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R E S U M E 

Les especes du groupe Metanephrops japonicus sunt revues par comparaison de specimens 
deposes dans des inusees de clivers pays. Sept especes sont reconnues, dont deux nouvelles. Une 
de l est etablie pour ces Nephropides et ehaque espece est egalement il lustree. 

I N T R O D U C T I O N 

The deep water clawed lobsters of the genus Metanephrops Jenkins , 1972, or 
the langoustine and scampi, are highly valued sea-food comparable to the Nor-
way lobster Nephrops norvegicus (Linnaeus, 1758). Although the catches of the 
Metanephrops lobsters at present are far less than those of their European 
counterpart, they have received considerable interest recently (Anon. , 1983; 
Davis & Wards, 1984; Holthuis, 1984; Shirnizu et al . , 1984; Wil l iams, 1986; 
Chan & Yu, 1988). The genus Metanephrops is traditionally divided into four 
main species groups (De Man , 1916; Yaldwyn, 1954; Jenkins , 1972; Chan & 
Yu, 1987). The M. japonicus group is characterized by the big chelae 
spinulously ridged and the abdomen conspicuously sculptured. Members of 
this group are distributed in the Indo-West-Pacific mainly at depths of 250 to 
450 m (i .e. in-between those of the M. thornsoni and M. arafurensis groups) and 
are fished throughout the area. The catches of some of them are also the 
highest of the genus. However, the relationships between the species of the M. 
japonicus group are generally poorly known mainly because they have not been 
seriously compared. This is reflected by that two more species of this group 
were recently described from the material previously identified as other species 
(see Chan & Yu, 1987; Macpherson, 1990). And there are still indications of 
more species present in the M. japonicus group (Holthuis, 1964; Jenkins , 1972; 
Chan & Yu, 1987). 

From the limited ecological data and observations, it seems that these 
lobsters always live in burrows on muddy bottoms along the continental slope 
and have a similar biology (Berry, 1969; Jenkins , 1972; Ivanov & Krylov, 
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1980; Carter et al . , 1983; Davis & Wards, 1984; Shimizu et al . , 1984; 
Hiramoto, 1987). They appear to be highly susceptible to fishing pressure and 
the catches of several commercial species have already sharply declined in 
recent years (Mitani et al . , 1984; Shimizu et al . , 1984; Wal lner & Phillips, 
1988). Better managements of these clawed lobster stocks are thus of urgent 
concern and the present work presents a taxonomic account of the Al. japonicus 
group necessary for their future studies. 

Fig. 1. The distribution of the species of the Metanephrops japonicus group in the Indo-West-
Pacilic. records ot specimens with uncertain identities. 

The present study compared the material of the Al. japonicus group from 
many Indo-West-Pacific localities deposited at museums of many countries. 
Two new species, namely Al. armatus sp. now and Al. velutinus sp. now, are 
found from Taiwan and Philippine-Australia respectively. Therefore, 
altogether as many as 7 species are now contained in the Al. japonicus group. 
It is also found that M. andarnanicus (Wood-Mason, 1892) is actually quite 
rarely known and most of its previous records represented different species. 
Also different from previous opinion (Jenkins, 1972; Phillips et al . , 1980), 
most of the species of this group appear to have a rather restricted distribution 

• M 

(fig- !)• 
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T A B L E I 

The relative development of the spines and abdominal seulpture amongst the 
species of the Metanephrops japonicus group 

Complexity of Height of Big 
Abdominal Sculpture Dorsal Car ina Carapace Spines Ch. cliped Spines 

Most 1/ japonicus A'l. japonicus M. japonicus M. japonicus 
Al. armatus* Al. sagarniensis A!, armatus M. armatus 
Al. sagarmensis Ai. andamanicus A/1, sagarniensis M. formosanus* * 
Al. andamanicus \A'l. velutinus AI. formosanus Ai. sagamiensis 
Al. velutinus Al. armatus Ai. mozambicus M. andamanicus 
Al. mozambicus Al. mozambicus Ai. andamanicus | Ai. mozarnicus 

Least Al. formosanus Al. formosanus Al. velutinus | M. velutinus 

| The differences are very slight and the orders are somewhat arbi trary . * For eroded form it 
is simpler than Al. andamamcus (see text lor detai l) . ** But weakestly r idged. 

A general account on the relative development of the spines and abdominal 
sculpture amongst the species of the M. japonicus group is provided in table I. 
Although the characters of M. japonicus are always placed at the highest rank, 
the development of the different characters is not necessary correlated. It 
should also be noted that sometimes large variations in the characters are pres-
ent; particularly in the abdominal sculpture of M. armatus and the carapace 
spines in Al. andamanicus. Furthermore, the characteristics of M. formosanus 
Chan & Yu, 1987, are actually intermediate between those of the M. japonicus 
and M. thornsoni groups (see " R e m a r k s " and Chan & Yu, 1987). This suggests 
that a revision on the relationships between the species of the whole genus will 
be of interest. 

M A T E R I A L AND M E T H O D S 

The specimens are deposited at the National Ta iwan Ocean University 
(NTOU), Ri jksmuseum van Natuurli jke Historic, Leiden ( R M N H ) , 
Museum National d'Histoire naturelle, Paris (MNHN) , Ta iwan Fisheries 
Research Institute, Keelung (TFRI) , Western Austral ian Museum, Perth 
( W A M ) , National Science Museum, Tokyo (NSMT) , British Museum 
[Natural History], London (BMNH) . Unless otherwise stated, the measure-
ments are the carapace length, measured from the orbital margin to the poste-
rior border of the carapace. The specimens of M. velutinus nov. sp. and M. 
mozambicus Macpherson, 1990, deposited at M N H N are exactly the same as 
those very recently used by Macpherson (1990), and therefore, only brief 
descriptions are given of these lots. 

Since the general appearances of the species in the M. japonicus group are 
very similar, only the distinguishing characters are described in detail. For 
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Fig. 2. A schematic carapace of the Metanephrops japonicus group showing the positions of the 
various parts. 

detailed descriptions of the general characters of these lobsters, one is referred 
to Alcock (1894b, 1901), Chan & Yu (1987) and Macpherson (1990). 

The terminology of the various body parts of the genus Metanephrops used in 
the literature is rather confused (Alcock, 1894b, 1901; De Man , 1916; 
Yaldwyn, 1954; Jenkins , 1972; Holthuis, 1984; Chan & Yu, 1987; Macpher-
son, 1990), particularly the two transverse grooves on the carapace. In the 
present paper no attempt is made to discuss this problem, but for convenience 
the various parts of the body mentioned in the text are indicated in figs. 2 and 
3. Furthermore, the spines shown in the schematic carapace in fig. 2, except 
the number of post-rostral teeth, are those in normal arrangement of the 
carapace spines in the M. japonicus group ( i .e . , with three post-orbital spines) 
and they are called the " regu la r spines". The supraorbital horn is the anterior-
most post-rostral tooth. Its size and shape is of considerable taxonomic impor-
tance. The abdominal sculpture of M. andamanicus can be considered as typical 
of the group (fig. 3) and those of M. japonicus and M. formosanus are at the two 
extremes (table I). Although the median longitudinal ridges of the abdomen 
are broad and smooth in some species, they are generally called dorsal carinae 
for easier comparison. The main and posterior facades of the abdominal 
tergites are the submedian and posterior raised parts described by De M a n 
(1916). Their shapes are important diagnostic characters of the species of the 
M. japonicus group. 

Key to the species of the Metanephrops japonicus group: 
1 Abdominal tergite V with distinct lateral spines and median ridge of tergite VI armed with 

paired spines dorsallv 2 
— No distinct lateral spine present at abdominal tergite V and median ridge of tergite VI dor-

sallv smooth 3 
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depressed parts 

Fig. ':>. The abdominal tergitcs III and IV of a 64 mm (el. including rostrum) male Aletanephrops 
andamanicus (Wood-Mason, 1892) from the Andaman Sea, showing the typical abdominal 
sculpturation and the positions of the various parts in the Aletanephrops japonicus group. The 
sculpturation of the abdominal tergite II is s imilar to that of III while that of V is s imilar to 

that of IV. 

