 
28, divided.

Description of the paralectotype, MNHN 3239, and an 
additional specimen, NMSL 5161. The values of NMSL 
5161 (when different) included within parenthesis. Sub 
adult male (adult male), SVL 150.0 (183.3) mm; head 
elongate, HL 5.4 (5.6)% of SVL, twice as long as wide, 
HW 50.6 (53.9)% of HL, slightly flattened, distinct from 
neck; snout elongate, ES 31.4 (33.3)% of HL, moderate, 
blunt in dorsal view, rounded in lateral profile, forming an 
oval shape, rather depressed.

Rostral shield large, hemispherical, distinctly visible 
from above, pointed posteriorly; interorbital width broad-
er, IO 80.5% of HW; internasals semicircular; nostrils 
rather large; nasals divided into two scales unequal in 
size; anterior nasal larger, in contact with the rostral plate 
anteriorly, internasal dorsally, 1st SUP ventrally; posterior 
nasal in contact with internasal and prefrontal dorsally, 
loreal posteriorly, 1st and 2nd SUP ventrally; prefron-
tal rather large, broad, and subhexagonal; frontal large, 
subhexagonal, elongate posteriorly and longer than its 
width; supraoculars narrow, elongated, subrectangular, 
posteriorly wider; parietals large, butterfly-like in shape, 
bordered by supraoculars, frontal, upper postoculars an-
teriorly, anterior and upper posterior temporals, and six 

dorso-nuchal scales posteriorly; loreal large, slightly 
elongated, subrectangular, in contact with prefrontal dor-
sally, preoculars posteriorly, posterior nasal anteriorly, 
ventrally just meets the 2nd SUP; one preocular in both 
sides, vertically elongated, subrectangular, in contact 
with prefrontal and loreal anteriorly, supraocular dorsal-
ly, and 3rd SUP ventrally; eye moderate, ED 17.3 (17.6)% 
of HL, elliptical, nearly a quarter of the snout length, 
ED 51.9 (56.2)% of ES, pupil rounded; two postoculars, 
upper postocular smaller, quadrangular, in contact with 
supraocular and parietal broad, in narrow contact with an-
terior temporal; lower postocular crescent in contact with 
4th and 5th SUP ventrally, anterior temporal posteriorly; 
temporals 1+2, elongated, hexagonal; anterior temporal 
larger and longer than posterior temporals, in contact 
with parietal dorsally, 5th and 6th SUP ventrally; posterior 
temporals smaller, lower one in contact with 6th and 7th 
SUP ventrally.

Supralabials 7 on both sides, 4th–7th larger in size; 1st 
SUP in contact with rostral anteriorly, nasals dorsally, 2nd 
SUP with posterior nasal and loreal dorsally, 3rd SUP with 
preocular and orbit dorsally, 4th SUP with orbit and the 
lower postocular dorsally, 5th SUP with lower postocular 
and anterior temporal dorsally, 6th SUP with anterior tem-
poral and lower posterior temporal, and 7th SUP with low-
er posterior temporal dorsally and body scales posteriorly.

Mental moderate, triangular; first infralabial pair larg-
er than mental and contact with each other broad, in con-
tact with anterior chin shield posteriorly; eight infralabi-
als, 1st–5th in contact with first chin shield, 5th infralabial 
largest in size in narrow contact with anterior chin shield 
and contact with posterior chin shield broad; 6th–8th in-
fralabials in contact with gular scales; two larger anterior 
chin shields, and two smaller posterior chinshields all in 
broad contact; posterior chin shield bordered posteriorly 
by six gular scales.

Body robust, elongate and sub cylindrical; costal scales 
in 17-15-15 rows, all smooth and bluntly pointed; 138 
(142) ventral scales; anal plate divided. NMSL 5161 has 
an everted hemipenis covered by lobes, non-bifurcated, 
slightly clavate; base naked; sulcus spermaticus single and 
deep; spinous ornamentation present on each lobe, shorter 
spines at the apex; apex not divided into segments (Fig. 
2E); tail comparatively short, TL 18.0 (20.5)% of SVL, ro-
bust and thick; subcaudals 36 in both specimens, divided.

Distribution. This species has never been recorded 
outside of Sri Lanka, hence we here restrict terra-typi-
ca to Sri Lanka. Wall (1921), Smith (1943), Deraniya-
gala (1955), De Silva (1980), de Silva (1990), Das and 
de Silva (2005), Somaweera (2006), Karunarathna and 
Amarasinghe (2010, 2011, 2012), Botejue and Watta-
vidanage (2012), and Karunarathna et al. (2010, 2013) 
recorded this species from Bellanwila–Attidiya, Berali-
ya, Colombo, Galle, Gammaduwa (Knuckles), Kitulga-
la, Kotmale, Kukulugala, Matugama, Nilgala, Peradeni-
ya, Ratnapura, Veyangoda, Welimada, and Yatiyantota 
(Fig. 3). In addition to the above locations, during our 
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fieldwork operations of the last decade we have record-
ed (not collected) O. sublineatus from a 10–1600 m 
altitude range, including all vegetational zones of Sri 
Lanka: Ambalangoda (6°14’42.35’’N, 80°03’44.56’’E), 
Anuradhapura (8°20’46.43’’N, 80°25’43.77’’E), Atwel-
tota (6°31’33.87’’N, 80°18’12.02’’E), Baduraliya 
(6°30’53.70’’N, 80°13’41.81’’E), Bibile (7°10’58.02’’N, 
81°13’43.61’’E), Chilaw (7°35’11.49’’N, 79°49’16.54’’E), 
Deniyaya (6°20’11.54’’N, 80°34’10.44’’E), El-
pitiya (6°17’39.31’’N, 80°08’44.78’’E), Elu-
wankulama (6°20’11.54’’N, 80°34’10.44’’E), 
Gampaha (7°05’03.68’’N, 79°58’25.66’’E), Haba-
rana (8°11’12.43’’N, 80°50’17.89’’E), Hora-
na (6°42’24.74’’N, 80°03’02.77’’E), Illukkumbu-
ra (Knuckles) (7°35’46.09’’N, 80°46’14.10’’E), 
Kalutara (6°35’13.29’’N, 80°58’21.49’’E), Kan-
neliya (6°12’37.49’’N, 80°24’04.60’’E), Keg-
alle (7°14’10.26’’N, 80°19’57.27’’E), Kotta-
wa-Homagama (6°47’07.00’’N, 79°57’52.17’’E), 
Kurunegala (7°30’25.80’’N, 80°23’46.95’’E), Kuru-
wita (6°46’29.02’’N, 80°22’35.50’’E), Maharagama 
(6°50’52.54’’N, 79°55’45.54’’E), Mahiyanganaya 
(7°20’06.03’’N, 81°00’34.51’’E), Matara (5°57’08.63’’N, 
80°31’59.74’’E), Monaragala (6°52’40.25’’N, 
80°20’27.39’’E), Naula (7°44’18.42’’N, 80°43’38.22’’E), 
Nugegoda (6°51’35.26’’N, 79°53’08.19’’E), 
Panadura (6°42’42.76’’N, 79°54’24.44’’E), Pidu-
rutalagala (7°01’08.11’’N, 80°47’23.47’’E), Po-
lonnaruwa (7°56’15.64’’N, 81°01’15.38’’E), 
Puttalam (8°02’42.88’’N, 79°51’38.84’’E), Rak-
wana (6°28’03.23’’N, 80°36’32.84’’E), Rit-
igala (8°12’35.71’’N, 80°35’02.78’’E), 
Sinharaja (6°24’59.18’’N, 80°24’28.33’’E), Tana-
malwila (6°27’00.66’’N, 81°09’07.66’’E), Tissama-
haramaya (6°16’52.45’’N, 81°16’41.40’’E), Trin-
comalee (8°35’57.38’’N, 81°10’15.73’’E), Udawalawe 
(6°26’48.46’’N, 80°52’26.25’’E), Wasgomu-
wa (7°43’23.36’’N, 80°58’06.01’’E), Wilpattu 
(8°30’51.13’’N, 79°57’44.67’’E), Yagirala (6°22’47.13’’ 
N, 80°10’23.93’’ E) (see Fig. 3 for the distribution map).

