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ABSTRACT: Notosceles pepele nsp, is described from 21 collections berween
depths of about 50 and over 300 metres off Norfolk Island and the Wanganella
Bank on the Norfolk Ridge, from the southern end of the Three Kings Ridge,
from the Bay of Plenty, from the East Cape Ridge, and off the Kermadec Islands
on the Kermadec Ridge. Tt is closely related to /Y, wiaderi Ward, 1942 from off
Mauritius and Reunion in the western Indian Ocean, Hawaii, and French
Polynesia, and to N ecuadorensis (Rathbun, 1935) panially redescribed here,
from oftf Ecuador, the Galapagos Islands and Baja California in the eastern Pa-
cific. &V, pepele was maken from bottoms of mixed shell, sand, bryozoan rubble,
and coral, and is partly sympairic with the only other known New Zealand
raninid, £yreidus irideniaius de Haan, 1841, Keys are provided for the recogni-
tion of 12 extant raninid genera and 6 extant Nofosceles species,

RESUME : Netosceles pepebe nusp. est décrit 4 partie de 21 collectes faites 4 des
profondeurs d'environ 50 4 300 métres au large de e Norfolk et du banc
Wanganella sur la dosade de Norfolk, de lextrémité sud de la dorsale del'ile
Three Kings, de la Bay of Plenty (Baie de Flanty ), de la dorsale d'East Cape (Cap
Est), et au large des iles Kermadec sur la dorsale des Kermadee, Cette espéce est
errnitement apparentée a N pigderi Ward, 1942 du large des fles Maurice et de la
Réunion dans 1'Océan indien de Fouest, des les Haweaii et de la Polynésie frangaise,
el i N, ecugdorensis (Rathbun, 193%) pariellement redécrit ici, au large de
|'Equateur, des iles Galapagos et de la Basse Californie dans le Pacifique est. N
Pepele a €té collecté sur des fonds & composition mixte de coquillages, suble,
débris de bryozoaires et de corail, et est en partie sympatrique avec le seul autre
raninide connu de Nouvelle-Zélande, Lyrefdus tridentatus de Haan, 1841, Des
clés sont inclues pour permetire identification de 12 genres existants de raninides
el de b espéces existantes de Nofosceles,

KEYWORDS: New Zealand Brachvura, Raninidae, identification key to raninicd
genera, MNotosceles pepeke new species, identification key to Notosceles species,
frog crabs,
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Introduction

The Raninidae, or frog crabs, are a small, exclusively
maring, brachyuran family of low diversity, regarded
since the classic research on their morphology by
Bourne (1922) as forming the distinctive subtribe
Gymnopleura, They are easily recognised by a com-
bination of fealres; the carapace, which is more or
less longitudinally oval in outline (“urn-shaped” as
described by Rathbun 1937: 4), does not cover the
terga (or upper surface) of the abdomimil segments,
which are very narrow in most species, leaving most
of the upper surface of the abdomen clearly visible in
dorsal view. The buccal cavity is elongate and com-
pletely closed by the Ard maxillipeds. The walking
legs (2nd to Sth percopods) are more or less flat-
tened and modified, in most species, for digging back-
wards (as distinct from burrowing forwards) into soft
sediment. The last pair of legs (Sth percopods) is mised
dorsally although not held over the back as in most
clromiid, homaolid, and dorippid crabs, and is reduced
in size and complexity in some genera.

From their shape and structure raninid crabs were
first regarded as being derived from the Macrora (see
Bourne 1922) and have been grouped with the dromiid
sponge crabs and some other small brachyunn Familices
(including Homaolidae, Latreillicae, Homaolodromiicdae,
Cymonomidae), as the so-called “prmitive” or “lesser”
criths, Much discussion and speculation have aken place
subsecuently as o their proper phylogenetic position
in the history of the orgin and evolution of the Brachyura,
a matter yet lite resolved since Boume's (1922) histori-
cil survey of opinion.

Guinot (19771 has since placed the raninids in o
new xonomic group, the Podotremata, based on
the further character of their male and female genital
openings being on the coxae of the second walking
legs. New studies involving spermatozoal ulirastruc-
ture and BNA sequencing (Spears ef af. 1992, lamieson
et al. 1994} may help towards Rurther clarification of
the relationships of the Raninidae. Guinot el al. (1994)
found little evidence of a relationship between rninicls
and homaolids on the basis of spermatozoal charac-
ters and the study of Jamieson et af. (1994) has been
even less conclusive, However, Feldmann e el C1996G)
have found what may be evidence for a relationship

with homaolid crabs. Tucker (1998} has now applied

modern techniques of parsimony analysis to both fossil
and recent species towards resolving the question of
phyvlogenetic relationships within the Raninicae, (This
study, although hased on 32 genera and 190 species,
yet reveals the need for further studies on extant spe-
cies. many of which are, regrettably, poorly repre-
sented in collections. ) Nevertheless, as Feldmann et
erd. (19945} stated in summary, the phylogenctic posi-
tion of the raninid crabs remains unresolved, Heneoe,
any new information concerning the Raninidae from
any aspect 1s most welcome,

Their common name “frog crabs” comes from
their characteristic elongate shape and the hunched-
up appearance of the legs, The family name Raninidae
de Haan, 1841 Follows the type genus Haning named
by Lamarck in 1801, based on the species Cancer
raninus described as early as 1758 by Linnacus, the
trivial name being taken from the Latin rana, a frog.

The palaeobiogeography of one genus of raninid
in particular, Lyreddus, has been well discussed by
Feldmann (1986, 1992) with the proposition that the
Southern Hemisphere has been the evolutionary centre
not only for the Raninidae but for the Brachyura as a
group. In particular, the comparatvely rich Eocene his-
tory of Lyreddus in New Zealand (Feldmann & Keves
19920 gives evidence towards this hypothesis, In con-
trast, Mewman (1991) postulared a Tethyan ongin for
Lyreidhis as well as for the other genus, Notosceles, now
found living in New Zealand waters but, as yet, unrep-
resented in the local fossil record. This genus has, how-
ever, a fossil record in the Northern Hemisphere, wherne
comparisons have recently been made between fossil
and hiving species of the gpenus (Beschin er al. 1958). AL
present, 12 genera and 42 species of frog crabs ane lmown
t live in the seas of the world, almost exclusively in
tropical and warm-temperate waters. A sumimary of the
world species and their literature has been compiled by
Dawson & Yaldwyn (1904),

In the New Zealand Region. one species,
Lyretdus tridemtatus de Haan, 1841, which ranges
widely throughout the Western Pacific from Japan to
Australia and has been studied morphometrically in
detall by Griffin (1970}, has been known to oceur
since 1904, when a specimen was collected at 200
metres in the Hauraki Gulf, north of Cuvier Island,
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during one of the first dredging expeditions camied
out by locul scientists (Chilton 19060, Some 43 years
later, Powell (1947 recorded it again as a supposed
new species that had been brought in by the warm-
water East Australian Current. Subsequently L.
irfdentains has been found in appreciable numbers
in New Zealand waters, although within a geographi-
cally-restricted range from northern New Zealand to
Taranaki on the west coast and to Cook Strait in the
st (recorded by Richardson & Keefft (1949) [rom a
dogfish stomach as the supposed first instance of a
raninicl in New Zealand warters, the authors noting it
“of interest in adding to our fauna a representative of
a group of lesser Brachyura notable for a blending of
brachyuran and macruran features™) and off Banks
Peninsula (McLay 1988: 84), also from a fish stomach.

Within recent years, as the benthic sampling pro-
gramme of the New Zealand Oceanographic Institute
expanded to cover deeper and more offshore waters
to the northwest and northeast of New Zealand, speci-
mens of a second species of frog crab were found in
the crustacean collections made during these cruises
and on two cruises made by staff of the then National
Museum of New Zealand [now the Museum of New
Zealand Te Papa Tongarcwal using the Institute's re-
search vessel Tangarog. Dr Geoff Hicks of the Muse-
uim's Crustacea section first noted these small raninids
as heing close ta Notosceles chimmonis Bourne, 1922,
orginally described from the sulu Sea in Indonesia,
and to N, ecuadorensiz (Rathbun, 1935 from the east-
ern Pacific, and he has kindly allowed us to follow
up their mxonomic identity in detail. We present our
results in the present paper, including a partial
redescription of N, ecuadorensis. In contrast o the
abundance of material of fossil species of frog crabs,
many present-day species are represented only mrely
in collections, so that the estension of geographic
ranges or the collection of rare species, and espe-
cially the recognition of a new species of the
Raninidae, are matters of considerable significance in
our atempts o understand the origin and evolution
of the Brachyura.

Order Decapoda

Infraorder Brachyura

Section Podotremata Guinot, 1977

Subsection Archacobrachyura Guinot, 1977
Superfamily Raninoidea (previously known as
Gymnopleura)

Family RANINIDAE cle Haan, 1541

There are generally considered 1o be about 12
extant frog crab and frog crab-like genera in the world
with some 21 further fossil genera (Guinot 1993,
Tucker 190981, At least 8 of the extant genera have
fossil representatives. Following on from our species
list and hibliographic index of Recent raninid crabs
(Dawson & Yaldwyn 1994), we present the following
key to extant raninid genera. In this key we now
accept Lysirnde Goeke as a full genus, rather than as
i subgenus of Lyreldus de Haan, and will use Uimalia
Guinot for all Tndo-West Pacific species previously
placed in Ranilice H, Milne Edwards, even though the
two Australian “Ranilia” species have not as vet been
confirmed as lling within the limits of Dmalia, In
our usage then, following Guinot (1993), Ranilia 5.5,
has been restricted o include only eastern Pacific
and Atlintic specics. The number of extant species
credited for each genus remains the same as listed in
Dawson & Yaldwyn (1994) except For the single ad-
dition of Raninoides intermedins Dai & Xu, 1991,
omitied in that publication.