2 Raised parts of abdomen subdivided and with prominent dorsal car ina present at tergite I 
Al. japonicus 

— Raised parts at abdomen smooth and no distinct dorsal carina present at tergite I 
Ai. armatus sp. now 

3 Large c helae armed with large spines and abdomen completely lacking dorsal car ina 
\1. /ormosanus 

— Large- chelae without large spines and abdomen with dorsal car ina 4 
4 L'suallv at least one post-rostral carina armed with more than 3 teeth, spine at lateral lobe 

of abdominal tergite VI long and almost reaching posterolateral groove . Al. sagamiensis 
— Alwavs 3 pans of post-rostral teeth present, spine at lateral lobe of abdominal tergite VI short 

and far Irom posterolateral groove .') 
5 Raised parts at abdomen coarse and pubescent Al. velutinus sp. now 
— Raised parts at abdomen naked and smooth 6 
(> Marked dorsal carina present at abdominal tergitcs II to V and with main facades of V well-

separated from dorsal carina bv a pair of submedian longitudinal furrows Al. andamanicus 
— Dorsal carina at abdomen almost level, that at tergite V essentially absent and lacking 

submedian longitudinal furrows \1. mozambicus 

S Y S T E M A T I C A C C O U N T 

Metanephrops japonicus (Tapparone-Canefr i , 1873) (pis. l a , 3a, 5a, 7a) 

Nephrops japonicus Tapparone-Canefr i , 1873: 5, pi. 1 [type-locality: J a p a n ] ; Ortmann, 1891: 6 
(? p.p.) ; Ortmann, 1897: 272 (? p.p.) , pi. 17 fig. 1; Doflein, 1902: 642 (? p .p . ) ; De M a n , 
191 (i: 98 (kev), 101: Balss, 1914: 84 (p .p . ) ; Parisi, 1917: If), fig. 4; Yoshida, 1941: 34, pi. 
13 fig. 4; Yalclwyn, 1954: 730: Burukovskii , 1983: 156 (key) ; Mitani et a l . , 1984: 11; Shimizu 
et a l . , 1984: 7. ' 
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Nephrops sagamietms Par is i , 1917: 15 (p .p . ) . 
Nephrops intermedins Balss, 1921: 176 (:' p .p . ) . 
Metanephrops japonicus — J enk in s , 1972: 162, figs. 2-4; Phil l ips et a l . , 1980: 65; M ivake , 1982: 

77, pi. 26 fig. 3; Baba , 1986: 149, color photo 100; Hi ramoto , 1987: 121, pi. 1. 
[Not] Nephrops japonicus — Balss, 1914: 84 (p .p . ) , pi. 1 fig. 2; Kubo, 1970: 98, pi. 49 fig. 2; 

Kubo, 1971 : ' 629 , f ig. 1029; Takeda , 1982: 46, fig. 136 [ = M. sagamiensis (Par is i , 1917)|; 
Chang , 1965: 49, fig. 40 [ = M. jormosanus Chan & Yu, 1987|. 

[Not] Metanephrops japonicus — Chan & Yu, 1987: 172. 184 (key ) ; C h a n & Yu, 1988: 9, pi. IB 
[ = M. arrnatus sp. now] , 

[? Not] Nephrops japonicus — Or tmann , 1891: 6 (p .p . ) ; Or tmann , 1897: 272 (p .p . ) ; Doflein, 
1902: 642 (p .p . ) [ = M. sagamiensis (Par is i , 1917)]. 

Materia l examined: 

Japan — " A l b a t r o s s " stn 3738, Heta , S u r u g a Bav, Honshu, 306 in, 17 M a v 1900: 1 female 
44.5 mm ( R M N H ) ; Owase , M i e Pre fec tu re/December 1958: 1 female 2 8 . 5 ' m m ( R M N H ) ; 
Mirnase , Kochi Prefecture, 18 M a y 1979: 1 male 40 mm ( R M N H ) ; Heta , S u r u g a Bay, Hon-
shu, 21 October 1986: 4 males 28.5-69 mm, 3 ovigerous females 60.5-62 m m ( R M N H ) ; No 
date : 1 male 65 mm ( M N H N ) ; No date , M . Lcssona coll . : 1 male 53 m m ( M N H N ) ; ? Tosa 
Bay , 1986: 1 large spec. ( N S M T ) . 

Description. — Rostrum with marked and sharply serrated dorsal carina, 
long and far overreaching antennal peduncle. Post-rostral teeth 5-7 (mostly 6) 
and often asymmetrical . Supraorbital horn with dorsal margin convex, slender 
and distinctly curving downwards and inwards, overreaching eye and very 
close to or even touching lateral rostral tooth. Carapace with teeth and spines 
well-developed. Upper hepatic spine prominent. Lateral post-cervical ridge 
conspicuously granular and with large to minute anterior spine. Additional 
spines and spinules often present near regular spines. 

Big chelae usually subequal, generally long and slender but heavily ridged 
and densely covered with large spines; inner margin of palm serrated with 
numerous large spines and outer base of movable finger provided with a small 
tooth. Carpus of big cheliped almost entirely covered with large spines (in 6 
rows); merus with dorsolateral margin having at least 4 large spines as well as 
many small spines and spinules posterior to distal tooth, inner margin sharply 
denticulate or tubercular. 

Abdomen with articular surface naked and smooth. Non-articular surface 
with narrow but high dorsal carina and complicated sculpture; grooves deep 
and broad, raised parts naked but corrosive (i .e. grooved and subdivided). 
Tergite I with transverse furrow only narrowly interrupted at middle by prom-
inent dorsal carina. Ma in facades of tergites II and III with large posterior 
submedian notches, subdivisions sometimes as inner transverse furrows, 
anterior margin nearly horizontal, anterolateral angle not projected and far 
from lateral facade. Ma in facade of tergite IV slightly shrunken and with inner 
margin markedly concave. Posterior facades of tergites II to IV with anterior 
submedian openings and distinctly subdivided into inner transverse furrows. 
Tergite V armed with large lateral spines, main facade strongly shrunken and 
somewhat "L" - shaped . Median ridge of tergite VI dorsally armed with 2 pairs 
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of large spines as well as some paired spinules and sharp tubercles. Posteriorly 
directed spines at tergite VI and tail-fan sharply elongated, with those at lateral 
lobes of tergite VI reaching postero-lateral grooves. 

Coloration. — Color photographs of the present species have been provided 
by Anon. (1973: 67), Miyake (1982), Baba (1986) and Hiramoto (1987, from 
a live specimen). It appears that the coloration of M. japonicus is very similar 
to that of M. armatus but somewhat more orange-red. 

Distribution. — Endemic to Japan from Choshi to east of Kyushu at depths 
of 200-439 m. 

Remarks. — The spines and abdominal sculpture of M. japonicus are the best 
developed of the species in the M. japonicus group (table I), although its big 
chelae are rather long and slender but not broad and robust. The number of 
post-rostral teeth is generally the highest in M. japonicus and there are often 
extra spines present at various positions of the carapace (mostly in the post-
orbital region and near the bases of post-rostral carinae). It is also the only 
species of the M. japonicus group with a distinctly serrated dorsal rostral carina 
and a pair of extremely long and curved supraorbital horns. 

The most distinctive characters of M. japonicus are the presence of a promi-
nent dorsal carina at the abdominal tergite I and the subdivided raised parts 
of the abdomen. Both of these characters are also very conspicuous in small 
individuals, although in the original figure provided by Tapparone-Canefr i 
(1873) the abdominal sculpture is not clearly shown (also see De Man , 1916: 
101). Only one specimen ( R M N H ) examined has the abdominal sculpture 
somewhat eroded and with the subdivisions at the main facade less evident. 

M. japonicus is often confused with M. sagamiensis (cf. Miyake , 1982 and also 
see under Remarks of M. sagamiensis). Ortmann (1897) mentioned that his M. 
japonicus specimens showed sexual dimorphism in the abdominal sculpture. No 
such dimorphism is found in our material , nor in the other species of the M. 

japonicus group. Thus, it may be possible that there was also some mixture of 
M. japonicus and M. sagamiensis in Ortmann's (1897) sample, like in that of 
Balss (1914) (however, the figure provided by Ortmann (1897) is no doubt M. 
japonicus). The figures of M. japonicus provided by Kubo (1970, 1971) are cer-
tainly M. sagamiensis though his description in the 1971 text is closer to the true 
M. japonicus. 

The size of M. japonicus is quite large. It is mainly fished in Chiba and 
Sagami Bay during the cold seasons and is highly valued (e .g . , Miyake , 1982; 
Baba, 1986; Takeda pers. comm.) . Prel iminary biological studies and 
ecological observations on this lobster have been reported by several J apanese 
authors (e .g . , Miyake , 1982; Shimizu et al . , 1984; Mitani et al . , 1984; 
Hiramoto, 1987). It appears that the stock o ( M . japonicus in Sagami Bay is not 
large and is subjected to high fishing pressures. Nevertheless, the size composi-
tion of the catch has not changed so far, but this may be due to that this lobster 
lives in separate size groups (Shimizu et al . , 1984). 
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Metanephrops armatus sp. nov. (pis. lb , 3b, 5b,d, 7b, 9a ,b) 

Metanephrops japonicus — Chan & Yu, 1987: 172, 184 (key) ; Chan & Yu, 1988: 9, pi. IB [non 
Tapparone-Canefr i , 1873]. 