The result of the application of the IUCN (2013) B2 
a, b (iii) Red List criteria shows that O. sublineatus as 
Least Concern (LC): recorded from an altitude range of 
10–1600 m in all vegetation zones of Sri Lanka. Its area 
of occupancy is 6,000 km2, and its extent of occurrence 
is 40,000 km2.

Natural history. A nocturnal snake, sometimes active 
during day time. Temperature, humidity, and light inten-
sities for daytime activity were respectively measured at 
24.8–27.2 °C, 67–82%, and 38–365 lux, based on 50 ob-
servations in dense forested areas. It usually does not bite, 
but if this does occur then it will lead to soreness, pain 
and temporary bleeding in the victim. Biting has been oc-
casionally observed during touching or handling attempts 
by the victim. When frightened, the snake either coils up 
and hides its head within its coiled up body; or it quickly 
tries to escape to a safe hiding place inside the leaf litter. 

When the snake coils, it enlarges its body and displays its 
vivid skin colours (white, pink and brown), which is visi-
ble between the scales around the mid body. We observed, 
on a number of occasions, the snake practicing thanatosis 
(death mimicry) for up to 10–15 minutes after carrying out 
our own handling attempts. Once the snake had noticed 
that threat had disappeared, it quickly escaped and hid it-
self in the leaf litter. We have observed this species living 
in sympatry with other snakes of several families such as 
Aspidura guentheri Ferguson, 1876 (Natricidae); Hypnale 
zara (Gray, 1849) (Viperidae); and Sibynophis subpuncta-
tus (Duméril, Bibron & Duméril, 1854) (Colubridae).

Based on our observations, its diet consists mostly of 
lizards (saurophagy) and small snakes eggs (oophagy), 
small spiders, beetles, other insects and the larvae of 
other invertebrates. More specifically, we observed the 
snake feeding on ground dwelling skinks (Lankascincus 
sp.) and geckos (Hemidactylus frenatus and Cnemaspis 
sp.). If the prey is large, the snake wraps itself around 
it and squeezes it until it suffocates. In captivity, it was 
fed with jumping spiders, small wild cockroaches, anne-
lid worms, meal-worms, small frogs, and the freshly de-
tached tail tips of geckos.

During the breeding season (May–June) 3–5 individ-
uals can be observed close by and we observed sever-
al copulations in the evenings just after dark (18.0–19.0 
hrs). The species lays 3–5 eggs at a time on dry, cool, 
loose soil or under decaying logs on the ground (soil tem-
perature 26.2–27.9 °C; humidity 58–73%; light intensity 
0–27 lux, based on observations of 10 ovipositions). Eggs 
are cream in colour and oval in shape (12–14 mm long 
and 4–5 mm wide, n = 40). The lectotype MNHN 3238 is 
a gravid female with three eggs in its genital tract. The in-
cubation period is 38–45 days (based on observations of 
10 incubating clutches). We did not see the parents close 
by during the incubation nor shortly afterwards, indicat-
ing the lack of parental care of the eggs or hatchlings. The 
new born juveniles were 4–5 cm in total length and their 
body colour varied from dark brown to black. We noticed 
that ants were their main egg predators on about ten occa-
sions. We also observed on several occasions, this snake 
attempting to avoid ant-nests when moving or resting.

We have found this species inside termite mounds 
on many occasions, an observation also made by Smith 
(1943). This may indicate either a strategy used by the 
snake to avoid ants (because we never observed ant nests 
in or around termite mounts) or a neat way for the snake 
to have instant access to food (may be feeding on termite 
eggs). Further studies on habitat ecology would be inter-
esting. Even though this is a ground dwelling species, we 
observed it climbing on rock boulders which have crevic-
es, indicating that this snake may be searching for geckos 
or their eggs for food. During floods, the snake is usually 
found off the floor, in trees at 1–2 m above ground lev-
el. It is also found deep inside forests, and has been ob-
served under old coconut harnesses, decaying logs on the 
ground, and inside termite mounds (as mentioned earlier) 
set in well maintained home gardens.
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Road kills are identified as a major growing threat in 
addition to forest fragmentation and habitat loss. People 
are also a threat, killing the snake out of fear, believing 
that it to be venomous, especially because as it displays 
such vivid head and body colours. We observed nat-
ural predators including birds: the yellow-billed bab-
bler [Turdoides affinis (Jerdon, 1845)], southern coucal 
(Centropus parroti Stresemann, 1913), common mynah 
[Acridotheres tristis (Linnaeus, 1766)], white-throat-
ed kingfisher [Halcyon smyrnensis (Linnaeus, 1758)], 
and the Sri Lankan grey hornbill (Ocyceros gingalensis 
Shaw, 1811); ophiophagous snakes including: two el-
apids, the Sri Lankan krait (Bungarus ceylonicus Gün-

ther, 1864), and the Indian krait (Bungarus caeruleus 
Schneider, 1801); and amphibians including forest toads 
(Duttaphrynus sp.). In addition, Karunarathna and Asela 
(2007), and Karunarathna (2009) have observed the com-
mon rat snake (Ptyas mucosus Linnaeus, 1758) feeding 
on Oligodon sublineatus and Oligodon calamarius (Lin-
naeus, 1758) in Sri Lanka

Discussion

In the description of Oligodon sublineatus, Duméril et 
al. (1854) clearly states the following “We only have ob-