Although there have been several regional keys
to extant raninid genem (e.g. Alcock 1896, Indian, 4
penera; Rathbun 1937, Amerdcan, 4; Tyndale-Biscoe
& George 1962, western Australian, 4; Sakai 1975,
Japanese, 7; Dai & Yang 1991, Chinese, 5; Werding &
Midller 19900, western Atlantic, 4), only Seréne & Umali
(1972} included all extant raninid genera known at
that time, Goeke's later key (19861 1o Indo—West Pa-
cific genera (including his new genus Lysinude) ex-
cluded Simethis Weber, then known only [rom the
western Atlantic and castern Pacific, Davie (19891 has
more recently described a species of Symertbis from
the Indo-West Pacific {Coral Sea), thus with the addi-
tion of fmalic by Guinot in 1993, there is no key
available o all recognised extant raninid genera,

In the present key to Recent raninid genera, in-
tencled as a practical, “working™ key for curators and
collection managers rather than as a true phylogenetic
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and relationship key, the 12 genera have not been
grouped into subfamilies. The subfamily placement of
the genera included here (following Guinot 1993, with

her particular subfamily spellings) is as follows:
Ranininae de Haan, 1841— Raning Lamarck
Cyrtorhinae Guinot, 1993—Cyrtorbinag Monod

Lyreidinae Guinot, 1993—{yreidus de Haan, Lysirude
Goeke

Motopodinae Seréne & Umali, 1972—Noropus de
Haan, Rawilia H, Milne Edwards, Cosmronoius White,
Ui Guinot

Raninoidinae Lorenthey & Beuden, 1929—Raninoldes
H. Milne Edwards, Notosceles Bourne, Notopoides
Henderson

Symethinae Goele, 1981—Symethis Weber.,

Tucker (1998: 321) elevated the Symethinae wo full
Family rank as the Symethidae within the superfamily
Raninoidea, but this refinement is not followed here
in our more conservative grouping of exiant frog crab
genera,

Key to the Recent genera
of the family Raninidae

1 (16} Eye stalks never very long, folding almost
transversely or longitudinally; 3rd maxilliped
without an oblique ridge on ischium,

Carapace very broad (heraldic-shield-shaped in
large specimens), width 1o length ratio 5:6, great-
estwidth near anterior margin: eve stalk 3-seg-
mented; walking legs (Znd to Sth perenpods)

21(3)

similar in form and size; chamcterstically with
2 qrfid processes on each anterolateral car-
pace margin———~Ranina Lamarck, 1801
| extant species (adults of large size,
carapace length up o at least 130 mm), Indo—
West Pacific (South Africa to Japan, Hawaii,
Marguesas, New Caledonia, Norfolk Island,
Lord Howe Island, and Australia).
3(2) Carapace elliptical, greatest width at about
middle of carapace; eye stalk of one segment;
2nel o dth pereopods similar in form and

4(7)

506

6 (5)

7 (4}

size, Sth pereopod usually slender and smaller
in size than 2nd to 4th,
Fronto-orbital margin of carapace tridentate
with one spine (external orbital) on each side
of rastrum; abdomen with median dorsal spine
or tubercle on 3rd and/or 4th segment(s); ster-
num modified to allow abdomen o “lock™ into
stermnum (this feature 15 sexually dimorphic—
see Feldmann & Wilson 1988; 4781,
Rostrum wider at base than long; external
orbital spine typically as long as wide,
subequal with rostrum; anterolateral margin
of carapace, ie. mamgin between external
orbital spine and lateral spine tas in Feldmann
& Wilson 1988: fig. 8) if present, smooth or
finely beaded; width of lateral expansion of
sternum anterior o base of chelipeds
subedqual to width of lateral expansion of ster-
num between chelipeds and 2nd pereopads;
dth percopod dactyl with width abour half
length, propodus with spine
Lyreidus de Haan, 1841

3 extant species, Indo=West Pacific (East
Alrica to Japan, Hawail. Fiji. New Caledonia,
Kermadec Islunds, nenhern New Zealand,
and Auseralia),
Rostrum longer than width at base; external
orbital spine typically clongate, subequal or
longer than rostrum; anterolateral margin of
carapace coarsely corrugated, or with tuber-
cle, or spine (in addition to lateral spined;
width of lateral expansion of sternum ane-
rior to base of chelipeds distinctly less than
width of lateral expansion of sternum be-
tween chelipeds and 2nd pereopods; 4ath
pereopod dactyl with widih more than half
length, propodus lobate but without spine—
Lysirnde Goeke, 1986

3 extant species, Indo—West Pacific {Arm-

bian Sea o Philippines), western Atlantic
{eastern United Siates to Suringame),

Fronto-orbital mangin of carapace with 2 spines
{supracrbital and external orbital} on cach side
of rostrum Crostrum itself mav be wilobate or
tridentate, supraorbital spine may be lohate
or truncate); abdominal segments without
median dorsal spines or tubercles; stemum not
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modificd to allow abdomen o “lock™,

First 10 3rd percopods with corresponding
bases almost meeting ar midline of sternum;
Ird o Sth percopods with dactyls more or
less sickle-shaped; cheliped with a strong
spiniform tooth proximally on upper margin
of free finger, as well as spiniform teeth on
hand at base of free inger and on inner mar-
gin of fixed finger

Cyrtorbina Monod, 1950
2 extant species, Indo—West Pacific (In-
donesin), eastern Atlantic (West Africa),
First pereopods with corresponding bases
widely separated, 2nd pereopods with bases
widely separated or almost meeting at mid-
line of sternum, 3rd percopods with bases
almost meeting; Srd 1o 5th pereopods, some
species with dactvls sickle-shaped, others
not; cheliped without a strong spiniform
tooth proximally on upper margin of free
finger (some Raninoides species have one
or 2 small teeth proximally on upper mar-
gin of free finger), eeth present or absent
on hand at base of free finger, teeth present
{but usually not spiniform) on inner margin
of fixed finger.
Rostrum extends anteriorly well heyond level
of external orbital spines; fronto-odital mar-

ain narmow, distinctly less than hall width of

carapace; 1st to 4th walking legs (2nd to 5th
percopods) with dactyls all strongly sickle-
shaped or uncinare (shaped like a hook ), only
7 pairs of gills present
Symethis Weber, 1795

3 extant species, Indo—West Pacilic (Corul
Seal, eastern Pacific (Gulf of California o
western Panama), western Atlantic (eastern
United States to Brazil).
Rostrum barely extending anteriorly bevond
level of external arbital spines; fronto-orbital
margin relatively broad, almost half or more
than half width of carapace; 1st to 4th walk-

ing legs never with dactyls all sickle-shaped,
Ist 1o 3rd with dactyls usually acute, ofien
more or less sickle-shaped, 4th with dactyl
simple, ovate, or weakly sickle-shaped; 8 pairs
of gills present (as in all other raninid genera

12 (132

13.(12)

14 (15)

15 (14)

16 (1)

with the exception of Symethis),
Neither anterolateral spine (“extraorbital™ of
Goeke 1986:2206) nor lateral spine (as in
Feldman & Wilson 1988: fig, 8) present on
lateral margin of carapace, but anterolateral
margin granulated in some species; cheliped
with upper margin of hand without spines
or carinae; 4th walking leg (5th pereopod)
subequal in size with 15t to 3rd walking legs—
Nomofoldes Henderson, 18588

1 extant species, Indo-West Pacific (Fast
Africa to Japan, Hawail and French Polynesia,
eastern Australia and Norfolk Island).
An anterolateral spine, but no lateral spine,
present on lateral margin of carapace; cheli-
ped with spine or carinae on upper margin
of hand; 4th walking leg distinctly more slen-
der than 1st to 3rd walking legs.
Cheliped with spine, but without a double
carina, on upper margin of hand: stermum with
an anterolateral process (acute in some spe-
cies) between bases of 1st and 2nd pereopods;
1st abdominal terzum narrow in dorsal view
{length in midline half, or more than half,
width) appearing distinctly narrower than
posterolateral margin of carapace
Raninofdes H, Milne Edwards, 1837
9 extant species, Indo—West Pacific

i Madagascar 1o Japan and western Australia),
eastern Pacific (Gulf of California to Ecua-
dor), western Atlantic (eastern United States
1 Brazil), eastern Atlantic (West Africa).
Cheliped without spine, but with a double
carina, on upper margin of hand; stemum not
produced into a distinet anterclateral process
berween buses of 1st and 2nd pereopods; 1st
abdominal tergum broad in dorsal view Clength
less than half width) appearing almost as wide
s posterolateral margin of carmpace
Notosceles Bourne, 1922
O extant species (including a new spe-
cies [rom New Zealand), Indo-West Pacitic
tsouth Africa to Japan, Hawaii, South Pacific
and northern New Zealand), eastern Pacific
(Gult of California to Peru and the Galipagos).

Eve stalks (elongate in Cosmonotus) folding
obliquely, ventrally, and slightly posterioriy;
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Frd maxilliped with an obligue setose ridge
proximally on ischivm (if ischivm is setose
then ridge may be hard to seel,

17 (18) Rostrumm absent, front with median V-shaped
incision; carapace narrow anteriorly, dorsal
surbuce with o distinct median longitudinal
roof-like ridge: eve stalks slender and elon-

gate, longer than half width of carapace
—Cosmronofts White, 1847 (generic attribu-
tion following Takeda & Mivake 1970: 198) 2
extant species, Indo-West Pacific (East Af-
rica to Japan and western Australia)

18 (17} Rostrum present; carapace broad anteriorly,
dorsal surface evenly convex: [rom side 1o
sidle texcept anteriorly in Nofoprs); eve stalks
stout and distinetly shorter than half width of
CArapace.

19 (22) No traverse spinulated ridge on dorsal sur-
face of carupace between anterolateral spines.