Mater ia l examined: 

Holotype: 1 male 57 mm, north-eastern Ta iwan , Su-Ao, I-Lan County , baby shrimp trawler, 
fish market , 300-400 m (from fishermen), 9 March 1990 (NTOU-90-3-9H) . 

Paratypes (Ta iwan ) — Tai -Sh i , I-Lan County , baby shrimp trawler, fish market , 21 October 
1984: 2 males 37 and 45.5 mm, 4 ovigerous females 40.5-44 mm, 1 female 41 mm (NTOU-84-
10-21); 9 M a y 1989: 2 males 44 and '45 mm (NTOU-89-5-9) ; 13 J u n e 1989: 1 male 48.5 mm 
(NTOU-89-6-13) , 1 March 1990: 2 males both 48 m m (NTOU-90-3-1) . Su-Ao, I -Lan County , 
baby shrimp trawler, fish market , 1 March 1985: 1 male 16.5 mm, 8 females 14-27 mm 
(NTOU-85-3-1) ; 9 March 1990: 5 males 19-51.5 mm, 1 ovigerous female 38.5 mm, 1 female 
36.5 mm (NTOU-90-3-9) . North-eastern coast, 24°55 ' 14"N 122°04 ' 19"E, 230-280 m, 5 M a y 
1989: 2 females both 48 mm (TFRI-89-5-5) . Tung -Kang , P ing-Tung County , Ju ly 1975: 1 
male 25 mm (NTOU-75-5) . 

Description. — Rostrum, with high but almost smooth dorsal carina, long 
and distinctly exceeding antennal peduncle. Post-rostral teeth 4-8 (mostly 5 or 
6) and often asymmetrical . Supraorbital horns, with dorsal margin convex, 
extending to 2/3 or to distal end of eyes, parallel with rostrum or curving 
inwards and directed slightly upwards or downwards but never distinctly curv-
ing downwards and always far from lateral rostral teeth. Spines on carapace 
well-developed. Upper hepatic spine prominent. Lateral post-cervical ridge 
granular and usually with conspicuous anterior spine. Additional spines or 
spinules sometimes also present near regular spines. 

Big chelae generally subequal, broad, robust, strongly ridged and covered 
with large and small spines; inner margin of palm usually armed with 2 or 3 
(rarely 1 or 4) regular spaced large spines as well as with many small spines, 
outer base of movable l inger armed with a large tooth. Carpus of big cheliped 
armed with 6 rows of large and small spines; merus with dorsolateral margin 
generally armed with 1-3 (rarely 0 and 4 at one side) large spines as well as 
many small spines and spinules posterior to distal tooth, inner margin sharply 
granular to tubercular (in large individuals) . 

Articular surface of abdomen naked and smooth. Non-articular surface with 
broad to moderately broad but distinct dorsal carina (sometimes almost leveled 
at II but always markedly elevated at IV), sculpture sharp to slightly eroded; 
raised parts naked and smooth; grooves narrow or broad but a lways deep. 
Tergite I sometimes with rudimentary dorsal carina in anterior 1/3, but essen-
tially lacking dorsal carina and with transverse furrow broadly to somewhat 
narrowly interrupted medial ly . Ma in facades of tergites II and III generally 
broad, posterior submedian notches absent to deep and narrow; anterior 
margin usually horizontal, anterolateral angle of tergite II from hardly to 
strongly projecting and sometimes even joined with lateral facade, that of 
tergite III never projecting. Ma in facade of tergite IV broad, inner margin 
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usually straight and sometimes close to or slightly joined with dorsal carina. 
Posterior facades of tergites II to IV with minute to moderately large anterior 
submedian notches. Tergite V with prominent lateral spines, main facade 
usually broad and sometimes also slightly joined with dorsal carina. Median 
ridge at tergite VI dorsally armed with 1 pair of large spines at subanterior end 
and sometimes (about 25%) another pair of smaller spines also present at sub-
posterior end as well as some additional spinules and sharp tubercles. 
Posteriorly directed spines at tergite VI and tail-fan long and strong, with those 
at lateral lobes of tergite VI reaching posterolateral grooves. 

Coloration. — Body generally orange-pink. Carapace whitish ventrally and 
with some pink patches. Tips of rostrum, bases and tips of lateral rostral teeth, 
supraorbital horns, large spines at carapace, ventral 2/3 of orbital margin, area 
immediately below posteriormost post-orbital spine and lateral part of cervical 
groove, whitish. Eyes black-brown with golden reflections. Marg ins posterior 
to lateral rostral teeth orange-red. Antennal and antennular flagella red. Big 
chelipeds generally not banded (though sometimes slightly banded in 
juveniles) and with lateral surface pale pink (whitish in large specimens); tips 
of chelae and large spines whitish while hinges orange-red. Abdominal hinges 
and pleural borders white. Tail-fan deeper orange in color. Ventral surface 
and pleopods somewhat pale pink to white (large specimens). Eggs greenish 
blue to white, white when near hatching. 

Type-locality. — Ta iwan. 
Distribution. — Taiwan only, at depths of 200-450 m and mostly more than 

300 m (from fisherman). 
Remarks . — The general appearance of the present form is quite similar to 

that of M. japonicus but the latter species is even more spiny and more com-
plicatedly sculptured. The size of the Taiwanese material is noticeably smaller 
than that from J apan ; and our assumption (Chan & Yu, 1987, 1988) that the 
smoothness of the abdomen oiM. japonicus was size related, was caused by that 
we mistakenly thought our specimens of M. armatus to be M. japonicus. Later 
when we visited the National Science Museum in Tokyo, we were able to 
examine a M. japonicus specimen and found that there are large differences 
between the Taiwanese and Japanese populations. A subsequent visit by the 
first author to European museums enabled us to examine many more 
topotypic M. japonicus material of different sizes and determine that the 
Taiwanese form is actually distinct. 

There is essentially no dorsal carina at the abdominal tergite I in M. armatus. 
Furthermore, the dorsal carinae at the abdominal tergites II and III are 
noticeably narrower and higher in M. japonicus than in M. armatus, with that 
of II sometimes even almost level in the latter. The main facades at the 
abdomen in M. armatus are smooth and completely lack subdivisions in 
specimens of all sizes. In M. japonicus, however, the main facades are con-
spicuously subdivided even in small specimens; the facades of tergites II and 
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III having large posterior submedian notches while those of tergites IV and V 
are somewhat shrunken. The posterior facades at abdominal tergites II to IV 
are also distinctly subdivided in M. japonicus and such subdivisions are 
generally absent in M. armatus (only rudimentary present in a male of 39.5 
mm). 

On the carapace, the supraorbital horns are extremely elongated and curved 
in M. japonicus, with those of large specimens even touching the lateral rostral 
teeth. Although the supraorbital horns in M. armatus sometimes also curve 
inwards, they never strongly curve downwards and are a lways far from the 
lateral rostral teeth. Moreover, the big chelipeds o( M. japonicus are generally 
more spinose than those of M. armatus, though the latter are more robust and 
broad. 

It is interesting that there are large variations in the abdominal sculpture in 
the present species (table I, pi. 5b, d). Most of the specimens from Ta-Shi have 
a rather eroded abdominal sculpture and in some of them it is even simpler 
than that of M. andamanicus (e .g . , tergite II with an almost leveled dorsal 
carina, while the main facade has the anterolateral angles joined with the 
lateral facades and lacks posterior submedian notches). On the other hand, the 
material from Su-Ao generally has the abdominal sculpture sharp and more 
complicated than that of M. sagamiensis (e .g . , with larger anterior submedian 
notches at the posterior facades). The holotype, which is from Su-Ao and is 
the largest specimen collected, has the abdominal sculpture intermediate 
between the two forms. Furthermore, it seems that the spines on the carapace 
are slightly better developed in those specimens having a smoother abdomen. 
Although the supraorbital horns are often parallel to the rostrum in the mate-
rial from Ta-Shi , and curve inwards in those from Su-Ao, both forms are 
regularly found in these two nearby fish markets (both at the north-eastern 
coast). It is not known whether such differences in the abdominal sculpturation 
and supraorbital horns are depth-related. 

M. armatus is generally larger than the other common Metanephrops lobsters 
in Ta iwan, and therefore, it is more welcome and makes a better price (about 
NT$300-40()/kg in fish markets). However, its catch is smaller because this 
species is usually found in deeper and more rocky areas which are not easily 
accessible to local trawlers. Studies on the biology of this lobster are under 
way, but it seems that M. armatus is more difficult to keep in the laboratory 
than M. formosanus. 

Etymology. — The Latin armatus is for the thick and spiny integument of 
this lobster. This name also has a similar meaning as the Taiwanese vernacular 
name "armoured lobster". 