Figure 3. Distribution pattern of Oligodon sublineatus: blue dots, previous records and red dots, our observations; major towns are 
displayed on the map (map source: Cooray 1967).
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served one specimen well preserved …..”, they further 
stated “We counted 15 scale rows on that specimen, 155 
ventrals and 25 subcaudals”. Those counts are in accor-
dance with MNHN 3238 (respectively 150 and 28) hence; 
we hereby designate it as the lectotype. However, the 
measurements given in the last line “Total length was 180 
cm; among them 155 for SVL and 25 for the tail.” is a 
mistake; we believe that the wrong units of measurements 
were chosen in error; it should have been in millimeters 
and not centimeters! In addition, the newly recognized 
syntype (MNHN 3238) had a total length of about 289 
mm with 254 mm SVL and 35 mm for the tail. Again 
we are making the assumption that Duméril et al. (1854) 
must have mistakenly typed the total length as “180cm” 
instead of ~280 mm and “SVL 155cm” instead of ~255 
mm (typing a ‘1’ instead of a ‘2’). Interestingly, the syn-
type MNHN 3239 (now paralectotype) measured 177 
mm total length with SVL 150 mm but its ventral and 
subcaudal counts do not match those of the original de-
scription (respectively 138 and 36 [typical of a male] ver-
sus 155 and 25 in the description [typical of a female]). 
However, the most probable explanation of this is that 
they mistyped, rather than used (which may seem the ob-
vious explanation here) the measurement of the second 
specimen, because Duméril et al. (1854) clearly stated 
that they had examined only one specimen (the largest 
of both syntypes), even though they compared the colour 
patterns of both specimens, thus both are here considered 
as syntypes. Furthermore, the scale counts in the smaller 
specimen (MNHN 3239) do not match the original scale 
description of Duméril et al. (1854), and the spots of the 
larger specimen (MNHN 3238) are much more narrowed 
towards the middle of the body compared to the spots of 
the smaller specimen (MNHN 3239), which is in accor-
dance with the details of the examined specimen in the 
original description. Thus Duméril et al. (1854) made a 
mistake when describing characteristics of the examined 
specimens and their ventral and subcaudal counts also 
reflect the classical mistake often seen when one single, 
old and very small specimen is examined by many differ-
ent researchers over time. We have no doubt that MNHN 
3238 is the Philippines (in error) specimen of the origi-
nal description and MNHN 3239 the Ceylan specimen of 
Leschenault as reported in the original description, both 
being the only two syntypes of O. sublineatus.

To be sure that there are no other specimens which 
could possibly be a syntype, we examined all the availa-
ble Oligodon sublineatus specimens and all the specimens 
of Oligodon collected from Sri Lanka and the Philippines 
which were registered on or before 1864 in the MNHN 
collection (1864 is the date of the oldest handwritten reg-
ister available for the MNHN herpetological collections). 
Among the available specimens (except MNHN 3238–
39), MNHN 0611, 3537, 5768, 1900.0381–385, and 
1900.0381, 1900.0381A–B are O. ancorus from the Phil-
ippines, MNHN 1012 is O. modestus from the Philippines 
and MNHN 6129 is O. calamarius from Sri Lanka. In the 
1864 unpublished catalogue, there were five specimens of 

O. sublineatus registered. However out of the three oth-
er available specimens of O. sublineatus (MNHN 1747, 
4234, and 4234A) two do not match the original descrip-
tion. The third specimen MNHN 4234 closely matches 
the original description, however we believe that it does 
not qualify as the larger syntype based on the following 
statement from the original description: “Another speci-
men, obviously younger, …..” which clearly means that 
the former specimen is considerably larger (being older 
by inference, or fully grown), than the latter. The spec-
imen MNHN 4234 is slightly smaller, than the younger 
specimen (MNHN 3239) of Leschenault. It also has a 
definite collector’s name (Janssen), and a definite locali-
ty (Sri Lanka) associated with it. Therefore, we can con-
fidently reject this specimen MNHN 4234 as a syntype 
and can confirm MNHN 3238-39 as the syntypes of O. 
sublineatus. The location “Philippine” was never includ-
ed in any of the MNHN registers for O. sublineatus, not 
even in the 1864 register, so it could be that subsequent 
curators have corrected the error adding “Java, collector 
Bosc” in the register (which is also wrong). These were 
probably changed sometime between 1854 and 1864. 
Therefore, here we correct the locality of the designated 
lectotype as “Sri Lanka”.

Louis-Augustin-Guillaume Bosc (1759–1828) was a 
French botanist, zoologist, and politician during the Rev-
olution, who described many amphibians and reptiles of 
eastern North America. He also described the Savanna 
Monitor (Varanus exanthematicus Bosc, 1792) from Sen-
egal in West Africa (Adler et al. 2012). Bosc never visit-
ed Sri Lanka. As MNHN 3238 belongs to an endemic Sri 
Lankan species with incorrect collection locality details 
(Philippines or even Java), we also agree that the collec-
tors name, Bosc, is a mistake and we follow Duméril et 
al. (1854) and believe that the collector details for this 
specimen is not known.

Duméril et al. (1854), in the original description states 
that “on the jar there was no other indication that the 
[data] one on its origin, Philippines and the name Oli-
godon torquatus with the letter “R””; no such indication 
was found on any jar that we examined in MNHN col-
lections. It is strange that O. torquatus was mentioned in 
the original description, a species which was described by 
Boulenger in 1888, 34 years after O. sublineatus. How-
ever, based on the characters mentioned in the original 
description of O. sublineatus, we can be sure that both 
examined syntypes of Duméril et al. (1854) belong to the 
same endemic species of Sri Lanka, O. sublineatus, and 
neither match any of the species from the Philippines (see 
Leviton 1963). This is also confirmed by the existence 
of ventral scales having a series of dark brown spots ar-
ranged in three lines in the syntypes of O. sublineatus [vs. 
uniform in O. ancorus (Girard, 1858) and O. notospilus 
Günther, 1873], and 25 subcaudals in our lectotype [vs. 
28–49 in O. meyerinkii (Steindachner, 1891); 52–54 in 
O. maculatus (Taylor, 1918); 27–44 in O. modestus Gün-
ther, 1864; 48–60 in O. octolineatus (Schneider, 1801), 
and 34–45 in O. perkinsi (Taylor, 1925); scale counts 
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after Leviton (1963)]. Furthermore, based on the descrip-
tion, it can also be easily distinguished from O. torqua-
tus (Boulenger, 1888) by having ventrals with a series of 
dark brown spots in three lines (vs. uniform).