20021 Daceyl of Frd walking leg {4th pereopod)
distally acute

Reeneilier H. Milne Edwards, 1837
5 extant species, eastern Pacific (Gulf

of Califormz 1o Ecuador and the Galipagos),
western Atlantic (eastern United States to
Brazil), eastern Atlantic {(Ascension Island
and West Africa).
21 6200 Dactyl et 3rd walking leg large and tmncate—
Cimaefia Guinot, 1993
O extant species, Indo=West Pacific (In-
dian Ocean to Japan and eastern Australia).
22 019 A tmnsverse spinulated ridge on dorsal sur-
face of carapace berween anterolateral
spines———Notopis de Haan, 1841
1, possibly 2, extant species, Incdo-West
Pacific (East Africa and Red Sea w Japan, and
Australia),

Genus Notosceles Bourne, 1922
Material Examined
ABBREVIATIONS: ¢l carapace length; cw, carapace
wiclth; elet,, identified by, r/v, research vessel; Stn, sta-
tion; NMNZ, Museum of New Zealand Te Papa
Tongarew:s; NAOL New Zealand Oceanographic Irnsi-
tute (now National Institute of Water and Atmospheric
Rescarchl; BS, Museum of New Zealand station.
Stations listed in latimdinal sequence,

Notosceles pepeke nLsp.

NZOI 5m P49, 287433 8, 167 33.6' E, northern edpe of
the Norfolk Island shelf, 116-585 m, bottom of gorgonian
corals with algal balls, r/v Tangaroa, rock dredge, 30

January 1977, 2 paratype temales, ¢l 13,5, 16.5 mm.

NZOI Stn P26, 28”54.9' 5, 167" 44.8' E, off northwest
edge of the Norfolk Iskind shelf, 130-301 m, bryozoan
rubble and coral, r'v Tangarog, rock dredge, 26 Janu-
ary 1977, 1 patatype male, ¢l 13.0 mm, 4 paratype
females, ¢l 12,5, 13.0, 14.8, 15.5 mm.

BS 438, 207 13,23 85,1777 54.15' W, off Mugent Island,
Kermadec Islands, 164-145 m, r'v Acheron, dredge,
28 October 1975, 2 paratype males, cl. 14.0, 12.0 mm,
1 paratype female, ¢1 10.0 mm. NMNZ Cr. 9547,

NZOI St K818, 29" 133 5, 177° 304 W, off Raoul
Istand, Kermadec 1slands, 95=116 m, vy Tanarod, mock
dredge, 24 July 1974, 1 paratype mule, o 155 mm.

BS 570, 29" 1475 5, 177" 50.34' W, cast of Dayrell
Island, Herald Islets, off Raoul Island, Kermadec
Islands, 135-146 m, pumice hottom, r/v Acheron,
1 September 1976, 1 damaged, sex indeterminable,
cl not measurable. NMNZ Cr. 9545,

NZOL Stn 187, 29° 25,00 S, 167° 5000 E, southwest
edge of the Norfolk Tsland shelf, 89-170 m, coral and
bryozoan bottom, r/v Tangarod, rock dredge, 23 July

1975, 1 paratype female, ol 16,0 mum.

NZOI 5tn P16, 297 36.53' 5, 1682 05.0' E, southeast edge
of the Nofolk Island shelf, 310-301 m, coral bottom,
/v Tangeroa, rock dredge, 26 January 1977, 2 paratype
fermales, ¢l 16.5 mm, one damaged, not measurable,

BS BE2, 327 3188, 1677 295" E, northern summit of
the Wanganellna Bank, Norfolk Ridge, 113-118 m,
coralline algae and stones, o'y Tangarog [NZO] Sm
OG628], rock dredge, 29 January 1981, 1 paratype male,
el 19,0 mm. NMNZ Cr. 2338,

NZOI Stn P2, 32° 35.62 §, 167" 31.74' E, central sum-
mit of the Wanganella Bank, Norfolk Ridge, 122 m,
large algal balls, r/v Tangaroa, rock dredge, 24 Janu-
ary 1977, 2 paratype males, cl 19.6, 22.9 mm, 1 dam-
aged paratype female, ¢l not measurable,

NZOI Stn P4, 327 36.32" 5, 167° 30.7 E, central sum-
mit of the Wanganella Bank, Norfolk Ridge, 126 m,
large algal balls and gorgonian corals. /v Tangearo,
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rock dredge, 25 January 1977, 1 damaged paratype
temale, ol not measurable.

NZOI Stn P35, 32° 36.4' 8, 167° 30.6" E, central summit
of the Wanganella Bank, Norfolk Ridge, 126 m,
Bryozoa, sponges, algal balls and gorgonian corals,
t/v Tangdaroea, rock dredge, 25 JTanuary 1977, 2
paratype females, ¢l 15.7. 19.7 mm,

NZOI Stn P6, 32° 30.8' 5, 167" 30.0° E, Wangunella
Bank, Norfolk Ridge. 127 m, algal balls, sponges and
gorgonian corals, o'y Tangaroa, rock dredge, 25 Janu-

ary 1977, 1 paratype male, ]l 18.5 mm.

NZOT Stn P7, 327 4100 5, 1677 28.6" E, southwestern
edge of the Wanganella Bank, Norfolk Ridge, 150-
134 m, algal balls, sponges and soft corals, ©/'v
Tangaroa, rock dredge, 25 January 1977, 1 paratype
male, ¢l 16,5 mm,

BS 904, 332 57.0°' 5, 172°19.0' E, King Bank, northeast
of the Three Kings Islands, 128 m, Bryozoa, pebble
and shell bottom. /v Tangarog [NZOT S5tn O630], rock
dredge, 1 February 1981, 1 paratype male, ol 20.5
mm. NMMNZ Cr. 2356.

BS 898, 34" 01.2" &, 171? 444" E, Middlesex Bank,
northwest of the Three Kings Islands, 206-211 m,
Bryozoa, shell and sponge bottom, /v Tangarog
INZOT Stn O644], rock dredge, 31 January 1981, 1
pamatype male, ¢l 15.0 mm. NMNZ Cr 2357,

BSO11, 34° 200,275, 172 21 .8 E, southeast of the Three
Kings Islands, 121 m, sponges, hydroids and shell, r/v
Tanparoa INZOL Sin 0657, rock dredge, 2 February
1981, 1 paratype male, ¢l 165 mm, NMNZ Cr. 2355,

NLOL St B3B3, 34° 22,5 §, 172° 500" E; off Tom
Bowling Bav, Norhland, 53 m, coarse shell debris
with fine green-grey sancd, o'y Tangaroa, 16 April 1965,
1 paratype female, ¢l 15.0 mm.

BS 702, 37° 30.6' 5, 177° 09.7' E, off White Island, Bay
of Plenty, 7359 m, Bryozoa and shell botom, o'v
Tamgaroa [NZO1 5t RGO, rock dredge, 19 Januany 1979,
Holotype male, ol 22.0 mm (Figs 1-5). NMNZ Cr. D544,

BS 681, 37° 32.8" 5, 178" 48.7" E, Ranfurly Bank, off
East Cape. 94 m, live bryozoan/hydroid bottom,
v/'v Tangaroa [NZOI Stn R39, rock dredge, 17 Janu-
ary 1979, 1 damaged, sex indeterminable, not

<A
L]

measurable, NMNZ Cr, 9543,

BS 768, 37* 33.1" 5, 178° 49.5" E, Ranfurly Bank, off
East Cape, 9498 m, Bryozoa and shell bottom, /v
Tangaroa [NZOL 5tn R126], rock dredge, 25 January
1979, 3 paratype males, ¢l 18,0, 20,0 (Fig. &), 21.5
mm. NMNZ Cr. 9548,

BS 770, 37" 334" 5, 178" 48.3' E, Ranfurly Bank, off
East Cape, 106-163 m, Bryozoa and shell botom, o'y
Tangaroa [NZO1 Sin R128], rock dredge, 25 January
1979, 1 damaged paratype, sex indeterminable, ¢l not
measurable. NMNZ Cr 9546,

Nuotosceles chimmonis Bourne, 1922
“Falan idhi® Cruise 1963, 4% 35" 5, 120 40°' E, Flores
Sea, Celebes, near Watampone, collected by Kasijan,
18 June 1963, 1 female, ¢ 25.0 mm (det. by Raoul
Serened. National University of Singapore Zoclogical
Reference Collection, NMS 1968.1.25.25,

Notosceles ecuadorensis (Rathbun, 1935)

Allan Hancock Stn 1034=40), Outer Gorda Banlk, Baja
California, Mexico, 107-173 m, r/v Velero I, 20 June
1940, 1 male, ¢l 23.0 mum, 1 female, ¢l 20,3 mm (et
L5 Garth), NMNZ Cr. 4047 (R.L.C, Pilgrim Collection),

Allan Haneock Galapagos Expedition Stn 212-34 (type
locality ), La Plata sland, Ecuador, 82—100 m, sand, shale
and rock, /v Velero [, 10 February 1934, 3 males, ¢l
10.0 (Fig. 93, 10.0, 11.0 mum, 9 females, cl 7.5, 7.5, 8.0,
8.0, 9.0, 10.0, 11.0, 13.0 (Figs 7-8), 15.5 mm, 7 dam-
aged, sex indeterminable and not measurable (all part
of the paratype series of 50 specimens). National
Muscum of Matural History, Smithsonian Institution,
USNM B1933.

Notosceles serratifrons (Henderson, 1893)
Marlel King Memorial Moluccas Expedidon 1970,
southeast of Tanjong Ratu, Maikoor Aru Island, 45 m,
sand and rubble bottom, /vy Pele, 18 June 1970, 1
male, ¢l 20.0 mm (det. R, Seréne). National University
of Singapore Zoological Reference Collection,
1970.11.6.1.

Notosceles viaderi Ward, 1942
ile de Réunion, Possession, 200 m, 10 June 1973, col-
lected by Paul Guézé, 1 male, o 27.4 mun (den A,
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Crosnier). Muséum National d'Histoire Naturelle, Paris,
MP B16967,

Notosceles pepeke n.sp.