Metanephrops formosanus Chan & Yu, 1987 (pis. lc , 3c, 6d) 
Nephrops japonicus — ("hang, 1965: 49, fig. 40 [non Tapparone-Cane l r i , 1873)]. 
Metanephrops formosanus Chan & Yu. 1987: 173. fig. 1, pis. 1-2 [type-locality: Ta iwan ) : Chan & 

Yu, 1988': 11. pi. ID. 
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Materia l examined: 

Ta iwan (NTOU) , taken by Baby shrimp trawlers; from fish markets : Ta i -Sh i , I-Lan County , 
9-10 March 1973: 2 males 22 and 28.5 mm, 1 female 21.5 mm; 5 August 1982: 1 ovigerous 
female 31 mm; 3 February 1983: 3 males 20.5-35 mm, 2 females 25 and 28 mm, paratypcs ; 
14 J u l y 1984: 1 male 25.5 mm; 4 October 1984: 1 male 30 mm, holotvpe; 14 October 1984: 
5 males 20-26 mm, 3 females 24-29 mm, paratypes; 21 October 1984: 1 female .33.5 mm, 
allotype; 21 October 1984: 2 males 36 and 36.5 mm, 1 female 16.5 mm, paratypes ; 16 April 
1988: 1 female 47.5 mm; 1 March 1990: 3 males 36-40.5 mm. 2 ovigerous females 34 and 39.5 
mm. Su-Ao, I-Lan County , 16 March 1985: 1 male 32 mm, 2 females 20 and 29 mm, 1 juveni le 
11 mm. Tung-Kang , Ping-Tang County . J u l y 1975: 1 female 18.5 mm; 31 October 1984: 6 
males 18-25 mm, paratypes. No Station no date: 1 male 29.5 mm, 1 female 28 mm. 

Description. — Rostrum, almost lacking dorsal carina, long, and well 
exceeding antennal peduncle. Post-rostral carinae usually with 3 pairs of teeth 
(rarely 4 on one side). Supraorbital horn, with dorsal margin slightly convex, 
sharp and extending to 2/3 or end of eye, directed upwards and parallel with 
rostrum. Carapace with teeth and spines well-developed. Upper hepatic spine 
large and prominent. Lateral post-cervical ridge finely granular and usually 
with large anterior spine. 

Big chelae generally broad and subequal, modestly ridged and sharply 
granular but distributed with some large and small spines; inner margin of 
palm armed with 2 to 4 large spines, outer base of movable finger with large 
prominent spine. Carpus of big cheliped generally tubercular and with few 
large spines mostly at distal end and often present at inner surface, mcrus with 
dorsolateral margin almost smooth and inner margin sharply granular . 

Articular surface of abdomen naked and smooth. Non-articular surface 
completely lacking dorsal carina (rarely very slightly arched at IV) and with 
simple sculpture; raised parts markedly naked and smooth while grooves nar-
row and shallow (but distinct). Tergite I with short transverse furrows 
laterally. Tergite II usually with transverse furrow continuous but sometimes 
a slight constriction and rarely an interruption may be present in the middle; 
main facade completely joined with lateral facades (only with rudimentary 
lateral margins), lacking posterior submedian notch and with anterior margin 
horizontal. Sculpturation of tergite III similar to that of II but with transverse 
furrow medially interrupted (interruption broad to narrow and rarely almost 
absent). Tergites IV and V lacking submedian longitudinal furrows and with 
outer margins of main facade joined with lateral facades at posterior half. Pos-
terior facades without anterior submedian notches. Small granule (sometimes 
sharp) often present at lateral margin of tergite V. Median ridge at tergite VI 
dorsally smooth. Posteriorly directed spines at tergite VI and tail-fan 
moderately long and sharp, with postero-median spine at tergite VI a lways 
short but those at lateral lobes sometimes reaching posterolateral grooves. 

Coloration. — Body generally orange-pink. Eyes black-brown with golden 
reflections. Antennal and antennular flagella orange-red. Orbital margin, area 
immediately below posteriormost post-orbital spine and subventral of cervical 
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groove white. Ventral part of carapace and pereiopods somewhat pinkish. Tips 
of rostrum, fingers of big chelae, large teeth on carapace and big chelipeds 
white, particularly the spine at outer base of movable l inger. Abdomen only 
with pleural margins white.Tai l-fan slightly deeper orange in color. Ventral 
surface and pleopods pink. Eggs blue and becoming dirty white when near 
hatching. 

Distribution. — Endemic to Ta iwan , at depths of 150-350 m, mostly around 
250 m (from fishermen). 

Remarks . — M. formosanus is unique in the M. japonicus group by the big 
chelae armed with large spines but the abdomen completely lacking a dorsal 
carina and having simple sculpture. However, the ridges at the big chelae in 
M. formosanus are the weakest in the M. japonicus group and the species thus 
is partly related to the M. thomsoni group. Although the characteristics of M. 
formosanus are somewhat intermediate between those of the M. japonicus and 
those of the M. thomsoni groups, it is generally more related to the former by 
the current definitions of the species groups (big chelae smooth or 
inconspicuously ridged and abdomen indistinctly sculptured for the M. thom-
soni group). 

There are also variations in the abdominal sculpture in this species. The 
transverse furrow at the abdominal tergite II is rarely interrupted medially 
while those of the tergites III and IV are rarely more or less continuous. 
Similar to M. armatus, the big chelipeds of M. formosanus are often slightly 
banded in juveniles. It is not known whether such banding also occurs in the 
juveniles of the other species of the M. japonicus group. 

M. formosanus is the smallest species in the M. japonicus group. Nevertheless, 
this species constitutes the major catch of the Metanephrops lobsters in Ta iwan 
(also see Chan & Yu, 1987, 1988). Its price is about NT$150-300/kg (larger 
and fresher specimens are more expensive and more sought after) in fish 
markets and with the common names "a rmoured prawns" (Te Chia Shia) , 
"smal l lobsters" (Sheau Long Shia) and "horny prawns" ( Jeau Shia). 
Although Metanephrops lobsters are now very welcome in local restaurants, their 
catches are still rather small and not constant in Ta iwan . This is probably due 
to the fact that the stocks of these lobsters are not large in Ta iwan and their 
fishing grounds are not easily located (deep and near rocky areas, especially 
for larger individuals—information from fishermen). It appears that no signifi-
cant change has yet been observed in the catches of Metanephrops lobsters in 
Ta iwan, though numerous juveni les are often collected. Studies on the biology 
of this lobster, as well as the other common Taiwanese Metanephrops are under 
way and it appears that M. formosanus can perform quite well in the laboratory 
(but not ovigerous females) with a water temperature of about 15°C. 
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Metanephrops sagamiensis (Parisi , 1917) (pis. Id, 3d, 5c, 7c) 

Nephrops japonicus— Ortmann, 1891: 6 (? p .p . ) ; Ortmann, 1897: 272 (? p.p. ) ; Dollein. 1902: 
642 (? p.p.) ; Balss, 1914: 84 (p.p. ) , pi. 1 Jig. 2; Kubo, 1970: 98, pi. 49 fig. 2: Kubo. 1971: 
629, fig. 1029; Takeda , 1982: 46, fig. i:56'|non Tapparone-Canefr i , 1873). 

Nephrops sagamiensis Parisi , 1917: 15 (p .p . ) [type-locality: Sagami Bay] ; Ya ldwyn, 1954: 730. 
Nephrops intermedins Balss, 1921: 176 (? p.p. ) ; Ya ldwyn, 1954: 730. 
Metanephrops sagamiensis — Jenkins, 1972: 163, figs. 2-4 (p .p . ) ; Phillips et a l . , 1980: 65 (p .p . ) ; 

Miyake , 1982: 77, pi. 26 fig. 4; Baba, 1986: 151, color photo 101; Chan & Yu, 1987: 184 

:' Nephrops sagamiensis — Burukovskii , 198!?: 156 (key). 
Nephrops intermedium — Burukovskii , 198.3: 156 (key) . 
[Not] Nephrops sagamiensis — Bruce, 1966: 535 | = XL andamanicus (Wood-Mason . 1892)]. 
[Not] Metanephrops sagamiensis — Jenkins, 1972: 163, ligs. 2-4 (p .p . ) ; Phillips et a l . , 1980: 65 

(p .p . ) [ = M. andamanicus (Wood-Mason, 1892)]. 

Materia l examined: 

Japan — Bungo Passage, between Shikoku and Kyushu. 350-400 in, J a p a n Mar ine Fishery 
Resource Research Center , 1986: 1 male 60 nun ( N T O U , N S M T exchange) and 10 similar size 
spec. ( N S M T ) ; Mimase , Kochi Prefecture, 18 M a y 1979: 2 males 42 and 44 mm, 1 female 38 
mm (RMNFI) . 