Boulenger (1894) recorded Oligodon sublineatus 
from Nicobar Island. Deepak and Harikrishnan (2013) 
observed a couple of specimens (ZSI 8899 and 8900) of 
O. sublineatus deposited at ZSI-Kolkata, which were la-
belled as “Camorta, Nicobars”. They confirmed that both 
the collection locality and the identity were wrong. The 
species is definitively absent from Nicobar Islands, as 
originally stated by Wall (1921) and has to be considered 
as a species strictly endemic to Sri Lanka, but widespread 
over the forested areas of the country.
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Appendix 1

Other materials examined
O. ancorus: Philippines: MNHN 0611, 3537, 5768, 

1900.0381–385, 1900.0381A–B.
O. calamarius: Sri Lanka: MNHN 6129.
O. modestus: Philippines: MNHN 1012, BMNH 

1946.1.5.54 (type).
O. sublineatus: Java (in error): MNHN 1747; Sri Lan-

ka: MNHN 4234, 4234A; NMB 21366–7, 1595–9, 
10775, 21364–5; BMNH 1841.1.7.12, 1858.10.19.29, 
1858.10.19.37–38, 1852.9.13.41, 1845.8.7.6, 
1846.12.2, 1853.3.30.53, 1852.2.19.90, 1852.2.19.95, 
1969.2769–2771, 1890.11.8.21–22, 1895.7.23.29, 
1897.10.20.14, 1915.5.3.6, 1920.5.6.3, 1951.1.8.36, 
1955.1.9.81–82, 1862.8.14.31, 1968.875.

Oligodon torquatus: Burma: BMNH 1946.1.4.21–22 
(syntypes).
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Abstract

The Eastern Mediterranean land snails Levantina display a disjunct distribution spanning 
the Middle East (Levant), Cyprus, few locations along the Aegean Turkish coast between 
Bodrum and Datça and on the islands of Rhodes, Karpathos and a few surrounding islets 
(Dodecanese). These land snails are strictly bound to limestone; shell variability is no-
ticeable with a pair of umbilicate and non-umbilicate forms parapatrically distributed in 
the Levant and along the Aegean Turkish coast; they overlap on the Dodecanese islands. 
We sequenced fragments of two mitochondrial genes (Cytochrome Oxidase I and 16S 
rRNA) from the historical Levantina materials available at the Museums of Hamburg 
and Berlin. The aim of the study is to explain the current distribution of Levantina in the 
Eastern Mediterranean in light of an earlier hypothesis suggesting anthropochory due to 
the movements of Crusaders across the area. The deeper nodes in our phylogeny indi-
cate that Levantina reached the Dodecanese from continental Turkey during the Pliocene 
exploiting continuity of landmasses. In five circumstances the same haplotype co-occurs 
on two different islands; one haplotype is shared between one island (Rhodes) and the 
Levant. We suggest that the movements of Crusaders likely explain the current distribu-
tion of haplotypes. In particular, the Knights Hospitaller of St. John occupied Cyprus, the 
Dodecanese and the facing Turkish coasts for more than two centuries (1306–1522) after 
they withdrew from Jerusalem in 1187 and from the Levant in 1291. Snails could have 
been introduced as an item of food or transported with other material including limestone 
used for building.
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phylogeography
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Introduction

In a study that appeared in the journal “Nature” on the 6th 
of April 1882, just a few days before his death, Charles 
Darwin returned to his lifelong fascination with mech-
anisms of passive long-distance dispersal in mollusks 
(Darwin 1882). Ever since Darwin’s pioneer work, land 
snails occurring on islands have puzzled evolutionary 
biologists; it is indeed challenging to explain how these 
fragile and slow moving creatures could travel long dis-
tances across unsuitable ecological areas if not by passive 
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transport. The advent of molecular tools in biogeography 
has proved Darwin’s intuition right. Recently, various 
studies convincingly demonstrated that passive dispersal 
by birds and humans is the most likely explanation for 
the current distribution of insular genetic lineages in land 
snails of the genera Balea and Cepaea (Gittenberger et al. 
2006; Grindon and Davison 2013).

In the Eastern Mediterranean area, Levantina shows 
notable morphological shell variation and a geographic 
distribution that has been baffling biogeographers for 
decades (Glaubrecht 1993a, 1993b, 1995 and reference 
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therein). This helicid genus includes rather large edible 
land snails strictly bound to limestone and displays a dis-
junct range, represented by two species each in the Mid-
dle East (Levant), on Cyprus, in a few locations along 
the Aegean Turkish coast between Bodrum and Datça 
and on Rhodes, Karpathos, and a few surrounding islets 
of the Dodecanese (see Glaubrecht 1993a for further de-
tails). Shell variability resides in the lack or presence of 
an umbilical opening in the adults (Glaubrecht 1993a, 
1993b, 1995). In the Levant the two species differen-
tiated by their shell form are distributed parapatrically 
(the non-umbilicate L. caesareana in the north and the 
umbilicate L. hierosolyma in the south) (Heller 1979). 
Heller (1979) identified a narrow hybrid zone between 
the two species. A similar pattern of parapatric distribu-
tion (but with no areas of hybridization identified thus 
far) is observed over a much-reduced geographic scale 
along the Turkish coasts. On the Dodecanese islands 
the umbilicate spiriplana is replaced in places by the 
non-umbilicate malziana, but this is not always the case. 
On Rhodes, the malziana type is widespread while the 
spiriplana type is restricted to a few places, among them 
the fortress of the Knights Hospitaller of St. John on the 
northern tip of the island (Glaubrecht 1993a), while the 
two species are distributed parapatrically on Karpathos 
and form mixed populations on Symi and surrounding 
islets (Glaubrecht 1993a).

Based on the above geographic occurrence of shell 
forms and on field observations, two alternative scenarios 
have been hypothesized to explain such a peculiar insular 
distribution (Glaubrecht 1993a, 1993b). Following the pa-
leogeographic history of the area, the Dodecanese could 
have been colonized during one of the multiple changes 
in sea level that created transitory land bridges between 
the islands and the continent from the late Miocene to 
the middle Pliocene. Similar scenarios have been validat-
ed on molecular grounds in a variety of scarcely vagile 
groups, including land snails (Ketmaier et al. 2006; Jesse 
et al. 2011; Kotsakiozi et al. 2012 and references therein). 
An alternative scenario argues for an historical, anthropo-
genic introduction of Levantina spiriplana on the Dodec-
anese islands. This hypothesis relies on the observation 
that most of the locations where the taxon is found – and 
in particular where the two shell forms co-occur – are ac-
tually historical human settlements, i.e. the castles of the 
Knights Hospitaller of St. John on Rhodes and in Bodrum 
(Turkey). It was suggested that the movements of Cru-
saders in the area could explain this distribution pattern 
(Glaubrecht 1993a, 1993b). Following their withdrawal 
from the Levant in 1291 after the fall of Acre (Israel), 
Crusaders conquered Rhodes in 1306 and kept the area 
under their control until the fall of the Rhodes Grand 
Master’s Palace in 1522 (for the history of the crusaders, 
see e.g. Mayer 2005; Murray 2006). For more than two 
centuries the Dodecanese – and in particular the island of 
Rhodes with the headquarter of the Knights Hospitaller 
of St. John – became a key area of occupation and activ-
ities, with frequent passages of ships sailing between the 

islands and the Turkish mainland, transporting Crusaders, 
the goods they traded and materials used for building.