Notosceles nusp. Dawson & Yaldwyn 1994: 2, 13
DESCRIPTION

Carapace (lig. 1) longitudinally ovate and distinctly
convex from side to side, widest at middle, tapering
towards each end; carapace width to carapace length
{arbit to midpoint posteradorsal margind usually about
1:1.5 plus (e, of usually a little more than one and a
half fimes cw). Fronal regions of carapace (i.e. dor-
sal surface anterior to level of anterolateral spines)
and surface extending laterally a little posterior o
base of each anterolateral spine, distinctly and irregu-
larly granulate; a median longitudinal row of gran-
ules from level of anterolateral spines extending along
rostrum to tip with a smooth furrow along each side
of this mid-dorsal row; remainder of dorsal surface of
carapace (as distinet from lateral margins of carapace)
smooth. A pair of relatively strong anterolateral spines
arising at about one eighth of ¢l posterior 1o level of
orbit; anterolateral spines curving slightly anteriorly,
or in some cases even recurring a little inwards to-
wards base of external orbital spines; level of tips of
anterolateral spines reaching, or just failing 1o reach,
midway between level of inner hase of anterolateral

spines and level of orbits,

Rostrum (figs 1, 6) extending anteriorly distinctly
beyond level of tips of external orbital spines (left
external orbital spine in fig. 6 with tip broken off) 1o
reach anterior level of folded back portion of
antennules, anterior portion of rostrum rather slen-
cler and usually with acute tp; rostrum with rounded
(as in fig. 1 or right-angled (as in fig. 6) shoulders at
a level usually a little posterior to level of tips of ex-
ternal orbital spines. Rostrum can be described as
“shouldered” rather than tridentate, compare shoul-
dered rostrum in fig. 6 with the tridentate rostral form
ol N. chimmuonis as shown in Seréne & Umali 1972:
fig. 23 and Manning 1975: fig. 1a.

Fronto-orbital margin in Notosceles consists of the
shouldered (or wridentate) rostrum ancd on each side
an inner orbital angle, a supraorbital spine and an

external orbital spine. The supraorbital spine is sepa-
rated from the inner orbital angle medially, and from
the external orbital spine laterally, in each case by a
narrow longitudinal fissure (cf. Griffin 1966; 23), or
sinus (cf. Rathbun 1937: 8), The fronto-orhital margin
in N, pepebe (fig. 6) is beaded with rounded wbercles
along entire margin from partway up inner base of
left external orbital spine to similar level on dght ex-
ternal orbital spine. Around the rostral shoulders these
rounded tbercles can have the superficial appear-
ance of “baby's toes". The inner orbital angle is a
low, flattened (but beaded) right angle that never
develops into a projecting lobe or spine; the
supraorbital spine can vary from a beaded lobe,
through a beaded acute angle to a beaded blunt spine,
while the external orbital spine is strong, usually pro-
jecting straight forwards, but in some cases is slightly
recurved, The external orbital spine reaches anteriorly
neurly to, or level with, even in a few specimens dis-
tinctly beyond, level of rostral shoulders.

Anterolateral margin of carapace (fig. 6) has simi-
lar tubercles to those on fronto~orbital margin extend-
ing from outer base of external orbital spine o inner
base of anterolateral spine, though these wbercles
are usually more pointed than rounded. Posterior to
anterolateral spine, the carapace margin (fig. 1) bears
an irregular longitudinal patch of low tubercles grad-
ing posteriorly at about midpoint of campace into a
single, continuous, slightly raised, weakly serrate or
milled ridge extending arcund posterolateral margin
to overlap of 1st abdominal segment,

Abdomen (fig. 1) of 7 segments. First abdominal
tergum broad in dorsal view with length in midline
about, or less than, one-third anterior width, Second
abdominal tergum with strongly convex lateral mar-
gins in dorsal view, greatest width exceeding poste-
rior width of 1st tergum, Third to 7th terga progres-
sively narrower than 2nd tergum.

Evestallks narrowing distally, extending beyond ex-
ternal orbital spine but capable of lateral retraction
beneath this spine, not extending beyond level of
rostrum. Cornea relatively small but distinet, situated
obliquely distolaterally on eyestalk. Folded back ba-
sal portion of antennules reaching anteriorly to about
the same level as the prominently laterally serrated,
antennal scale (fig. 1),
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Figs 1-6 Notosceles pepeke nsp. Fig. 1, holotype, male ¢l 22 mm: BS 702, dorsal view; fig. Z, holotvpe, right cheliped,
upper margin hand and carpus; fig. 3, holotype, dght 1st plecpod, ventral view: fig. 4. holotype, right 15t plecpod,
ventral view of extremity; fig. 5, holotype, rght 15t pleopod, reverse view of extremity; fig. 6, paratype, male ¢l 20 mm,
BS 768, fronto-orbital margin. Separate scales for fig: 1, fig. 2, fig. 3, fgs 4 and 5. and fig. 6 as indicated. Drawings by
W.R Webber.
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Third maxilliped with no oblique ridge on outer
face of ischium; heavily setose merus considerably
shorter than ischivm: exagnath, or exopod of 3rd
maxilliped. extending as far anterorly as ischium.
Sternum broad between chelipeds (st pereopods),
expanded with bluntly rounded, lateral edpes between
bases of chelipeds and 1st walking legs (2nd
pereopods), narrowing berween 150 walking legs, and
more or less triangularly expanded (apex anterior)
between bases of 1st and 2nd walking legs (3rd
pereopods), Sternum with blunt expansion between
bases of chelipeds and st walking legs not extended
into a blunt or acute anterolateral process (cf. Chopra
1933: fig. 1c sternum of Nomsceles—there captioned
Raninoides—servatifrons with fig. 1b sternum of
Raninoides bendersoni),

Cheliped ifig. 1, 2) merus sparsely granulate with sev-
eral short, irregular, transverse rugae dorsolaterally;
carpus (wrist) distinctly granulate dorsally with an ob-
vious dorsodistal medial process, mnging in varous
specimens from a granulated lump, through a blunt
enlarged tubercle, o a distinct low spine, a litle be-
hind inner distal dorsal margin (fig. 2). There is an
enlarged dorsodisial farera! process on the outer distal
dorsal margin which ranges from a rounded process
as fig, 2 to a pointed process in some other specimens,
This dorsodistal laferal process in N, pepele never de-
velops info a distinct spine as in some other Notosceles
species (e.g, N, serralifirons see Chopra 1933: pl, 3 fig.
Aa, or N, pladert see Ribes 1990: pl. 1 fig, ¢ and Poupin
1996: pl. 14 fig. a), Cheliped hand {propodus) without
an obwious and strong dorsodistal spine (as present in
Reninoddes spp.) but with a pair of dorsal longitudinal
carinae extending almost full length of upper margin
of palm. In N, pepeke these two carinae (often termed
a “double carina” in Nefosceles spp.) are parallel for
maost of their length then converge slightly proximally,
but do not meet proximally Chig. 23, Distally the medial
longitudinal carna of the pair is usually weakly spined
while the lateral longitudinal member of the pair is
usually blunly rounded. Ventral margin of palm with
3 forwardly-projecting strong spines, in some speci-
mens the most proximal of these 3 spines may be dis-
tinctly sraller than the ather two, Inner margin of fixed
finger with about 4 or 5 pointed teeth; curved free
finger (dactyl) wnwoothed on inner margin, hut with

two weak longitudinal caninae on dorsal margin, dor-

solateral carina less developed than true dorsal carina,

First to Ard walking legs ( 2nd to 4th percopods) are
shown in obvious lateral outline in fig, 1, with re-
duced 4ath walking leg (5th pereopod) shown above
and forward of 2nd walking leg. Dactyls of 1st to 3rd
walking legs more or less crescentic in shape with
the concave curve of the crescent facing anteriorly;
15t walking leg dactyl with distal edge rounded or
bluntly pointed, 2nd walking leg dactyl with distal
edge acutely pointed, 3rdwalking lep dacty] with disral
edge bluntly pointed. Dactyl of <4th walking leg
subonvate.

Male 1st pleopod (figs 351 relatively karge and obwvi-
ous, somewhat outwardly, ie laterally, curved with
fringe of long setae along lateral edge. Fig. 3 is de-
seribed as “ventral view” as this is how the right pleopod
appears when viewed i sitn with the frog crab lying
supine, however the drawing shows the appendage
turned slightly laterally so the view is almost ventro-
medial. This so-called “ventral view" illustrates what
wotld be termed the “abdominal aspect” of the 1st
pleopod by Garth (1958: 14) and Griffin (1966: 24) as
this is the surface of the pleopod which i sitn would
be lying against the abdomen in most crabs. In raninid
trog crabs however, the abdomen docs not Fold down
and ventrally around so as w lie under the 1st male
pleopods. Fig. 3 shows dearly the line curving to-
wirds the medial edge of the Lst pleopod which is
the overlap of the longimwdinal Fold thar covers over
the groove within which the narrow elongate male
2nd pleopod lies fn site. Tip of 1st pleopod has an
expanded lip extencling around the wrminal apernure,
shown laterally and medially in ventral view (fig. 4),
and in terminal profile in the reverse or “sternal” view
of the tp Cfig. 33, There is a small subterminal hook on
the sternal side of the fip Cef, similar hook shown in
Crosnier 1976: Hg, Gh),

Female with 4 pairs of biramous pleopods, one pair
on each of abdominal segments 2 to 5. No ovigerous
temales available so it is not known if females carry
eggs on all, or only some, of the pleopod pairs.

ETYMOLOGY: The specific name pepeke is the Miori

name for frogs of the endemic New Zealand genus
Lefopelne. A DNetionary of the Maort Language
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(Williams 1957) gives peke as the upper part of the
arm, the shoulder, forequarter, o limb in general, or
twitching in the shoulder (regarded as an omen), and
pepele a5 a noun meaning Leiopelma frogs, insccts,
beetles, certadn types of fish, or the branch or limb of
a tree. The Keed Dictionary of Modern Maori (Ryan
1993) gives pépebe as a frog, or in a crouched posi-
tion, and pepeketiia as the name for fefopelimea frogs.