Ta iwan — Su-Ao, I-Lan County , baby shrimp trawler, fish market , 9 March 1990: 2 males 
48.5 and 59 mm, 2 ovigerous female 47.5 and 48 mm, 1 female 43 mm (NTOU) . 

Description. — Rostrum, with low and almost smooth dorsal carina, well 
exceeding antennal peduncle. Post-rostral teeth 3-5 but mostly 4 and usually 
(at least on one side) with more than 3. Supraorbital horns, with dorsal margin 
convex, moderately long and extending to slightly beyond 1/2 or 2/3 of eyes, 
straight or slightly curving inwards and downwards. Carapace with spines 
well-developed. Upper hepatic spine prominent. Lateral post-cervical ridge 
granular and with anterior spine small to absent. 

Big chelae subequal, broad, prominently ridged and covered with short but 
stout spines; inner margin of palm without large spines and outer base of 
movable finger sometimes with a tubercle. Carpus of big cheliped provided 
with rows of sharp tubercles as well as a few large spines which are mostly 
placed at the distal end and also are present at the inner surface; merus with 
dorsolateral margin armed with several small but conspicuous spines posterior 
to distal tooth, inner margin granular to sharply tubercular. 

Articular surface of abdomen naked and smooth. Non-articular surface with 
broad but high dorsal carina and sharp sculpture; raised parts naked and 
smooth while grooves deep and broad. Tergite I, sometimes with very 
rudimentary dorsal carina anteriorly, with transverse furrow broadly inter-
rupted medially. Ma in facades of tergites II and III with large to moderately 
large posterior submedian notches; anterior margin often oblique and medially 
protruded, anterolateral angle generally not projected and far from lateral 
facade, while posterolateral angle strongly {Drojected laterally and extending to 
far beyond anterolateral angle. Posterior facades of tergites II to IV with small 
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to minute anterior submedian notches. Main facade of tergite IV broad, well-
separated from dorsal carina and with outer margin oblique. Tergite V with-
out lateral spine but sometimes with minute tubercle; main facade broad and 
well-defined, also well-separated from dorsal carina. Median ridge of tergite 
VI dorsally smooth. Posteriorly directed spines at tergite VI and tail-fan long 
and strong, with those at lateral lobes of tergite VI almost reaching 
posterolateral grooves. 

Coloration. — Body generally orange-red. Eyes black-brown with golden 
reflections. Distal half of supraorbital horns, tip of rostrum, orbital margin and 
area immediately below posteriormost post-orbital spine whitish. Lateral 
rostral teeth white but with tips orange. Cervical groove paler colored and with 
ventral parts white. Ventral part of carapace also paler colored and only with 
ventral border whitish. Hinges at abdomen white. Abdominal pleura pink-red 
and with margins white. Big chelipeds somewhat banded with paler colors 
(sometimes indistinct) at base of palm and distal part of merus; distal parts of 
fingers (maximal ly to distal 2/3) and tips of large teeth whitish. Ventral surface 
and pleopods pink-white to pink. Tail-fan deeper orange in color. Eggs blue, 
becoming white and blue when near hatching. 

Distribution. — J apan and northern Ta iwan , from Sagami Bay to north-
eastern Ta iwan at depths of 300-400 m (mostly around 350 m). 

Remarks . — When Parisi (1917) described the present species, he included 
all Balss's material identified as M. japonicus in 1914 as the types. However, 
there was actually a mix up of M. japonicus and M. sagamiensis in Balss' samples 
(see Balss, 1921). Later Balss (1921) also recognized this and named the dif-
ferent form M. intermedius. However, Prof. Holthuis kindly informed us that 
there is also indication of some possible mix up in the type series of M. 
intermedius with M. japonicus (more details see Holthuis in press). However, the 
selection by Prof. Holthuis of the specimen illustrated in Balss (1914, pi. 1 fig. 
2) as the lectotype of both species, definitely makes M. intermedius an objective 
synonym of M. sagamiensis. 

As De Man (1916: 101) had noticed, the general appearance of M. saga-
miensis (referred to by him as Balss's (1914) M. japonicus) is surprisingly similar 
to M. andamamcus. The difference in the length of the rostrum between the two 
species mentioned by De Man (1916) is found to be rather slight and variable. 
Also different from De M a n ' s (1916) interpretation, the supraorbital horns of 
M. sagamiensis arc much shorter than those of M. japonicus and only occa-
sionally slightly curved. The big chelipeds are generally slightly more spinulose 
in M. sagamiensis than in Al. andamanicus. The different spinulation at the inner 
margin of the merus used in Chan & Yu (1987) to separate the two species 
proved to be quite variable and size-related. 

Nevertheless, in M. sagamiensis at least one of the paired post-rostral carinae 
is armed with more than 3 teeth (only in one ovigerous female from Taiwan 
the posteriormost teeth are somewhat indistinct). But there are always 3 pairs 
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of post-rostral teeth present in M. andamanicus. The abdominal sculpturation 
of the two species is also somewhat different, particularly at the tergites II and 
III. The anterior margins of the main facades at the abdominal tergites II and 
III are often distinctly oblique in M. sagamiensis but usually horizontal in M. 
andamanicus. While the anterolateral angles of these two facades are hardly pro-
jected in M. sagamiensis, they are strongly projected (especially at II) and some-
times even joined with the lateral facades in M. andamanicus. Moreover, the 
posteriorly directed spines at the abdominal tergite VI and tail-fan are con-
spicuously shorter in M. andamanicus (the difference is very apparent in large 
individuals). The above differences are found to be quite constant, and there-
fore, it is justified to treat the two species as distinct (also see Balss, 1925). 

Bruce (1966) (followed by Jenkins , 1972 and Phillips et al . , 1980) reported 
Ai. sagamiensis from the north of South China Sea. When the first author (C . ) 
examined the Metanephrops collection at the Fisheries Research Station in Hong 
Kq>ng some years ago, a severely damaged specimen of either M. sagamiensis 
or M. andamanicus was found (having no label and in a condition that was too 
poor for correct identification). From the distribution (fig. f ) of these two 
species and the fact that all the material from Tungsha Tao belongs to M. 
andamanicus, it is highly likely that this specimen is M. andamanicus instead of 
M. sagamiensis. 

It is interesting that actually M. sagamiensis but not M. japonicus is found in 
Ta iwan (see Chan & Yu, 1988). The characters of M. sagamiensis are rather 
constant and the material from Taiwan is almost identical with that from 
J apan . In Japan, A4. sagamiensis appears to be more abundant than M. japonicus 
in Tosa Bay and more south (Miyake , 1982; Baba, 1986). In Ta iwan, M. saga-
miensis is uncommon and only found on the north-eastern coast. It is caught 
with M. armatus and can be easily distinguished from the other Taiwanese 
Metanephrops lobsters by its redder coloration and the distal half of the fingers 
of the big chelae being whitish. Morphologically, M. sagamiensis can be readily 
separated from M. japonicus and M. armatus by the abdominal tergite V lacking 
a pair of lateral spines and the dorsally unarmed median ridge at the 
abdominal tergite VI. M. sagamiensis is generally larger than M. armatus but 
smaller than M. japonicus. 

Metanephrops andamanicus (Wood-Mason, 1892) (pis. 2a, c, 4a, c, 6a, 7d) 

Nephrops andamanicus Wood-Mason, 1892: pi. 4 [type-localitv: Andaman Sea] ; Alcock, 1894a: 
pi. 8 fig. 5; Aleoek, 1894b: 226; Ortmann, 1897: 272; Balss. 1925: 207; Ya ldwyn, 1954: 730 
(p.p. ) ; Burukovskii , 1983: 157 (key) . 

Nephrops thomsoni var. andamamca — Alcock, 1901: 153. 
Metanephrops andamanicus — Jenk ins , 1972: 162, figs. 2-4 (p .p . ) ; Ivanov & Krylov, 1980: 288 

(p.p. ) ; Phillips et a l . , 1980: 65 (p .p . ) ; Holthuis, 1984: NEPH Metan2 , unnumbered fig. 
(p .p . ) ; Chan & Yu, 1987: 184 (key) . 

Nephrops sagamiensis — Bruce, 1966: 535 [non Parisi , 1917]. 



M E T A N E P H R O P S J A P O N I C U S G R O U P 33 
Metanephrops sagamiensis — J e n k i n s , 1972: 163, figs. 2-4 (p .p . ) ; Phill ips et al . , 1980: 65 (p .p . ) 

[non Parisi , 191 7]. 
[Not] Nephrops andamamca — Barnard, 1926: 127; Barnard , 1950: 528, fig. 99a; Kensley, 1981: 

29 [ = Metanephrops mozambieus Macpherson, 1990]. 
[Not] Nephrops andamanieus — Yaldvvvn, 1954: 730 (p .p . ) ; Berry , 1969: 5, fig. 1; Grosnier & 

Jouann ic , 1973: 13 [ = Metanephrops mozambieus Macpherson, 1990]. 
[Not] Metanephrops andamanieus — J e n k i n s , 1972: 162, figs. 2-4 (p .p . ) ; Ivanov & Krvlov, 1980: 

288 (p .p . ) ; Phillips et a l . , 1980: 65 (p .p . ) ; Holthuis, 1984: NEPH Metan2 , unnumbered fig. 
(p .p . ) ; Wi l l i ams 1986: 9, fig. 11 [ = Metanephrops mozambieus Macpherson, 1990]. 