Here we tested these two alternative scenarios by using 
sequences of two mitochondrial DNA (mtDNA) genes 
and the Levantina material available in the collections of 
the Zoological Museum Hamburg and the Museum für 
Naturkunde Berlin (Germany); this material was collect-
ed about two decades ago in a first attempt to verify the 
above biogeographical hypotheses (Glaubrecht 1993a, 
1993b, 1995). The predictions for the above alternative 
hypotheses in terms of patterns of genetic structuring 
are the following. The paleogeographic scenario would 
translate into discrete amount of genetic divergence and 
the identification of allopatric haplogroups. In contrast, if 
the Crusades scenario were true, given the short (in evo-
lutionary terms) time elapsed since the alleged translo-
cation event(s) we would find very little (if any) genetic 
divergence between currently allopatric haplotypes.

Materials and methods

The study is based on material collected by MG in April 
1989 and May 1990 (Glaubrecht 1993a, 1993b); samples 
were preserved in 70%–95% ethanol and vouchers de-
posited in the Zoological Museum Hamburg (ZMH) with 
some additional material in the Museum für Naturkunde 
Berlin (ZMB). Details on sampling localities are given in 
Table 1. Fragments of the mitochondrial Cytochrome Oxi-
dase I (COI) and 16S rRNA (16S) genes were amplified by 
Polymerase Chain Reaction (PCR) and directly sequenced 
as detailed in Ketmaier et al. (2006, 2010); given the age 
of the samples for about 50% of them we were unable to 
amplify directly the whole PCR fragments due to DNA 
degradation. For these samples, we used a nested PCR 
approach with internal primers designed anew for this 
study. Precautions were taken to avoid any cross-contam-
ination of samples as detailed in Ketmaier et al. (2006). 
The first round of PCR amplification was followed by a 
second round of PCR cycling, using as template the un-
diluted PCR products from the first PCR amplification. 
PCR primers used for this second round were designed on 
the basis of Levantina sequences obtained in the first (not 
nested) PCR rounds. The primer pair for the nested PCR 
of the COI gene is (COI-Lev-for: 5’- TTGTAACWGCY-
CATGCATTTG- 3’ and COI-Lev-rev: 5’- AACTWATTC-
CAGGAGATCGYA- 3’). The primer pair for the nested 
PCR of the 16S gene is (16S-Lev-for: 5’- CCCTGACT-
GTGCAAAGGTAGC- 3’ and 16S-Lev-rev: 5’- GGC-
CCTAATCCAACATCGAGGTC- 3’). Nested PCR cy-
cling conditions were as in Ketmaier et al. (2006, 2010).

Sequences were edited and aligned in SEQUENCHER 
4.1 (Gene Code Corporation, Ann Arbor, MI, USA); the 
alignment was further checked by eye. We included a 
selection of Codringtonia sequences from (Kotsakiozi 
et al. 2012) for the molecular clock analyses and Cor-
nu aspersum to root the phylogenetic searches (Table 1). 
Phylogenetic searches were carried out by Maximum 
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Table 1. Taxa included in the study and their geographic origin. For each individual we detail the presence (O)/absence (C) of the 
umbilicus in the shell, the voucher number in the collections of the Zoological Museum Hamburg (ZMH) and the Museum für 
Naturkunde Berlin (ZMB) and the composite COI/16S haplotype identifier number.

Taxon
Umbilicus 

(O/C)
Location Specimen voucher mtDNA Haplotype

Levantina malziana C Greece, Karpathos, Mertonas, E Arhangells ZMH.1555b 1

Levantina malziana C Greece, Karpathos, Mertonas, E Arhangells ZMH.1555c 2

Levantina malziana C Greece, Karpathos, Mertonas, E Arhangells ZMH.1555d 2

Levantina malziana C Greece, Karpathos, Mertonas, E Arhangells ZMH.1555e 3

Levantina malziana C Greece, Karpathos, Mertonas, E Arhangells ZMH.1555f 4

Levantina malziana C Greece, Karpathos, Mertonas, E Arhangells ZMH.1555g 5

Levantina malziana C Greece, Karpathos, Mertonas, E Arhangells ZMH.1555i/ j 3

Levantina malziana C Greece, Rhodes, Moni Amos, Kap Ladiko ZMH.1557a 6

Levantina malziana C Greece, Rhodes, Moni Amos, Kap Ladiko ZMH.1557b 7

Levantina malziana C Greece, Rhodes, Moni Amos, Kap Ladiko ZMH.1557d 8

Levantina malziana C Greece, Rhodes, Charaki, Feraklos ZMH.1557e 9

Levantina malziana C Greece, Rhodes, Kamiros Castle ZMH.1557f 2

Levantina malziana C Greece, Rhodes, Kamiros Castle ZMH.1557h 3

Levantina malziana C Greece, Rhodes, Kamiros Castle ZMH.1557i 6

Levantina malziana C Greece, Rhodes, Profitis Ilias (900m) ZMH.1557j 1

Levantina malziana C Greece, Rhodes, Profitis Ilias (900m) ZMH.1557k 6

Levantina malziana C Greece, Rhodes, Monolithos Castle ZMH.1557n 10

Levantina malziana C Greece, Rhodes, Monolithos Castle ZMH.1557o 11

Levantina malziana C Greece, Symi, northern slope Vigala ZMH.1558a 5

Levantina malziana C Greece, Symi, NW Hariani harbor, Th. Sikidi ZMH.1558c 12

Levantina malziana C Greece, Symi, NW Hariani harbor, Th. Sikidi ZMH.1558d 13

Levantina malziana C Greece, Symi, NW Hariani harbor, Th. Sikidi ZMH.1558e 14

Levantina malziana C Greece, Symi, NW Hariani harbor, Th. Sikidi ZMH.1558f 13

Levantina malziana C Greece, Symi, NW Hariani harbor, Th. Sikidi ZMH.1558g 14

Levantina malziana C Greece, Symi, Panormitis, N monastery ZMH.1561a 24

Levantina malziana C Greece, Nimos ZMH.1556a 15

Levantina malziana C Turkey, Karaova, near Bodrum ZMH. 1565 16

Levantina spiriplana O Greece, Karpathos, Larniotisa, near Kap Volakas ZMH.1559a 17