TYPE MATERIAL: Holotype—BS 702, off White Is-
land, Bay of Plenty (data as in Material examined
sty male, ol 220 mm (Figs 1=5), NMNZ Cr. 9544;
paratypes—all other specimens in Malerteal exeamined
list except BS 570 and BS 6A1,

SIZE RAMNGE: Of 15 males, 12.0-22.0 mm; of 13 fe-
males, 10.0-19.7 mm.

DEPTH RANGE: The overall range of depths from
which Notosceles pepeke |5 so far known is 53 to 310
metres, geographically summarised thus—Norfolk 1s-
land area, 4 stations, B5-310 m; Wanganella Banlk (Nor-
folk Ridge), 6 stations, 113-150 m ; Kermadec 1slands,
3 stations, 95-105 m; Three Kings/Monh Cape, 4 sta-

tions, 53211 m; Bay of Plenty, 1 station, 73-95 m; off

East Cape (Ranturly Bank), 3 stations, O4=163 m. .

LATITUDINAL RANGE: 28" 43.3' 5 (north of Norolk
Island) to 37" 33.4" S (off East Cape, New Zealand).

SUBSTRATE RANGE: Live brvozoan/hydroid/sponge
bottoms, gorgonian corals with algal balls, coralline
algae, coral and bryozoan rubble, bryozoan and shell,
pebhles, pumice, coarse sand with fine sancl.

Notosceles ecuadorensis (Rathbun,

1935)

References to morphology (full relerences in
Dawson & Yaldwyn 1994)

Reminoides ectigdorensis. Rathbun 1937- 15, pL80 figs
5—7.—Garth 1946: 344, pl.49 figs 1-5.

Rathbun (1937) gave a short but reasonably compre-
hensive description of the main features of this east-
ern Pacific species, illustrated with three photographic
figures of type material from Allan Hancock Founda-
tion (AHF) stn 212-34 taken off La Plata Island, Fcua-
dor {dorsal view carapace, dorsal and ventral views

whole animal), Garth (19463 did not add new de-
scriptive information, but figured the whole animal
dorsal view, outline of fronto-orbital marain, mecdial
outline of right cheliped hand and wrist, and outlines
of st and <th walking legs, all from an AHF stn 212-
34 paratype. We provide here new figures, again from
AHF stn 212-34 paratypes, of the fronto-orbital oar-
gin in outlineg, right cheliped upper surface hand and
wrist, and right male 1st pleopod ventral view,

Further descriptive detalls of N ecuadoretists,
with emphasis on comparison with N pepeke, follow,

Carapace dorsal surface with frontal regions and
surface extending laterally a little posterior to base of
sich anterolateral spine, distinetly and irregularly
granulate (as in N pepele); a median longitudinal row
of granules from somewhit in advance of level of
anterolateral spines (from level of anterolateral spines
in N pepeke) extending along rostrum to dp with a
stooth furrow along each side of this mid-dorsal row
(as in N pepebe) remainder of dorsal surface of cara-

pace smooth.

Rostrum (fig. 7) extending anteriorly distinetly be-
yvond level of tips of external orbital spines (as in .
pepete) to reach a little beyond anterior level of folded-
back ponion of antennules (not reaching beyond this
level in N, pepeke); anterior portion of rostrum rather
slender and usually with acute tip (as in V. pepekel;
rostnm with rounded or right-angled (as shown in
tig. 73 shoulders, but (unlike N, pepeled even virtu-
ally tridentate in some specimens, Rostral shoulders
at a level somewhat anterior to level of tips of exter-
nal orbital spines (unlike N pepele, where level of
shoulders usually falls short of level of external or-
bital spines).

Fronto-orbital margin (fig. 7) beaded woith rounded,
but (unlike N pepeke) rather irregularly shaped, tuber-
cles along entire margin from partway up inner base
of left external orbital spine to similar level on right
external orbital spine. The inner orbital angle is a low
rounded (not quite “flatened” as in N. pepeke) rght
angle that never develops into a projecting lobe or
spine; the supraorhital spine (unlike &, pepele) ranges
trom o rounded lobe 10 2 broad low spine or even o
a distinet spine, while the external orbital spine s a
strong, forwardly projecting spine (as in N, pepele).
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1.0 mm

Figs 79 Notosceles ecuadorensis (Rathbun), Fig. 7, paratype, female ¢l 13 mm, AHF stn 212-34, USNM 51933, fronto-
orbital manging fig. 8, same paratype female as in g, 7, rght cheliped, upper margin hand and carpus; fig. 9, pamtype,
male cl 10 mm, AHF stn 212-34, USNM 81933, right 15t pleopod, ventral view, Separate scales for fig, 7, fig. 8, and fig. 9

as indicated, Drawings by W.R. Weliber,

Anterolateral margin of carapace (fig. 7) from outer
base of external orbital spine to inner base of antero-
lateral spine tberculate, but (unlike . pepeke) with
tubercles smaller, less obvious and less bead-like, than
those on fronto-orbital margin, Posterior to anterola-
teral spine, the carapace margin (as in V. pepeds) bears
an irmegular patch of low tubercles grading posteriorly
at about midpoint of carapace into a single, continu-
ous, slightly raised, weakly serrate or milled ridge.

Eyestalks a5 described for N, pepebe, but with the
anteromedial extension of eyestalk around the ob-
liguely situaed cornea rowrded apically (as distine
from podrtted apically as shown in fig. 1 for N, pepele).

Cheliped (fig. B) merus as described for N pepebe;
carpus distinctly granulate dorsally with a very dis-
tinct dorsodistal medial spine (as distinct from the
vatiahle process described for . pepeke) a little be-
hind inner distal dorsal margin, There is 3 somewhat
less distinet dorsodistal Jareral process on the outer

distal dorsal margin which in some specimens is a
rounded tbercle (as in V. pepeked, bur unlike &
Pepebe is a distnct spine Cas shown in fig, 8) in some
of the specimens examined, Cheliped hand (as in V.
frepeked with a pair of dosolongitudinal carinac ex-
tending almost full length of upper margin of palm,
these curinae are parallel for most of their length then
converge slightly proximally, but do not meet proxi-
mally. Distally the medial longitudinal caring of the
pair usually terminates in a distinct spine (4 weak
spine in Y. fepeke) while the lateral longitudinal menm-
ber of the pair is distinctly rounded or (unlike N,
Pepeked terminates in a distinet but weak spine. Ven-
tral margin of palm with 3 strong spines {as in V.
Pepeked, these spines are somewhat rounded Crather
than acute) in some specimens. Rathbun (1937 15)
gives the range of ventral palm spines as 3 1w 4 in the
full AHF stn 212-34 paratype lot.

Male 1st pleopod (fig. 9) as in V. pepeke, relatively
large and obvious, somewhat outwardly, ie. later-
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ally, curved with fringe of long setae along lateral
edze. The longitudinal fold that covers over the
groove within which the elongate male 2nd pleopod
lies in situ is clearly visible towards the medial edge
Las in V. fretredee). Tip of 1st pleopod has an expanded
lip extending around the terminal aperture and (as
in & pepweke) there 15 a small subterminal hook on
the sternal side of the rip (not shown in the fig. 9

ventral viewh

Female with 4 pairs of biramous pleopods (as in N,
fepeke), one pair on each of abdominal segments 2
to 5. None of the N. ecnadorensis specimens exam-

incd were ovigerous.

Other species of Notosceles
References to morphology (full references in
Dawson & Yaldwyn 1994)

Notosceles barnardi (Sakai, 1974)

Raninoides serratifrons. Barnard 1950: 399, fig. 75 e,
f, g (NOT K. serratifrons Henderson, 1893).

Raninoices barrnarddi Sakai, 1974: B7-H8 —Sakai 19706:

51, fig. 24 —Sakai 1977: 54, frontispiece fig. 2.

Neotosceles chinmmonis Bourne, 1922

Notasceles chimmonis Bourne, 1922: 74, pl. 4 figs 2,
3 pl. 6 figs 24, 40-43; pl. 7 figs 4447, 57—
Manning 1975: 297, fig. 1 (holotype of
Raninoides fossor, a synonym of A
chimmionis) —Ribes 1990; pl. 1 fig. B—Poupin
1996: pl. 13 fig. h

Notosceles chimonis (misspelling of chimmonis).
Seréne & Umali 1972: 4344, figs 23-30, 33, pl.
3 figs a0,

Notosceles serratifrons (Henderson, 1893)

Reninoides servatifrons Henderson, 1893 408, pl, 35
figs 1012 —Chopra 1233; 86, fig. 1c, pl. 3 figs
3, 3a.—5akai 1976: 4930, figs 22-23  pl. 20
fig. 2—Chen & Xu 1991: 51, figs 1-6—Dai &
Yang 1991: 4445, Hg. 18.1-3. pl. 4 fig. 3,

Nodosceles serratifrons, Seréne & Umali 1972; 4445,
fig, 34, pl. 3 figs 7-10.—Goeke 1986: 227,

Notosceles viaderi Ward, 1942

Notosceles viader! Ward, 1942; 47-48, pl. 4 figs 5, 6—
Crosnier 1976: fg. 6.—Ribes 1990: pl. 1 fig.
c—loupin 1996: pl. 14 fig. a.