[Not] Nephrops andamanieus — Holthuis, 1964: 71 \ = M. velutinus sp. now] . 
[Not] Metanephrops andamanieus — Phillips et a l . , 1980: 65 (p .p . ) ; Car ter et a l . , 1983: 4, 

unnumbered figs. ; Anon. , 1984: 46, fig. 1; Davis & Ward , 1984: 42, figs. 1, 3-5; Bremner, 
1985: 39, figs. 1-3; Wal lner & Phillips, 1988: 36, figs. 2-3; Macpherson, 1990: 294, figs. 2c-d, 
3c-d [ = M. velutinus sp. nov.] . 

[?] Nephrops andamanieus — De M a n , 1916: 99, pi. 3 fig. 15. 
[?] Metanephrops andamanieus — Bianchi, 1985: 148, unnumbered fig. 

Mater ia l examined: 

Andaman Sea — 342-749 m: 1 female 74 mm (cl. including rostrum; B M N H , Indian 
Museum exchange); l l ° 3 r 4 0 " N 92°46 ' 50"E , 348-370 m: 1 male 64 mm (cl. including 
rostrum; B M N H , Indian Museum exchange) ; 1 more spec, from Indian Museum ( B M N H ) . 
Burma, S . W . Rangoon, 250-320 m, 1983:" 1 female 44.5 mm ( R M N H ) . 

Kenya — R . V . '"'Prof. Mesya t s ev" stn 9, 3 ° 0 2 . 7 ' S 4 0 ° 3 0 . 5 ' E , 300 m, 22 December 1975: 
1 male 62 mm, 1 ovigerous female 60 mm ( R M N H ) ; 3°()1 ' S 40°32 ' E, 300 m, 15 August 1979: 
1 male 68.5 mm ( R M N H ) ; Mombasa , 3 ° 4 2 ' 5 " S 3 9 ° 5 5 ' 7 " E , 350-360 m, " F . M e n n e s " stn 20, 
23 March 1981: 1 male 61 mm ( R M N H ) . 

Tungsha Tao (Pratas, northern part of South China Sea) — 405-441 m, October 1989: 10 
males 31-69.5 mm, 5 females 45.5-61.5 mm (TFRI ) . 

Description. — Rostrum, with low and smooth dorsal carina, just exceeding 
to distinctly overreaching antennal peduncle. Always 3 pairs of post-rostral 
teeth present. Supraorbital horns with dorsal margin slightly convex to almost 
straight, short but stout and reaching from 1/3 to 2/3 of eyes, generally 
directed upwards and outwards but sometimes parallel with rostrum and even 
slightly curving inwards. Carapace rather obese in large individuals. Spines 
and tubercles on carapace from well-developed to small. Upper hepatic spine 
large or almost absent. Lateral post-cervical ridges finely granular to almost 
smooth and with or without anterior spine. 

Big chelae generally broad, from subequal to strongly asymmetrical , 
distinctly ridged and covered with sharp tubercles; inner margin of palm with-
out large spines and outer base of movable finger sometimes with a small 
tubercle. Carpus of big cheliped generally bluntly tubercular in addition to the 
presence of a few large spines which are mostly placed at the distal end and 
rarely are also present on the inner surface; merus with dorsolateral margin 
granular to tubercular and inner margin sharply granular to tubercular. 

Articular surface of abdomen generally naked and smooth. Non-articular 
surface with broad to somewhat narrow but marked dorsal carina and shallow 
sculpture; raised parts naked and smooth while grooves broad but shallow. 
Tergite I sometimes with rudimentary dorsal carina at anterior 1/2, with 
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transverse furrow broadly interrupted medial ly. Main facades of tergites II 
and III broad and with large to moderately large posterior submedian notches; 
anterior margin usually horizontal (rarely slightly oblique), antero- and 
postero-lateral angles strongly projected laterally and sometimes joined with 
lateral facades (most often at II). Ma in facade of tergite IV well-defined but 
rather longitudinaly elongated and often with outer margin somewhat right-
angled. Posterior facades of tergites II to IV with small to large anterior 
submedian notches. Tergite V without lateral spine but sometimes with a 
minute tubercle, main facade generally broad and sometimes with margins 
poorly defined. Median ridge at tergite VI dorsally smooth. Posteriorly 
directed spines at tergite VI and tail-fan short (very short in large individuals), 
with those at lateral lobes of tergite VI far from the posterolateral grooves. 

Coloration. — Body generally orange-red. Eyes black-brown with golden 
reflections. Antennal and antennular flagella red. Orbital margin to base of 
supraorbital horn and entire cervical groove covered with broad white bands 
(posterior half of rostrum also white in small individuals). Ventral part of 
carapace white and pink. Abdominal hinges white. Color at posterior borders 
of abdominal tergites deeper. Tail-fan also deeper colored but with posterior 
margin somewhat whitish. Big cheliped usually very slightly banded but some-
times distinctly banded with red and white in females. Pereiopods white or 
pink while pleopods pink to pink-red (color descriptions from photographs of 
Tungsha Tao material) . Eggs dark blue when near hatching (Alcock, 1894b, 
1901). 

Distribution. — Indian Ocean and South China Sea but known with cer-
tainty only from Kenya, Andaman Sea, Burma, N.E. Sumatra and Tungsha 
Tao (see Remarks) . Dephts 250-749 m but mostly at 300-450 m. 

Remarks . — The big chelipeds and abdominal sculpturation of the material 
from the different localities are very similar to each other. However, there are 
large variations in the development of the carapace spines and abdominal dor-
sal carina, particularly within the material from Tungsha Tao. The Indian 
Ocean material generally has the teeth and spines on the carapace well-
developed and has a distinct (though sometimes small in the Kenya mater ia l ) 
upper hepatic spine. The carapace spines, including the rostrum, are generally 
conspicuously less developed (particularly in large individuals) in the Tungsha 
Tao material , and the upper hepatic spine is sometimes (about 1/2) reduced 
to a small tubercle or rarely almost absent. The lateral post-cervical ridge is 
conspicuously granular and usually with a distinct anterior spine (except in 
some Kenya specimens) in the Indian Ocean material . While this ridge is 
finely granular and sometimes even almost smooth in the material from 
Tungsha Tao and rarely has a minute anterior spine. The abdominal dorsal 
carina of the Indian Ocean material is generally broad but both broad and 
somewhat narrow dorsal carinae arc found in the Tungsha Tao material 
(about 2:1). Although the general appearance of some specimens from 
Tungsha Tao and the Indian Ocean is almost identical, an extensive com-
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parison of more material from a range of localities, particularly from the 
topotypic area, will be of interest. 

Although M. andamanieus has been widely reported in the Indo-West-Pacific 
(e .g . , Berry, 1969; Jenkins , 1972; Phillips et al . , 1980; Ivanov & Krylov, 1980; 
Holthuis, 1984; Davis & Wards , 1984; Wil l iams, 1986; Macpherson, 1990), 
most of the previous records, including those of specimens fished commercially 
in the southern Indian Ocean, actually represent other species of the M. 
japonicus group (see M. velutinus and M. mozambieus). Of the male from the Bali 
Sea reported by De Man (1916) it is not certain whether it is the true M. 
andamanieus because of its intermediate locality and the illustrated carapace is 
similar to both the Tungsha Tao material and M. velutinus from the Philip-
pines. Since De M a n (1916: 101) had implied that the abdominal sculpture of 
his male was very similar to Wood-Mason's (1892) illustration, the Bali Sea 
specimen is tentatively assigned to M. andamanieus. However, it should be 
noticed that both Holthuis (1964) and Macpherson (1990) had also stated that 
their materials agreed well with the descriptions and figures of Wood-Mason 
(1892) and Alcock (1894a, b, 1901) but it is now found that their material is 
actually a different species. 

The present study shows that M. andamanieus is actually quite poorly known. 
So far only three good topotypic specimens have been found by us in the 
British Museum (Natural History). The small female from Burma at the 
Ri jksmuseum van Natuurli jke Historie, which we could have on loan, lacks 
big chelipeds and is not in a good condition. Prof. Holthuis informed us that 
the type of M. andamanieus (in Calcutta) is in a poor condition (Holthuis, in 
press). Without the abundant material from Tungsha Tao, the determination 
of the characteristics of M. andamanieus would be rather difficult and the separa-
tion of the closely related M. velutinus and M. mozambieus from it might have 
been impossible. More data on the distribution of these three closely related 
species will be of interest. 