Levantina spiriplana O Greece, Karpathos, Pigadia, Patella mountain ZMH.1559d 17

Levantina spiriplana O Greece, Karpathos, Pigadia, Patella mountain ZMH.1559e 17

Levantina spiriplana O Greece, Karpathos, Pigadia, Patella mountain ZMH.1559f 18

Levantina spiriplana O Greece, Karpathos, Profitis Ilias, SE Aperi ZMH.1559g 19

Levantina spiriplana O Greece, Karpathos, E Mentes ZMH.1559i 20

Levantina spiriplana O Greece, Karpathos, E Mentes ZMH.1559j 20

Levantina spiriplana O Greece, Rhodes, Rampart d´Ambosie gate ZMH.1560a 21

Levantina spiriplana O Greece, Rhodes, Rampart d´Ambosie gate ZMH.1560b 21

Levantina spiriplana O Greece, Rhodes, Rampart d´Ambosie gate ZMH.1560c 21

Levantina spiriplana O Greece, Rhodes, Rampart d´Ambosie gate ZMH.1560d 22

Levantina spiriplana O Greece, Rhodes, Filerimos ZMH.1560e 23

Levantina spiriplana O Greece, SW Symi, Xisos ZMH.1561b 25

Levantina spiriplana O Greece, SW Symi, Xisos ZMH.1561c 23

Levantina spiriplana O Greece, SW Symi, Xisos ZMH.1561d 23

Levantina spiriplana O Greece, Symi, Skoumisa Bay, Kefala ZMH.1561e 23

Levantina spiriplana O Greece, Rhodes, Rampart d´Ambosie gate ZMB 127533 27

Levantina spiriplana O Turkey, Datça ZMH.1564 30

Levantina hierosolyma O Jerusalem ZMB.74072 27

Levantina hierosolyma O Jerusalem ZMB.9126 27
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Taxon
Umbilicus 

(O/C)
Location Specimen voucher mtDNA Haplotype

Levantina hierosolyma O Jerusalem, Givat Ram Campus, Hebrew Univ. ZMH.1562 27

Levantina hierosolyma O Jerusalem, Givat Ram Campus, Hebrew Univ. ZMH.1563a 27

Levantina hierosolyma O Jerusalem, Givat Ram Campus, Hebrew Univ. ZMH.1563b 29

Levantina caesareana C Arbell Cliff, Lake Tiberias ZMH.1568 27

Levantina caesareana C Arbell Cliff, Lake Tiberias ZMH.1569d 31

Levantina caesareana O Arbell Cliff, Lake Tiberias ZMH.1569e 27

Levantina caesareana C Arbell Cliff, Lake Tiberias ZMH.1569g 32

Levantina caesareana C Arbell Cliff, Lake Tiberias ZMH.1569h/i 33

Codringtonia codringtonii - Greece, Peloponnese, Marathopolis village, Messina ZMB 107155 N/A

Codringtonia codringtonii - - Kotsakiozi et al. 2012 N/A

Codringtonia eucineta - - Kotsakiozi et al. 2012 N/A

Codringtonia intusplicata - - Kotsakiozi et al. 2012 N/A

Codringtonia helenae - - Kotsakiozi et al. 2012 N/A

Assyriella guttata C Turkey, Harput near Elazig ZMB 127531 26

Assyriella mardinensis C Turkey, Anatolia, 3 km SE Mardin ZMB 127532 28

Gyrostomella leachii - Lybia,Tripoli, Djebel Garim ZMB 86612-1 N/A

Gyrostomella leachii - Lybia,Tripoli, ZMB 86612-2 N/A

Cornu aspersum - -
Regnier et al. 2011
Guiller and Madec 

2010

N/A
N/A

Likelihood (ML) (run online on the Mobyle portal with 
the phyml option) and by Bayesian analyses (MrBAYES 
3.2) (Ronquist et al. 2011). For both analyses the most ap-
propriate model of sequence evolution was selected using 
JMODELTEST 2 (Darriba et al. 2012). JMODELTEST 2 
returned the HKY+I+G as the best model fitting the con-
catenated dataset (proportion of invariable sites I=0.575; 
Gamma distribution shape parameter = 0.576). These 
settings were then adopted in the Maximum Likelihood, 
Bayesian and Beast searches.

The robustness of the ML hypothesis was tested by 
1,000 bootstrap replicates; MrBAYES was run two times 
independently for 2,000,000 generations with a sampling 
frequency of 100 generations. We ran one cold and three 
heated Markov chains and two independent runs. To es-
tablish if the Markov chains had reached stationarity, we 
plotted the likelihood scores of the sampled trees against 
generation time. Trees generated before stationarity were 
discarded as burn-in (first 10% of the sampled trees) and 
posterior probability values for each node were calculat-
ed on the basis of the remaining 90% of sampled trees. 
We applied coalescence as implemented in the BEAST 
1.7.2 package (Drummond and Rambaut 2007) to es-
timate divergence times in million years (Myr) for the 
supported clades found by the phylogenetic analyses. 
BEAST was used to estimate node ages to the most com-
mon recent ancestor (TMCRA) of the splits and substitu-
tion rates using an uncorrelated lognormal relaxed clock 
with a Yule or ‘pure birth’ prior process to model specia-
tion. The output of each independent run was visualized 
using TRACER v1.4. Samples from both independent 
runs were then pooled after removing the first 10% as 

burn-in using LogCombiner 1.4.8. After an optimization 
step during which parameters were calculated to reach an 
optimum performance and achieve a reasonable effective 
sampling size (ESS, number of independent samples of 
the posterior distribution) for the parameters of interest, 
we carried out two independent runs of 30 million gen-
erations each, using a Yule tree prior and the default op-
tions for all other prior and operator settings. The age of 
the basal split in the geographically and phylogenetically 
closely related genus Codringtonia, estimated at 4.4 Myr 
in Kotsakiozi et al. (2012), was used to calibrate the tree 
with a normal distribution for the prior. Finally, we con-
ducted a Bayesian binary MCMC dispersal-vicariance 
analysis in RASP (Yu et al. 2011). Analyses were run 
with the maximum units of areas allowed in ancestral 
nodes equal to three; other parameters were kept at the 
default settings.

Results

The final alignment including all samples amplified by 
nested PCR was 482 base pair (bp) long, with 281 bp for 
COI and 201 for 16S and defined a total of 33 unique 
haplotypes (GenBank accession numbers KR080942-
KR081055; additional sequences used for the phylo-
genetic searches are JQ239955, JQ239934, JQ239967, 
JQ239977, JQ240123, JQ240103, JQ240134, JQ240145, 
HQ203051 and EU912763). These haplotypes are robust-
ly clustered in a monophyletic clade in all phylogenetic 
searches (Fig. 1). The two Assyriella taxa, viz. guttata 
and mardinensis, and the Levantina clade were found not 
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to be reciprocally monophyletic and the placement of As-
syriella is not supported statistically.