Selected morphological
features differentiating
Notosceles species
The six described species of Nortosceles are very simi-
lar but there are 2 number of minor morphological
characters that can be used o differentiate them. Each
species shows some degree of variation in these char-
acters and the range of this variation in some speces
isee for example Seréne & Umali's comments on &,
serratifrons—I1972: 47) is probably not fully stated in

the lists given below,

1. Rostral shape

N barnardi—riangular and weakly serrate

N chimmonis—tridentate

N ecuadorensis—ranging from shouldered
(rounded or right-angled) to almast ridentate

N, pepeke—shouldered (ranging from rounded
to right-angled)

N, servatifrons—triangular and strongly serrate

N, piaderi—shouldered (rounded)

2. Inner orbital angle

N, barnardi—fattened right angle (e a right
angle with the anterior margin straight)

N, chimmonis—lattened right angle

N, ecnadorensis—ranging from rounded right
angle o low rounded lobe

N, pepeke—INatiened right angle

N, serratifrons—distinet serrated spine

N viaderi—beaded lanened rght angle

3. Supraorbital spine

N, barnardi—headed truncate lobe

N, chimmonis—acute spine

N ecnadorensis—ranging from rounded lobe
to broad low spine or even distinet spine

N, pepeke—ranging from beaded lobe to blunt
spine

N serratifrons—acute spine almost as long as
external orbital spine

N, vtadert—beaded runcate lobe

4.  External orbital spine

A strong acute spine in all known Notosceles
Species
5. Fronto-orbital margin
N, harnardt, N, chimmonis, N, ecuadorensis
and N. pepebe—all tuberculate
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N, serratifrons—anging from strongly tuber-
culate 1o serrate
N viaderi—wealkly mberculate

6. Margin between external orbital spine and
anterolateral spine
N barnardi—uberculate
N ebintmonis—strongly tuberculate
N ecnadorvensiz—weakly wberculae
N pepeke—strongly tuberculare
N serratifrons—sermate and sometimes with ad-
ditional low spines
N tlederi—strongly wberculate

7- Cheliped carpus: dorsodistal spines

N, barnardi—a distomedial spinule and a
distolateral spinule

N chimmonis—a distomedial spine and a
pointed distolateral process

N ecnadorensis—a very distingt distomedial
spine and a less distinet distolateral process
rangimg from rounded wbercle to distinet
spine

N, pepele—a distomedial process rmnging from
rounded tubercle to low spine. and a
rouncded distolateral process

N serratifrons—carpus sernited dorsally with
hoth distomedial and distolatera] spines

N, vladeri—a distomedial spine and a
distolateral sping

H. Cheliped hand: dorsolongitudinal double

carina

N berrrcrrdi—carinae converge and meet proxi-
mially; carinae serrated and terminate distally
in spines

N. chimmonis—carinae parallel

N, ecuadorensis—uearinae converge somew hiat
proximally but do not meet; medial carina
usually with a distinet spine at distal end,
Literal carina bluntly rounded distally or with
a weak distal spine

N, pepebe—carinae converse somewhat proxi-
mally but do not meet: medial carina usu-
ally weakly spined at the distal end, latesl
carina vsually bluntly rounded distally

N, serratifrons—carinac parallel

N vladleri—carinae parallel distally then be-
come indistinct proximally as they merge
with the small dense granules on upper sur-

face of propodus, they do not meer proxi-
mally; medial carina with a distinet spine at
clistal end. lateral carina with a granulated
distal tooth (Alain Crosnier pers. comm., De-
cember 1998),

9. Cheliped hand: number of ventral spines

N, barnardi—3

N, chimmonis—2

N ectadorensis—3 10 4

N, pepebe—3 (proximal may be smaller than

other two)

AL servatifrons—3

. tladert—3 1o 4.
The northern New Zealand Notosceles then differs from
N, barnardi and N, servatifrons in having a shoul-
dered rostrum rather than a simple triangular rostnom,
and from N barnardi in having the two longitudinal
carinae on the hand not meeting proximally, ¥, fepelke
differs from N chimmonis in having a shouldered
rostrum rather than a clearly tridentate rostrum, in
not having the supraorbital spine developed as an
acute spine, and in having 3 rather than 2 ventral
spines on the hand. N pepebe differs from N
ectadorensis in having the rostral shoulders either
rounded or right-angled rather than rounded (rarely),
right-angled Cusually) or almost tridentate (in some
specimens), in having the rastral shoulders usually at
a level a little posterior o the level of the tips of the
external orbital spines rather than usually 2 litle in
advance of the level of the tips of the external orbital
spines (as in Necuadorensis), and in having the distal
part of the mostrum (the part in advance of the rostral
shoulders) usually appearing o be relatively shorter
than it is in V. ecuadorensis. N. pepeke differs further
from A, serratifrons in having a Hattened inner or-
bital angle rather than having this angle developed as
a serrated spine, in having the supraorbital spine de-
veloped either s a lobe or 4 blunt spine, but never
as an acute spine almost as long as the external or-
bital angle, and in never having additional low spines
on the margin between the external orbital spine and
the anterolateral spine. N pepeke differs from N,
vigedleri in having the supraorbital spine developed as
a distinct beaded lobe or as a blunt spine in contrast
to the beaded truncate lobe of &, vigderi, and in not
having fully developed medial and lateral dorsodistal
spines on the cheliped carpus.
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Key to extant species of the

L4

2(3)

3(2)

4(1)

56D

TiH

genus Notosceles

Hostrum triangular (e, not tridentate and with-
out shoulders); ventral margin of hand with 3
spines.
Inner orbital angle a fattened right angle;
supraorbital spine a beaded truncate lobe; mar-
gin between external orbital spine and antero-
lateral spine tuberculate and never with addi-
tional spines; cheliped carpus not serrated
dorsally and with relatively weak distomedial
and distolateral dorsal spinules; cheliped hand
with the two dormsolongitudingl Girinae converg-
ing and meeting proximally
N, barnardi (Sakai)
Indo—West Pacific (South Africa and
Japan).

Inner orbital angle a serrated spine; supraorbital

spine acute and almost as long as external or-
hital spine: meargin between external orbital
spine and anterolateral spine serrate and some-
times with additional low spines; cheliped car-
pus serrated dorsally and with relatively strong
distomedial and distolateral dorsal spines; cheli-
ped hand with the two dorsolongitudinal card-
nae not meeting proximally—N. servatifions
{ Henderson)

Indo—West Pacific (Sri Lanka to Japan
and north-west Ausrralial.
Rostrum shouldered or tridentate; ventral mar-
ain of hand with 2 or more spines,

Rostrum clearly tridentate; ventral margin of

hand with only 2 spines
N, chimmonis Bourne
[ndo-West Pacitic {Indian Ocean to Phil-
ippines and French Polynesia).
Rostrum shouldered (ranging from rounded to
rght-angled, and in some few cases to almost
tridentate ), ventral margin of hand with 3, or
oceasionally 4, spines.
Inner orbital angle a Aattened right angle, never
a lobe; supraorbital spine a truncate lobe, never
a spine; cheliped carpus with distomedial and
distolateral dorsal spines; Lst male pleopod with
terminal aperure open (.. erminal tp funnel
shaped)

87

qr1oy

1009

N, piaderi Ward

Indo—West Pacific (Mauritius and Reunion
Islands, Indian Ocean, Hawaii, and French
Polynesial.
Inner orbital angle ranging from flatened right
angle to low rounded lobe; supraorbital spine
ranging from a rounded lobe to o distinet sping;
cheliped carpus seldom with distinet dorsal
spines both distomedially and distolaterally,
usually one or other of these distodorsal posi-
tions is tuberculate rathér than developed into
a spine; 1st male pleopod with werminal aper-
ture closed (Lo, terminal tip rounded).
Rostral shoulders ranging from rounded to right-
angled, never almost tridentate; rostral shoul-
ders usually at a level a litle postedor 1o the
level of the tips of the external orbital spines;
inner orbital angle a flattened right angle;
supracrbital spine ranging from a beaded lobe
1o a blunt spine, never a distinct spine; cheliped
carpus dorsally with a distomedial process rang-
ing from a rounded wbercle to a low spine, and
a rounded disiolateral process (never a distingt
distolateral spine); cheliped hand with medial
dorsolongitudinal carina usually weakly spined
at distal end, and lateral dorsolongitudinal ca-
rinit usually bluntly rounded distally:
W, fepeke nusp,
Indo—West Pacific { nothern New Zealand

and Norfolk sland waters),

Rostral shoulders ranging from rounded through
right-angled o almost tridentate; rostral shoul-
ders usually at a level a little in advance of the
level of the tips of the external orbital spines;
inner orbital angle ranging from a rounded right
angle 1o a low rounded lobe; supraorbital spine
ranging from a rounded lobe to a distinet spine;
cheliped carpus dorsally with a distinci
distomedial spine, and a distolateral process mang-
ing from a rounded tubercle to a distinct spine;
cheliped hand with medial dorsolongitudinal
carina usually with a distinet spine at distal end,
and lateral dorsolongitudinal carina either bluntly
rounded distally or with a weak distal spine—
N ecteciclorensis (Rathbun)

Eastern Pacific (Gulf of California to Peru

and Galapdgos),
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Ecological Distribution of the
New Zealand Frog Crabs

Both species of frog crabs known in New Zealand
waters show curiously restricted patterns of distribu-
tion which invite some speculation as to the possible
limiting factors. Based on collections to date, each
species has a clear laticudinal limit; Lyreidus trideniaius
is known from northern New Zealand down the east
coast as far south as Banks Peninsula (there recorded
only from the stomach of a Red Cod) and on the west
codast to the end of the Lord Howe Rise at the western
approach 1o Cook Strait. Its known depth range s
27-382m, Within some areas L fridentatus has been
found in relative abundance, hoth in numbers of lo-
calities sumpled and in numbers of individuals col-
lected, Notosceles pepele is similarly limired in south-
ward distribution from the Norfolk Island and
Kermadec regions, having been collected around the
Three Kings Islands and only as Far south on the east
coast as East Cape. These patterns are unlikely to be
artifacts of inadequate or restricted sampling, The

Benthic sampling programme of the New Zealund
Oceanographic Institute carried out from 1955 1o 1989
as part of its survey of the marine benthos of the EEZ
resulted in over B0 benthic statdons (Dawson 1992
fig. 2) at which both species of frog crab could have
been collected had they been present. This is par-
ticularly so For the intensively sampled areas of the
northern Taranaki Bight, the Bay of Plenty, Hawke
Bay, and the Chatham Rise. Hence, a pattern of nega-
tive records for raninid crabs within the New Zealand
Region is evident. However, the reasons for such a
pattern are not necessarily immediately obvious, There
is, however, a likelihood that temperature, in the first
instance, is a limiting factor, Sechment type might also
be significant because of the known burrowing hab-
its of most species of frog crab, The ole of water
movements for dispersal of larvae, and perhaps adults
also, is another impomant consideration.