The size of M. andamanieus is quite large, and experimental trawlings at 
Tungsha Tao and probably Kenya (Ivanov & Krylov, 1980) showed that it 
may be of commercial potential. The coloration of M. andamanieus is distinct 
in the entire cervical groove being covered by a broad white band. Alcock 
(1894b, 1901) mentioned that the large chelipeds were banded in the present 
species. In the material from Tungsha Tao, however, only some females are 
distinctly banded. Such color pattern is quite similar to that of M. thomsoni 
(Bate, 1888) and probably this was one of the reasons why Alcock (1901) 
treated M. andamanieus as a variety of M. thomsoni. 

Metanephrops velutinus sp. nov. (pis. 2b, 4b, 6c, 8a, c, d) 

Nephrops andamanieus — Holthuis, 1964: 71 [non Wood-Mason , 1892]. 
Metanephrops andamanieus (sensu Holthuis, 1964) — J e n k i n s , 1972: 162, figs. 2-4: Chan & Yu, 

1987: 184 (key). 
Metanephrops andamanieus— Phillips et a l . , 1980: 65 (p .p . ) ; C a r t e r e t a l . , 1983: 4. unnumbered 
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figs.; Davis & Ward, 1984: 42, figs. 1, 3-5; Anon., 1984: 46, fig. 1; Bremner, 1985: 39, figs. 
1-3; Wallner & Phillips, 1988: 36, figs. 2-3; Macpherson, 1990: 294, figs. 2c,d, 3c,d [non 
Wood-Mason, 1892], 

[?] Nephrops andamanicus — De Man , 1916: 99, pi. 3 fig. 15 [non Wood-Mason, 1892]. 

Material examined: 

Holotypc. — Philippines, "Musorstom 2 " sin CP75, 13°51 'N 120°30 'E, 300-330 m, 1980: 
1 male 48.5 mm (NTOU-PM1, M N H N exchange). Paratypes (Philippines) — Mindoro, 
"Musorstom 1, 2 and 3 " . 300-702 in: 8 males, 3 ovigerous females, 16 females (MNHN, details 
see Macpherson, 1990). 

Western Australia — Great Australian Bight, South bv West of Eucla. "Endeavour" , 
126.5°E, 238-348 m, 1909-1914: 1 male (E6250) 55.5 mm, 1 female (E6253) 45.5 mm 
( R M N H ) . N.W. Beagle Bay, " S o d a " , 15° 13 'S-15° 15 ' S 121008.9 'E-121 °06.5 ' E, 352 m, 11 
February 1984, 1 ovigerous female 47 mm ( W A M ) ; N.W. Cape Lcveque, " S o e l a " , 14°49 'S-
14°50.8 ' S 121 0 : ?6 . rV. -121 035.6 'K, 356 m, 12 February 1984. 1 female 52 inm ( W A M ) ; W. 
Broome, "Soe l a " , 1 7°59.3 'S-1 7 °54 ' S 1 18°23 ' E-1 18°29 ' E, 389-390 m, 24 February 1984, 1 
male 46 mm. 2 females 26.5, .33 mm ( W A M ) . 

Description. — Rostrum with low and smooth dorsal carina, slightly to 
distinctly exceeding antennal peduncle; 3 pairs of post-rostral teeth present. 
Supraorbital horns sharp and slender, with dorsal margin straight or nearly 
straight, extending to about middle of eye and directed upwards and outwards. 
Carapace with teeth well-developed but spines rather small. Upper hepatic 
spines small to completely absent. Lateral part of post-cervical ridge very finely 
granular and with or without minute anterior tubercle. 

Big chelae subequal to strongly asymmetrical but generally broad, con-
spicuously ridged and covered with blunt tubercles; inner margin of palm lack-
ing large spines and outer base of movable finger sometimes with a blunt 
tubercle. Carpus of big cheliped generally tubercular in addition to a few large 
spines which are mostly at distal end, but none at inner surface; merus with 
dorsolateral margin granular and inner margin sharply granular to tubercular. 

Articular surface of abdominal somites anteriorly naked and smooth but the 
posterior 1/2 to 2/3 distinctly pubescent. Non-articular surface entirely covered 
with velvet-like hairs and with raised parts coarse. Dorsal carina narrow but 
conspicuous, also covered with pubescence. Sculpture on tergites obscured by 
pubescence, with grooves broad but shallow. Tergite I with short transverse 
furrows laterally. Main facades of tergites II and III broad and with 
moderately large posterior submedian notches; anterior margin horizontal to 
slightly concave, antero- and postero-lateral angles strongly projected and 
joined with lateral facades. Main facades of tergites IV and V broad (that of 
IV somewhat longitudinally elongated) but with margins sometimes indistinct. 
Lateral spine absent at tergite V but sometimes with a minute tubercle. Poste-
rior facades of tergites II to IV with or without minute anterior submedian not-
ches. Median ridge at tergite VI unarmed dorsally. Posteriorly directed spines 
at tergite VI and tail-fan sharp but short, with those at lateral lobes of tergite 
VI far from posterolateral grooves. 
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Coloration. — Several not very clear color photographs of the Western 
Austral ian material are provided by Carter et al. (1983) and Bremner (1985). 
It appears that the body of this species is generally orange-pink and the eggs 
are dark blue. 

Type-locality. — Philippines, 13°51 'N 120°30 , E, 300-330 m. 
Distribution. — Only known with certainty form the Philippines and 

Western Austral ia (from Cape Leveque to Eucla). Depths 238-702 m and 
mostly at 350-450 m (Carter et al . , 1983; Davis & Ward , 1984; Wal lner & 
Phillips, 1988). 

Remarks . — The Western Austral ian material identified as M. andamanieus 
has long been suspected to be different from the typical form although they 
closely resemble each other (Holthuis, 1964; Jenkins, 1972; Chan & Yu, 1987; 
Bruce pers. comm.) . However, the lacking of enough topotypic material 
hindered further comparisons. The availabil ity of many M. andamanieus from 
different localities in the present study makes a full comparison of the two 
forms possible. 

It is found that the Philippine material is very similar to that from Western 
Austral ia. In both the abdomen is entirely covered with velvet-like hairs even 
at the posterior 1/2 to 2/3 of the articular surface and dorsal carina (the Philip-
pine population seems to be even more hairy than the Western Australian 
specimens). Dr. G. Morgan, Western Austral ian Museum, kindly helped us 
to check more material from various Western Austral ian localities and it seems 
that all specimens belong to the pubescent form. On the other hand, all M. 
andamanieus from the other localities have the articular surface and the raised 
parts at the non-articular surface of the abdomen naked and smooth. Only in 
some specimens from Tungsha Tao the posterior border of the articular sur-
face at the abdominal tergite I is covered with pubescence. Moreover, the 
raised parts of the abdomen are rather coarse and the carapace (including the 
scaphocerite) is also more pubescent in the Phil ippine-Australian material . 

Although the upper hepatic spine is generally absent (rarely as a rudimen-
tary granule) in the Western Austral ian material (also see Holthuis, 1964), a 
small but distinct upper hepatic spine is sometimes present in the Philippine 
population (also see Macpherson, 1990). Since there are also large variations 
in the development of the upper hepatic spine in M. andamanieus (particularly 
those from Tungsha Tao), this character is unsuitable for separating the 
Philippine-Australian form from M. andamanieus as suggested by Holthuis 
(1964) and Chan & Yu (1987). There are some general differences in the size 
and shape of the teeth and spines on the carapace between the two forms. How-
ever, they are also rather variable and unreliable for distinguishing the two. 

Nevertheless, the heavily pubescent abdomen of the Phil ippine-Austral ian 
form is very conspicuous and readily separates it from M. andamanieus. Thus, 
the Phil ippine-Australian form is treated as distinct. It should be noted that in 
a very recent report Macpherson (1990) treated the Philippine material as the 
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typical M. andamanicus. But Dr. Macpherson kindly informed us that in this 
work (1990) he assumed that the pubescence in the Andaman Sea specimens 
(BMNH) was removed for illustrations or examinations. 

M. velutinus, which appears slightly larger than M. armatus, is fished commer-
cially on the North West Shelf of Austral ia since 1985 (Wal lner & Phillips, 
1988, under the name of M. andamanicus). Its price is higher than that of the 
spiny lobsters in Austral ia and many are used for export; however, the demand 
of the local market has greatly increased recently (Bremner, 1985; Ward , 
Phillips pers. comm.). However, probably due to the low recovery rate of this 
lobster and the fact that the fishing gear is more selective for ovigerous females, 
the catch of the species has fallen significantly in the last few years (Wal lner 
& Phillips, 1988). The biology of M. velutinus has been dealt with by Carter et 
al. (1983), Davis & Ward (1984), Anon. (1984), Bremner (1985) and Wal lner 
& Phillips (1988). 