Levantina hierosolyma, L. caesareana and the two L. 
spiriplana forms from the Dodecanese traditionally con-
sidered as subspecies (i.e. spiriplana spiriplana and spiri-
plana malziana) (Glaubrecht 1993a, 1993b) were not re-
trieved as separate clades. This claims for a revision of the 
systematics of the group, which is outside the scopes of 
this study and would require a denser sampling in terms 
of taxa, geographic coverage and molecular markers. 
Such a larger study would also allow alternative hypoth-
eses such as incomplete lineage sorting and introgression 
to be tested in details. We found strong support for three 
main haplogroups, in spite of the short mtDNA fragments 
we were able to amplify and sequence. Haplotypes 12, 
16, 31 and 33 are from non-umbilicate shelled popula-
tions distributed in Turkey, Israel as well as on Symi and 
their last common ancestor is not older than about 3 Myr 
old. A large group not older than 3 Myr clusters popu-
lations with umbilicate shells distributed over a broad 
geographic area from Israel, Turkey and the Dodecanese 
(Karpathos, Rhodes and Symi Islands); haplotypes 23 
and 27 are present on Rhodes and Symi Islands and on 
Rhodes and in Israel, respectively. The remaining haplo-
types are gathered in a clade with non-umbilicate shells 
only; this cluster is limited to the Dodecanese and dates 
back to about 2.6 Myr ago. Within this clade, in three 
circumstances the same haplotype is shared between two 
islands. The RASP analysis (Fig. 2) postulates an origin 
of the Levantina / Asyriella clade in Turkey (node I; oc-
currence of this range 92.2%; 80% marginal probability) 
followed by two dispersal events to the Dodecanese (node 
II) and the Levant (node IV), respectively. Node V group-
ing umbilicate populations implies a back dispersal from 
the Levant to the island of Rhodes followed by multiple 
dispersal events across Rhodes, Karpathos and Symi. The 
distribution of haplotypes 19, 27 and 30 supports a close 
association of umbilicate forms in the Levant, continental 
Turkey and Rhodes where the umbilicate form (spiripla-
na) exclusively occurs in the vicinity of the Crusaders’ 
fortresses (node VII; 82% marginal probability). The 
lineage with a covered umbilicus (malziana) originated 
on Rhodes (node VIII; occurrence of this range 93.7%; 
79% marginal probability) and progressively spread and 
diversified across Rhodes, Karpathos and Symi. Haplo-
types found on Symi and on the neighboring islet of Ni-
mos (haplotypes 13, 14, 24 and 15) reached the islands 
via two independent dispersal events from Rhodes (nodes 
XI and XIII).

Discussion

We could not retrieve two reciprocally monophyletic 
clades for Levantina and Assyriella. The validity of the 
distinction between Assyriella and Levantina was already 
questioned (Glaubrecht 1995); this is an issue in need of 
further work based on a taxonomically more exhaustive 

sampling. Our results do not fully embrace neither the 
paleogeographic nor the Crusaders hypothesis but rather 
suggest that both played a role in shaping the observed 
mtDNA diversity in Levantina. The umbilicate and 
non-umbilicate shell forms, although clearly distinguish-
able morphologically (Glaubrecht 1993b, 1995), do not 
cluster in two reciprocally monophyletic lineages. #The 
umbilicate populations are restricted to a single and high-
ly supported monophyletic clade whereas the non-umbil-
icate shell is displaced as a paraphyletic trait in the tree of 
Fig. 1. It is also worth emphasizing that in our phylogeny 
only the non-umbilicate shell form is associated to both 
basal and terminal branches.

The biogeographic reconstruction presented in Fig. 2 
supports multiple long-distance and over-sea dispersal 
events; some of these events are phylogenetically very 
recent (Figs 1 and 2). The scenario we detail here requires 
particular caution in its interpretation for the following 
reasons. First, inferences are based on mtDNA only, a 
single genetic locus and hence do not give any indica-
tion on the geographic origin of the rest of the genome. 
Second, the uncertainty of the tree topology is not taken 
into account. Nonetheless, in our opinion it represents a 
likely scenario given the phylogenetic and geographic 
information available and the ecology of the group. The 
origin of the whole Levantina clade, with the inclusion 
of one of the “Assyriella” taxa, should be sought in con-
tinental Turkey (node I; Fig. 2). Nodes V and VIII are 
roughly coeval (Fig. 2; 3.03 – 2.64 Myr, ages in bold 
in Fig. 1) and group only insular non-umbilicate popu-
lations (malziana) on one hand and almost exclusively 
insular umbilicate populations (spiriplana) on the other. 
The exceptions to insularity in the umbilicate clade will 
be discussed later on; we anticipate that these are, in our 
opinion, due to anthropogenic translocations. The above 
time estimates perfectly overlap with the last connection 
of Karpathos and Rhodes to the mainland, which dates 
back to 3.5 – 2.8 Myr ago (Beerli et al. 1996); this sug-
gests that Levantina reached the Dodecanese exploiting 
continuity of landmasses. This, however, did not happen 
via a single colonization event but rather through a two-
fold process, which brought on Rhodes two immigrant 
lineages of independent origin. The reconstruction of 
Fig. 2 identifies a first dispersal event from continental 
Turkey to Rhodes (nodes II), which resulted in the insu-
lar non-umbilicate clade widespread there (malziana). A 
second wave of colonization arrived on Rhodes following 
an earlier dispersal from Turkey to the Levant (nodes IV 
and V); this clade had the latter as the most likely area of 
origin and marked the appearance of the umbilicate shell 
type (spiriplana). Subsequently, both lineages colonized 
Karpathos and Symi (nodes VI-XIII); the non-umbilicate 
lineage realized more across-island movements (nodes 
VIII-XIII) than the umbilicate lineage (nodes VI-VII). 
How and when Levantina dispersed from Turkey to the 
Levant and why the umbilicate shell type is mostly insu-
lar are questions that remain to be answered. Recent evi-
dence suggests that shell shape diversification in Mediter-
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Figure 1. Evolutionary relationships in Levantina. Numbers at nodes are statistical support for the ML and Bayesian searches (first 
and second value above branches). Numbers below branches are age estimates in millions of years with the 95% highest posterior 
density (HPD) credibility interval in parentheses. Age estimates in bold are discussed in details in the text. Haplotype numbering is as 
in Table 1. The distribution of each haplotype and the relative shell shape is summarized in the column to the right of the haplotype 
identifiers (K = Karpathos Is.; R = Rhodes Is.; S = Symi Is.; N = Nimos Is.; CT = Continental Turkey; IS = Israel). Pictures illustrate 
how shell variability (closed or open umbilicus; squares and circles, respectively) is distributed in Levantina and Assyriella.

ranean land snails might be due to the interplay between 
historical and ecological factors (Fiorentino et al. 2013). 
The positioning of haplotypes from the Levant at the base 
and within the otherwise poorly differentiated umbilicate 
clade suggests that the occurrences of this form in the 
Dodecanese and in southwestern Turkey is probably the 
result of (anthropogenic?) introductions. Such a shallow 
level of differentiation in the umbilicate clade is not mir-
rored in the non-umbilicate clade.

Even though the hypothesis of the non-umbilicate clade 
being of insular origin is appealing from an evolutionary 
perspective, we should not overlook the fact that this re-
sult could be an artifact due our limited sampling. In par-
ticular, we cannot completely rule out the hypothesis that 
the non-umbilicate clade originated in the Levant and sub-
sequently reached the Dodecanese. We indeed identified 
a non-umbilicate clade grouping haplotypes from both 
the Levant and the Dodecanese (haplotypes 12, 16, 31, 
and 33). The non-umbilicate samples from the Levant are 
genetically close to a few samples from Symi. The other 

non-umbilicate individuals from that island are spread in 
the upper part of the tree of Fig. 1, scattered among haplo-
types found on other islands. In order to test this hypoth-
esis adequately we would have needed a better survey of 
the genetic variation in Levantina from the Levant that is, 
on the contrary, too limited to address the issue.