These two species of raninid are broadly
sympatric in Mew Zealand waters; that is, they occur
together in the same general geographic areas. How-
ever, in detaill, they are, in fact, allopatric; the two have
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Fig. 10 Distribution of the species of Motosceles. Nofe: The identity of the Motosceles from off south-east Aldca, recorded

as N, Bernardi by Sakcn (1974), needs re-examination.
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not been collected ar one station. Over the extensive
range of stations from which Lyrefdus fridentatis has
been collected there are no records of Notasceles pepelie
ocourring with it. Again, this is unlikely 1o be an arti-
fact of collecting or sorting since, in the case of mate-
rial collected on the cruises of the New Zealand Ocea-
nographic Institue, the ol carch at each station was
sorted and preserved. Tt is likely that, although both
species are [rog crabs presumably with ecological re-
quirements in common, there are differences between
them that are worth trying to elucidare, Such differ-
ences might be attributable to the effects of tempera-
ture, witer movement, availability of cerain sediment
grades, or a combination of these factors or their spe-
cial influence at particular stages of the crabs’ life cy-
cles. There is very litde direct evidence available which
wiould enable us to indicate direct correlations between
dlistribution and physical factors. However, even such
first attempts as we can make here could be of help in
future palacobiological interpretations of the fossil

record, with respect to the orgin and evoludon of the
Raninidae, and, indeed, could contribute towards re-
solving some of the questions of the origin of the ma-
rine fauna of the Southern Ocean and Antarctica as
posed, for instance, by Clarke & Crame (1989).

TEMPERATURE: Ekman (1933: 3) postulated that tem-
perature is the most important factor in the
zoogeography of the sea. In fact, he demonstrated
many cases in the Brachyura where this was un-
doubted. At least one much more recent stucly (Soto
1983) has shown that the distribution patterns of some
deeper-water crabs are reflections ol wemperiture
conditions as ecological harriers. Ekman (1953 112)
showed that the temperature at the reproductive
period was highly significant and that the maximum
temperature attained within the possible area of
occurrence of a species was more important than the
annual mesns,

Wie have no direct informaton on the empera-

Fig. 11 Distribution of Notosceles pepele nsp.
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ture tolerances of Notosceles pepele except to be able
to note what temperature rmnge might be expected
seascnally at the particular geographic localities where
it has so far been found w0 ocour, There is, however,
some data tor Lyreidus tridentatus which may be rel-
evant here. From his study of L. tridentatus as a com-
ponent of the benthos off the coust of New South Wales,
Maclntyre (1963, 1965) found that it occurred there n
a depth range of 50400 m through a temperature range
of 10°-20° C with a “sharp” breeding season with fe-
males ovigerous in early June, lirvae emerging in Sep-
tember and metamorphosing in early November
(Maclntyre 1908). The range of temperature encoun-
teredd in the coastal waters of New South Wales during
this breeding scason (June-November) would be 177/
18" Cin June to 19°/20° C in November according o
Diakin & Colefax (1940). This temperature range is also
covered in New Zealand seas, Sea-water temperatures
mapped ar the ocean Aoor (Ridgway 1968) show that
the range of bath Lyreddus and Notosceles in New Zea-
land lie within a considerably varable temperature
range of up o 8" €. The temperature ar 200 metres
depth between Ocaober and March (Ridgway et al.
1979] shows a 107 C isotherm lying to the north of the
Chatham Rise on the east side of New Zealand and
further south on the west ar the lattude of Fiordland.
The 20° C isotherm lies very far nonth of New Zealand
in the latitude of New Caledonia (about 229239 53
with the known nomhern limit of Nofoscefes fepede
between the 16" and 17 isotherms. However, no de-
tail is available for shelf depths less than 200 metres.
On the other hand, surace waters show a clear se-
quence of changes throughout the year which could
influence the timing of egg production, hatching, and
metamorphosis, a5 well as the dispersal, of larvae, If
the average lemperiure for breeding activity is taken
as 157 C (based on Dakin & Colefux 1940, then the
annual progression of this isotherm can be followed
through New Zealand waters from the coloured charts
derived from the four-times-claily NOAA saellite reconds
and published by NIWA in sequence from June 1997
to November 1998 (NTWA 1997/08),

The 15" C isotherm moves through the New
Zealand Region progressively south from its northern
limit in July/September at about latddes 357 1o 3778
on both the west and east coasts of New Zealand toa
soauthern limit in February/March south of Fiordland

and Stewart Island at about 45°5 in the west and east-
ward off Otago Peninsula. There are, however, con-
siderable annual fluctuations in position of all iso-
therms as noted in the NIWA commentaries for each
chart. The 20° C isotherm marks the extension of tropi-
cal warm sea surface into the New Zealand Region,
reaching about the atitude of Cook Strait in the east
and the Taranaki Bight in the west in the months of
February and March but from July to November re-
maining well o the north of the New Zealand Re-
gion, and moving southwards again from December
to January. Garner's (1869a, b) mapping of midshelf
emperatures showed a summer mnge of 14°-16" C
as far south as Cooll Strait, with increasingly colder
water to 12°C and less further to the south bevond
the known range of either frog crab species. On the
west coast, colder waters appear at midshelf depths
about the latitude of Raglan Harbour, indicating a
generally colder regime on this coast.

There is no information on the breeding of
Nolosceles popele since neither ovigerous females nor
larvae have been found as yer. Very little has been re-
corded about the breeding of Lyvefdus tridentatus lo-
cally. The information given by Wear & Ficlder (1985)
in their summary of the larvae of New Zealand Brachyura
is largely derved from Williamson's (1965) sty of New
South Wales materal. Ovigerous females of L tridertatins
have been seldom recorded—June 1963, July 1967, off
New South Wales;, June 1949, June 1960, in New Zea-
land waters (Grffin 1970 96), August 1949 (Powell 1949
3711 Bennett €1904: 26) recorded an ovigerous female
with over 1000 eggs (MacIntyre 1968 noted up to 8000
eges on New South Wales females) taken near Whale
Island in the Bay of Plenty in December 1914, Wear &
Fielder (1985: 26) reported on two megalopas dredged
in the Bay of Plenty in January 1979 (NMNZ Cr. 2464).
Similar megalopas were collected by one of us(EW.D.)
near While Island from a erayfish pot (INZOT Stn 191
and a trawl (Stn D92) in May 1963,

If the main breeding season of Lyreidus
tridlentatus is over the same period of 4 to 5 months

from June to November as in New South Wales wa-
ters, then the area of reproduction at the required
temperature around 15" C is limited to Cook Strait
from May to August progressively moving northwards
to northern New Zealand. On the other hand, in the
December to March perdod the maximum southerly
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extension of the 15" C isotherm indicates that a wide
breeding area according w emperature is available
in southern New Zealand waters. This, combined
with the considerible seasonal fluctuations in water
temperature level as discussed in each of the com-
mentaries accompanying the NIWA charts, could
account for the apparently anomalous records of an
ovigerous female of Lyreidus tridemtatus in Decem-
ber and megalopas in January, Although the water
temperature in summer extends sufficiently far south
in December to March for breeding to occur, the
establishment of an adult population capable of
breeding seems 1o be restinoted in other ways, pos-
sibly by surfice water movements preventing larval
movements (o extended areas.

Ekman (1953: 317) drew attention to areas in
which a species is found in abundance and those in
which it appears to barely nunage o exisi—the former
termed the “reproduction area” and the latter the “ster-
ile expatriation area”, He commented:

In soane cases where a species ocours in a region with
very few individuals, it may nevertheless reproduce iself
tor @ sufficient extent and thus have i home there, But in
other instances it remains questionalle whether the
specics 15 able (o exist independently in the unfavourible
region or whether it would not die oot if it were not
continuously reinforced from the more frvourable regions,
This would naturally happen if reproduction cannat take
place at all, or only to an insufficent extent. In such a case
the unfivourable region is obviously ouiside the real home
of the species, and it would be possible to contrast the
autochthonous main mass of the species which lives in the
reproductive area with an allochthonous sterile expatriated
contingent in an expatrization anea,

Spoel & Heyvman (1983 300 have since developed
this concept into a model with both horizontal ancd
vertical components o interpret the ranges of a va-
riety of plankton taxa, This is an attractive hypoth-
esis 1o account for the extreme southern limits of
the ranges of the two species of frog cabs known
in New Zealand waters, and, especially, for the lim-
ited evidence of their breeding activity. It is a
challenge now o discover and be able o different-
ate recognisable breeding and expatriate populations.
In the case of Natosceles pepele, 1t may well be that
the “real home” (as Elkman termed it) of this species
lies right outside the New Zealand geographic re-
gion and the New Zealand specimens so far known

may be representatives of an “allochthonous sterile
expatriated contingent” (1o use Ekman’s expression),

WATER MOVEMENTS: The pattern of surface water
movements in the New Zealand Region (Carter &
Garlick 1998) clearly provides a mechanism lor the
introchaction of subtropical marine species and their
dispersal further south. Carter ef @/, (1998) have illus-
trated this general patiern, showing how the East Aus-
tralian Current off New South Wales forms a northerdy
branch across the Tasman Sea as the Tasman Front,
then extends round the Three Kings and Northland as
the East Auckland Current. This current moves along
the northeast coasts of the North Island past the Bay
of Plenty towards East Cape, where a branch turns
northwards wwards the Kermadeco Islands, with an-
other branch diverting southwards as the East Cape
Current as far as the normhern edge of the Chatham
Rise. [t seems clear that recruitment stock of Lyreddus
tridentaties could reach the North Island of New Zea-
land through the Tasman Front and be canded pro-
gressively by the East Auckland Current through the
Hauraki Gulf and the Bay of Plenty to the Kermadec
Islands in a northeastedy direction and past East Cape
to Hawke Bay and Cook Strait by its southern branch.
In this way larvae could spread through what has been
shown by the collection of both adults and megalopas
to be the range of distribution of this species. The
paucity of Lyreidus tridentaties on the west coast of
New Zealand can be explained in a similar way, From
the mid-Tasman Seu the bulk of the surface water move-
ments on the west side of the North Island are derived
from the long sweep of the East Auwstralian Current
towards the west coast of the South Island, evolving
into the Westland Current and the Durville Current,
reaching into the southern Taranaki Bight and further
to the north. The surface water system appears iregu-
lar and confused in this part of the Tasman, and this,
combined with the lower temperatures, may mean that
only the weaker West Auckland Current, moving close
inshore southwards off the west coast of Norhland
towards the nothern Taranaki Bight for a limited dis-
tance, could effectively or regularly aid larval disper-
sal on this side of the New Zealand coastline. This
apparent combination of water movement and the
effect of temperature on reproduction is a further il-
lustration of what Ekman (1953: 310) has said about
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how a species can pass out of the temperature range
within which it can reproduce and finally disappear,
the total extent of its geographic range depending on
the length of life of the dispersing larva or the migrat-
ing adult, and the rate of the water movement.