Etymology. — The velvet-like pubescence which entirely covers the 
abdomen of this species is unique in the genus and earns it the name velutinus. 

Metanephrops mozambicus Macpherson, 1990 (pis. 2d, 4d, 6b, 8b) 

Nephrops andamanica — Barnard. 1926: 127; Barnard, 1950: 528, fig. 99a; Kenslev, 1981: 29 
[non Wood-Mason, 1892], 

Nephrops andamanicus— Yaldwyn, 1954: 730 (p .p . ) ; Berry, 1969: 5, fig. 1; Crosnier & Jouannic, 
1973: 13 [non Wood-Mason, 1892], 

Metanephrops andamanicus - J enk ins , 1972: 162, figs. 2-4 (p .p . ) ; Ivanov & Krylov, 1980: 228 
(p.p. ) ; Phillips et al . , 1980: 65 (p .p . ) ; Holthuis, 1984; NEPH Metan 2, unnumbered fig. 
(p .p. ) ; Wi l l iams, 1986: 9, fig. 11 [non Wood-Mason, 1892J. 

Metanephrops mozambicus Macpherson, 1990: 296, figs. 2a-b, 3a-b [type-locality: Madagasca r ] , 
[?] Metanephrops andamanicus — Bianchi, 1985: 148, unnumbered fig. [non Wood-Mason, 1892]. 

Materia l examined: 

Madagasca r (Mozambique Channe l ) — " V a u b a n " stn CH19 , 12 °38 ' S 4 8 ° 1 5 . 5 ' E , 393-403 
m, 18 J a n u a r y 1972: 1 ovigerous female 47.5 mm, paratype (NTOU, M N H N exchange) ; 
" V a u b a n " , "Maca re i gnes I I I" and north of Tulear , 310-605 m: 14 males, 3 ovigerous females, 
9 females, holotype, allotype and paratypes ( M N H N , details see Macpherson, 1990). 

Mozambique — 1965: 1 male and 2 ovigerous females, paratypes ( M N H N , same as those 
of Macpherson, 1990). 

Description. — Rostrum almost lacking dorsal carina, long and well 
exceeding antennal peduncle. Three pairs of post-rostral teeth present. 
Supraorbital horns with dorsal margin very slightly convex, sharp and extend-
ing to about 1/2 of eye, directed upwards and parallel to rostrum. Carapace 
with teeth and spines well-developed. Upper hepatic spine large and promi-
nent. Lateral post-cervical ridge finely granular and with anterior spine small 
or absent. 

Big chelae broad and subequal, clearly ridged and covered with sharp 
tubercles; inner margin of palm without large spines and outer base of movable 
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finger sometimes with a small tubercle. Carpus of big cheliped generally 
bluntly tubercular in addition to a few large spines which are placed mostly at 
the distal end but none on the inner surface; merus with dorsolateral margin 
granular and inner margin sharply granular . 

Articular surface of abdomen naked and smooth. Non-articular surface 
markedly naked and smooth, with broad and almost level dorsal carina and 
somewhat eroded sculpture; raised parts naked and smooth while grooves 
broad but shallow. Tergite I with short transverse furrows laterally. Ma in 
facades of tergites II and III broad and with lateral margin more or less joined 
with lateral facade, anterior margin horizontal and posterior submedian not-
ches minute. Main facade of tergite IV broad and somewhat right-angled, with 
inner and outer margins more or less joined with other raised parts. Posterior 
lacades of tergite II and VI with small to minute anterior submedian notches. 
Tergite V without lateral spine but sometimes with a small granule, essentially 
lacking dorsal carina and submedian longitudinal furrows; outer margin of 
main facade more or less joined with lateral facade. Median ridge of tergite 
VI dorsally smooth. Posteriorly directed spines at tergite VI and tail-fan 
moderately long but with those at lateral lobes of tergite VI failing to reach 
posterolateral grooves. 

Coloration. — From a photograph of the Madagascar material , the color of 
this lobster appears to be much paler than that of M. andamanieus and with the 
body generally orange-pink. 

Distribution. — Mozambique Channel from Natal, South Africa, to 
Mozambique and Madagascar . Depths 187-842 m, mostly at 400-500 m. 

Remarks . — When describing the present species, Macpherson (1990) 
mainly discussed the differences between the Madagascar and Philippine 
material . It is now found that the Philippine form is actually not M. 
andamanieus but a new species M. velutinus. Since M. mozambieus is more closely 
related to M. andamanieus than to M. velutinus, most of the characteristics sug-
gested by Macpherson (1990) become inappropriate to separate M. mozambieus 
from M. andamanieus. 

The main difference between M. mozambieus and M. andamanieus is that the 
dorsal carina and the other sculpturation of the abdomen of the former species 
is somewhat eroded. In the Madagascar form, the dorsal carinae at the 
abdominal tergites II to IV are almost level (only that of III is readily 
noticeable to the touch) and it is completely absent at V. Furthermore, the 
submedian longitudinal furrows (i .e. in the position of the dorsal car ina) at the 
abdominal tergite V are almost absent and they are more or less discontinuous 
at tergite IV. On the other hand, the dorsal carina in M. andamanieus is con-
spicuously elevated at the abdominal tergites II to V and the main facades of 
the tergites IV and V are generally well-separated from the dorsal carina. The 
dorsal carina at abdominal tergite II in some Kenya specimens is rather low, 
but it is still distinct to the touch. Furthermore, a pair of large posterior subme-
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clian notches are always present at the main facades of abdominal tergites II 
and III in Al. andamanicus but they are minute in the Madagascar form. Since 
the differences discussed above are found to be very constant, it is justified to 
continue treating the Mozambique Channel material as a different species. 

It is interesting that the figures of liM. andamanicus" provided by Berry 
(1969) from South Africa, Holthuis (1984) from the Western Indian Ocean 
and Bianchi (1985) from Tanzania have the abdominal sculpture somewhat 
intermediate between the Madagascar and the typical forms. Prof. Holthuis 
kindly informed us that his 1984 and Bianchi 's (1985) figures were copied from 
the original illustration of Wood-Mason (1892). It is highly likely that Berry 's 
(1969) figure was incorrectly illustrated because Dr. Macpherson told us that 
the South African material (which he had seen in Cape Town) is almost iden-
tical with the Madagascar population. Furthermore, Barnard (1950) stated 
that the transverse furrow at abdominal tergite I was uninterrupted in the 
South African material and most probably this is also incorrect. 

The somewhat eroded abdominal sculpture of M. mozambicus shows some 
similarities to that of M. formosanus. But these two species can be readily 
separated by the large chelae of the latter being armed with many large spines. 
Moreover, the abdominal sculpturation of M. formosanus is even simpler and 
has the transverse furrow at tergite II usually continuous. 

AI. mozambicus appears to occur only in the Mozambique Channel . All the 
specimens from Kenya examined in this study are the true M. andamanicus. 
However, it is not known to which species the Tanzania material belongs. It 
will be of interest to know the exact distribution of these two species in the 
Western Indian Ocean. M. mozambicus is fished commercially in South Africa 
(e.g. Holthuis, 1984; Wil l iams, 1986 under the name of M. andamanicus) and 
experimental trawling in Madagascar also showed that it may be of commer-
cial potential there (Crosnier & Jouannic , 1973). The amount of M. mozambicus 
landed, is perhaps the largest in the genus and the stock of this lobster appears 
to be not affected yet (see Holthuis, 1984; Wil l iams, 1986). The size of M. 
mozambicus is similar to that of M. velutinus. It is also mainly used for export 
and is more expensive than spiny lobsters (Carter et al . , 1983). The biology 
of Al. mozambicus was dealt with by Berry (1969) and Von Cosel (1987, cf. 
Macpherson, 1990). 
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PI. 1. Lateral view of carapace, a, Aletanephrops japonicus, 44.5 mm, female, J a p a n ; b, Ad. armatus 
sp. nov., holotype male, 57 mm, Su-Ao, Ta iwan ; c, Ad. formosanus, 37 mm, male , Ta iwan ; d, 

Ad. sagamiensis, 60 mm, male , J a p a n . 
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PI. 2. Lateral view of carapace, a, Metanephrops andamanieus, 64 mm (cl. including rostrum), 
male, Andaman Sea; b, M. velutinus sp. nov. , holotype male , 48.5 m m , Phil ippines; c, M. 
andamanieus, 65 mm, male , Tungsha Tao ; d, M. mozambieus, para type ovigerous female, 47.5 

mm, Madagasca r . 