Rhodes, the largest island of the Dodecanese and the 
closest to the mainland, is identified as the first colonized 
by the two Levantina lineages (nodes V and VIII). The 
non-umbilicate form is widespread across the island while 
umbilicate-shelled individuals are restricted to the for-
tress of the Knights Hospitaller of St. John in the northern 
part of island (city of Rhodes) (Glaubrecht 1993b, 1995). 
This has been taken as an indication that humans intro-
duced this shell type on the island (Glaubrecht 1993b, 
1995). Our molecular time estimates reject this hypothe-
sis, at least for the basal haplotypes involved in the event 
(haplotypes 11 and 22). In our phylogeny, however, we 
found five cases of haplotypes shared between islands 
or between islands and distant locations. These distri-
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Figure 2. Historical biogeography in Levantina. On the left is the cladogram (as in Fig. 1 but pruned of the outgroup taxa) summa-
rizing the Bayesian dispersal – vicariance analysis. The distribution of each haplotype and the relative shell shape is summarized in 
the column to the right of the haplotype identifiers (K = Karpathos Is.; R = Rhodes Is.; S = Symi Is.; N = Nimos Is.; CT = Continental 
Turkey; IS = Israel). Pie charts and numbers next to them indicate marginal probabilities of alternative ancestral ranges; colors iden-
tify the different geographic areas considered and match those in Fig. 1. Roman numbers identify events discussed in the text. On 
the right is the schematic of the proposed biogeographic history of Levantina. Arrows indicate the direction of the dispersal events 
inferred by the Bayesian dispersal – vicariance analysis and discussed in the text; roman numbers are the same as in the cladogram 
shown on the left. The bottom left panel details events within the umbilicate clade (circles), the bottom right panel those within the 
insular non-umbilicate clade (squares).

butions are difficult to justify on natural bases; the lack 
of any genetic differentiation indicates very recent dis-
persal in spite of the intervening marine barriers. Within 
the umbilicate clade, node VII suggests a recent dispersal 
event across Rhodes, continental Turkey and Levant; the 
same haplotype 27 co-occurs on Rhodes and in the Le-
vant. Similarly, haplotype 23 is present on Rhodes and 
Symi. Haplotypes 1, 2, 3 and 5 (all non-umbilicate) are 
shared between two islands (alternatively Karpathos and 
Rhodes or Karpathos and Symi); most interestingly, on 
Rhodes these haplotypes are confined to human settle-
ments (Table 1). How could we explain the allopatric oc-
currence of the same (or slightly diverging) haplotypes 
currently separated by geographic barriers theoretically 
insurmountable by land snails? Over-sea passive disper-
sal through i.e. hitchhiking on birds and/or surviving the 
passage through birds’ gut has been documented in land 

snails (Gittenberger et al. 2006; Miura et al. 2012). It 
should also considered that large helicids are edible and 
they have been found associated with human settlements 
in many Mediterranean archeological sites (Grindon and 
Davison 2013); furthermore, the limestone they dwell 
upon had been used for a long time as a building material 
and transported in large blocks along historical trading 
routes across the Mediterranean Sea (Fiorentino et al. 
2008). The geographic distributions of haplotypes 27 and 
30 (Rhodes, Israel and continental Turkey) and that of 
the closely related haplotypes 17 (Karpathos) and 29 (Is-
rael) are particular striking and advocates for bringing the 
Knights Hospitaller of St. John back into the play. After 
the rising power of Islam expelled in 1291 the Knights 
from Jerusalem (where haplotypes 27 and 29 are found), 
they conquered Rhodes (where we found haplotype 27), 
the neighboring islands (i.e. Karpathos with haplotype 
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17) and the coast of Anatolia (haplotype 30). The Knights 
kept the Dodecanese and the Anatolian ports facing it un-
der their control for 200 years before being defeated in 
1522 by Sultan Suleiman the Magnificent and forced to 
withdraw to Malta (Mayer 2005; Murray 2006). During 
this period of time, they built anew or fortified with huge 
walls the already existing castles. In particular, they for-
tified the city of Rhodes with the Palace of the Grand 
Master where one of the two only umbilicate (spiriplana) 
populations of the island are found (Glaubrecht 1993a, 
1993b); haplotype 27 (co-occurring on the island and Is-
rael) is indeed carried by land snails collected on the ram-
part of one of the city gates (D’Amboise gate; Table 1). It 
is thus not difficult to envision these historical events as 
being responsible for the unusual geographic distribution 
of some of the mtDNA haplotypes we identified in the 
study (Figs 1 and 2). It would be interesting to expand 
this study to include samples of Levantina from Cyprus; 
the island was never connected to the Anatolian mainland 
but served as the first stronghold or retreat of the Crusad-
ers after they had to leave the Levant following the fall of 
Acre in 1291.

We are aware that the scenario presented in here – al-
though fascinating – is not the only possible one. Due 
to the sub-optimal quality of most of the samples at our 
disposal, we were able to sequence short gene fragments. 
This implies that we could have easily missed out on rare 
genetic variants. In addition, Örstan (2004) already sug-
gested that three disjunctive records of L. spiriplana in 
western Turkey, just north of the region considered of 
this present study, could be due to introduction by hu-
mans during the Ionian period, perhaps on ballast rocks. 
Similarly, Welter-Schultes (1998) suggested that some 
Albinaria species that are found aestivating on rocks in 
Crete might have been carried to places outside their nat-
ural ranges on rocks used for construction or as ballast in 
ships. More recently, the same author (Welter-Schultes 
2008) provided direct evidence that land snails have been 
carried on ships for more than 3,000 years in the Mediter-
ranean area by describing shells discovered in the under-
water archaeological excavations of a Late Bronze Age 
(3,300 years BP) shipwreck at a Southern Turkey loca-
tion. Däumer et al (2012 and references therein) revealed 
a complex scenario in the invasive land snail Theba pisa-
na pisana suggesting that primarily human activities rath-
er than natural processes have shaped (and still are) the 
distribution of the taxon. The authors also suggested that 
different lineages identified on genetic bases only could 
have different adaptive and invasive potentials, unveil-
ing a complex scenario where different forces at differ-
ent levels (from the ecological to the genomic one) could 
come into play.

The data presented in here, along with the similar ev-
idence existing for the area mentioned in the previous 
paragraph, suggest that two different layers of complex-
ity (natural colonization vs. historical human activities) 
should be considered when addressing puzzling distri-
butions in an area interested by intense human activi-

ties since historical times. Also, this study represents a 
starting point for further investigations based on a more 
extensive sampling in terms of geographic and taxon cov-
erage as well as molecular markers.
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