SEDIMENT: Notasceles pepele has been collected on a
vardety ol substrites, ranging rom coral debris and
living coelenterates and sponges (o coarse shell with
sand. However, most of the specimens were collected
by rock dredge, a device from which most fine mate-
rial can be washed out while being hauled up from
depth, Hence, the habitat sampled might have had
more fine sediment present than was found in the
catch. In contrast, most collections of Lyreidus
trdentatus have come from soft sediment areas, the
first specimen of 1904 having been dredged in a soft,
sticky, green mud, MacInyire (1965 35) correlated the
abundance of L. iridentatus with increasing depth and
sediment character off New South Wales, showing that
it was commenest in fine sand and silts and less abun-
dant or absent as the sediments became coarser. Al-
though the form of the appendages of Natosceles ap-
pear o be related o the sediment burrowing, typical
of other raninid species, there is evidence that specics
of frog crabs vary in their relative burrowing and swim-
ming adaptations and conseguent behaviour. Bourne
(1922: 66) described a progressive series of morpho-
logical modifications, especially concerning the sec-
ond and third walking legs, ina number of genera of
the Raninidae, which indicated their use as swimming
organs in contrast (o their supposedly characteristic
use in burrowing. For Moiosceles, he concluded thar it
was a fast efficient swimmer and less adapted to bur-
rowing than some other genera, On the other hand
he found evidence that Zyveidus should be regarded
as 4 deep burrower [as subsequently confirmed by
Kok (1964) in a study of its habits off New South
Walesl. Perhaps these differences in morphological ad-
aptations can be correlated with the apparent differ-
ences in substrate preference indicated by Motosceles
and Lyvweidies in New Zealand, There 1s some evidence
that other species of rmaninids occur on areas of pre-
dominantly hard sediment. For instance, Soto (19635:
Table 1) listed three species of raninid from the Straits
of Florida, one of which, Ranindofdes famervcls A, Milne
Edwards & Bouvier, he noted as occuring on “rocky™

bottom, whereas the two other species had been found
on “mucd-shell rubble” and “mud-coral-rubble”, He
noted that Raninoides lamarcld. which he nonethe-
less regarded as a burrowing crab, “probably takes
advantage of the few smooth bottoms present in an
otherwise rough and irregular region where the shelt
habitat s extremely limited”. Interestingly, Bourne
019221 had already linked Ranfnoides with Notosceles
as an etficient swimmer rather than a burrower. These
two generd are also taxonomically close.

The general sediment chart of the New Zealand
Region (Mitchell er af. 1989) shows midshell areas
around the east coast of New Zealand to be largely
dominated by mud, with patches of gravel/sand mix-
tures in the Hauraki Gulf and off eastern Northland,
whereas extensive areas of gravel/sand mixture lie
off the west coast of the North Island and the north-
ern part of the South Island, both areas in which
raninid erabs have not been collected. The Three Kings
arca and the sea loor around Norfoll Island are domi-
nated by calcareous gravel/sand mixtures. The gen-
eral dabsence of mninid crabs on the west coast of
New Fealand, their limit being approximately the
nonthern Taranaki Bight (an area which has been in-
tensively sampled), may perhaps be correlated with
a lack of suitable sediment, the soft sediments in this
region being of iron sand compaosition.

ECONOMIC INTEREST: Lyreidus triderntatis is quite
significant as the prey of severl species of commer-
cually important demersal fish (Godfriaux 1969, 1974),
but there is no evidence yet of the use of Notosceles
fepreke as a food ftem, This may be a further indica-
tion that these two species differ in their sediment/
bottom preference, since Godfriaux's samples were
from silt and mud bottoms. Williamson (1965) had
also found that the stomach contents of many tuna
caught off southern-eastern Australia during the
months of September, October, and November con-
tained megalopas of Lyretdus tridentatus, charcter-
istically bright red in colour.

Discussion
The occurrence of a second species of the Raninidae
in Mew Zealand waters is particularly interesting in
relation to the hypothesis that that the Southem Hemi-
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sphere was i centre of ordgin and dispersal of the early
Brachyura, Nofosceles is not represented in the com-
paratively rich fossil record of the Raninidae in the
Cretaceous and early Teniary of New Zealind. How-
ever, further knowledge about Nofoseefes and s eco-
logical requirements may well assist palacoecological
interpretaions of allied genera of raninids known as
fossils, It would be exciting, indeed, if Notosceles were
also found to be of southen origin,

On the other hand, the occurrence of Notosceles
living in the New Yealand Region may be attributable
to the transporting influence from northern tropical
waters of the southward-llowing, wann-water East
Auvstralinn Current, as first proposed by Powell (1947 )
to account for the presence of what he regarded as a
new species of Lrefdus, There is no evidence so far
ol breeding individuals of Norosceles pepebe and there
are remarkably few ovigerous females of Lyreidus
tricentaeties in New Zealand collections. This mey, per-
haps, be an artifact of sampling in particular seasons,
although the number of adults in collections suggests
otherwise, It is tempting to consider the peculiarly
limited known distribution of Nofosceles pepebe as an-
other example of the reproduction/expatriation area
phenomenon demaonstrated for other animals by
Ekman twhich, similarly, may be shown in New Zea-
land by the northern extensions of mnge of such
colder-water species as the giant Southern Spider Crab
Jocgriinotia edwardsii and the Subantarctic Scallop
Dypochlamys delicatula; Beu ef al, 1977, Beu 1985),
Further sampling along the Norfolk Ridge may well
show the true "reproduction area”™ or “home” of
Notosceles pepeke. Hydrological conditions and the
nature of the substrate may be other Hmiting factors
to account for the sharp southerly cut-off in distribu-
tion pattern, which seems to be a real Feature rather
than a matter of inadequate sampling.

Notosceles pepelee, described here, is similar to,
but distinct from, N ecnadorensis and N. cbimmonis,
and certainly distinct from N téaderd and other mem-
bers of the genus. It appears that we may be record-
ing here anly the southern non-breeding fringe of
the &, pepeke population. It is in fact the southernmost
representative of the wide-ranging, Indo—West Pacific/
eastern Pacific genus Nofosceles, with the bulk of its
records lying berween 30° and 40° South, This south-
ern range is maiched in the 30° w© 407 Norith zone

only by the records of N servatifrons and N, barnardi
in Chinese and |apanese waters.

We hope that the use of the new generic and
specilic keys which we present here will encourage a
closer look at smaller specimens of frog crab which
may be collected in the tuture and might otherwise
be casually regarded as yvoung Lyrefdtes fridentars,
Further sampling within known areas of occurrence
of the raninid species, especially seasonally, and spe-
cifical
habitar, would give useful evidence for more mean-

v related o water temperatures and sediment

ingful palacontological interpretation of Fossil
Raninickie and would contribute usefully towards re-
solving still-continuing questions of the origin of the
Southern Ocean marine Funa,

Guinot (1993 1324) described the present-day
existence of the Raninidae as “The persisience of a
relatively small number of extant genera, distributed
in almost all the seas, [that] clearly indicates a for-
merly vast and ancient group, in a phase of decline.”
The discovery of a new species of raninid hence pro-
vides another taxon from which we may develop fur-
ther understanding of the history and ecology of this
quite venerahle group of crabs.

Whakarapopotonga
Kua whakaahuatia a Notosceles pepeke nusp. i roto |
nga kohinga mua tekau ma mhi; ka kitea mai i nga
héhonutanga rima tekau mita ki te tora rau mita, ki te
takiwi ki te motu o Norfolk me te tahataba o
Wanganella (Wanganella Banl) i runga i te ranga o
Mordolk (Norfolk Ridge), mai i te pito tonga o te ranga
o Three Kings ('Three Rings Ridge), ki Te Moana a Toi-
te-huatab mai 1 e ranga o Te Araroa (East Cape Ridge)
ki waho o ngd moutere ki Kermadec, ki runga i te
ranga o Kermadec (Kermadec Ridge). Ka noho tata
@nei ki N viaderd Ward, 1942, ndo Reunion, ki te Tai
Havduvru o Te Moana o Inia, me N ecuadorensis
{Rathbun, 1935), mai { Ecuador me nga moutere o
Galapagos, ki te Tai Rawhiti o Te Moana-nui-a-Kiwa, |
tangohin mai a N, pepeke i te papg moana, mai | ngi
para angaanga, oneone, me e bryzoan mibble, ka noho
whirinaki ki te raninid, Lyreidus tridentanes de Haan,
1841, e mdhiotia ana ki Aotearoa. Kua whakariiria nga
whakaahua mo ngd raninid genera tekau ma rua, me
ngd momo Notwsceles ¢ ono, kei te ora tonu i énei ra.
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