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The Malayan Penaeidae (Crustacea, Decapoda) Part II
Further taxonomic notes on the Malayan species

By D. N. F. HaLy, B.sc.
Singapore Regional Fisheries Reséarch Station
(Received Febriary, 1957)

THESE TAXONOMIC NOTES are to be considered a continuation of the paper The Malayan
Penasidae, Part I (Hall 1956). Reference should be made to the introduction to that
paper, and also to the chart of the local Singapore waters on which are marked the
positions of Agassiz trawling stations which in the present paper are indicated by a
number prefixed by the letter "B",

Additional material included in the present paper was taken by the Singapore
Regional Fisheries Research Station (= 5.R.F.R.5.) Research Vessel Manihine. For
such material an approximate locality only is given, as the general distributions of the
various species will be considered in greater detail in a later paper.

It is emphasised that the carapace length is the distance measured between the

post-orbital margin, and the mid-posterior margin of the carapace (Cole and Mistakidis
1953).

The following list records all of the species which have been examined by the
present author, 45 in number: species marked by an asterisk are those which receive
attention in the present paper. Six species are recorded here as new to science, and the
types will be deposited in the British Museum,

Family Penacidae Bate
Subfamily Solenocerinac Wood-Mason and Alcock
Genus Solenocera H. Lucas
Solenocera kuboi Hall

* 8. melantho de Man
* 8. alticarinaia Kubo
* 8. pectinata (Bate)

* 8. spinajogo sp. nov,

Subfamily Penaeinae Burkenroad
Genus Penaeus Fabricius
Penneus japonicus Bate
P. latisuleatus Kishinouye
P. longistylus Kubao
* P, semisulcatus de Haan
* P. monodon Fabricius
P. penicillatus Aleock
. merguiensis de Man
. indicus H. Milne-Edwards
jejunus Hall
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THE MALAYAN PENAEIDAE (CRUSTACEA]:

Genus Heteropenaeus de Man
* Heteropenacus longimanus de Man

Genus Metapenaeus Wood-Mason and Alcock
Metapenaeus monoceros (Fabricius)
M. intermedivs (Kishinouye)
M. mastersii (Haswell)
M. lysianassa (de Man)
M. brevicornis (H. Milne-Edwards)
* M., spinulatus Kubo
* M. mutatus (Lanchester)
M. singaporensis Hall

Genus Atypopeneus Alcock
* Atypopeneus stenodactylus (Stimpson)

Genus Parapencopsis Wood-Mason
* Parapeneopsis tenella (Bate)
* P, maxillipedo Alcock
* P, coltrirostris Alcock
* P. hungerfordi Alcock
* P. gracillima Nobili
* P. hardwickii (Miers)
* P, affinis (H. Milne-Edwards) -
* ', venusta de Man
* P, probata sp. nov.

Genus Trachypencus Alcock
* Trachypeneus curvirostris (Stimpson)
* T. granulosus (Haswell)
* T. onicos sp. nov.
* T. furcilla sp. nov.
* T. sedili sp. nov.

Cenus Parapenaeus Smith
* Parapenaeus fissurus (Bate)

Genus Metapenacopsis Bouvier
* Metapenaeopsis barbatus (de Haan)
* M. stridulans (Alcock)
* M. novae-guineae (Haswell)
* M. mogiensis (Rathbun)
* M. andamanensis (Wood-Mason)
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Subfamily Sicyoninae Ortmann
Genus Sicyonia H. Milne-Edwards

* Sicyonia emmanneyi sp. nov.

Subfamily Selenocerinae Wood-Mason and Alcock
Genus Solenocera H. Lucas
Solenocera melantho de Man

Seesrocera welamilre de Man 1907, 19101,
Soletecera depressa Kubo 1949,

The seven specimens available to the present author (4 males, 3 females) show
excellent agreement with the descriptions given by de Man (op. cit.) and Kubo (op.
cit).

The differences between §. depressa Kubo and §. mefantho de Man given by Kubo
al the conclusion of the description of his species are:

1. The antennular flagella are 1-78 1o 1-91 times as long as the carapice in 5,
depressa but only 1-5 times in 5. melantho.

2. The scaphocerite does not surpass the tip of the antennular peduncle in §.
depressa although it does so in 8, meluntho.

The antennular flagella of five specimens examined by the present author—the
other two specimens had the antennular fagella missing—varied from 14 times the
length of the carapace in the largest female, to 2-0 in the smallest male, which variation
covers the entire range of the fagella length for the two alleged species combined. OF the
five specimens examined, three (1 male, 2 females) had the scaphocerite exceeding the
antennular peduncle, while two, both males, had the scaphocerite attaining the same
level as the tip of the antennular peduncle,

The lower edge of the rostrum of the specimens to hand does not show the slight
concavity indicated by de Man, but appears as illustrated by Kubo (op. cit. Fig, 96,
while the telson, although gencrally attaining or surpassing the inner uropod clements,
may fall very slightly shoret of the level. It may be noted that de Muan {op. cit. p. 30)
described the scaphocerite as having a straight ouler margin, but his illustration of the
feature (PL 3. Fig. 12h.) shows the margin concave: the specimens to hand agree with
the text and not with the illustration,

There arc slight differences in the lengths of the pereiopods between the specimens
studied by the present author, and the accounts of both de Man and Kubo. The second
leg is intermediate in length between 8. depressa Kubo and S. melantho de Man: the
carpus of the second leg attains the distal margin of the seuphocerite but it does not
surpass the margin. The firure by de Man of 8. melanitfio shows the ratio carapace
Tength: carpus 3rd leg to be 1:1-5 but de Man noted that a single adult female and all
voung specimens do not have the third leg as long, relatively, as the other adults. Kubo's
llustration of 8. depressa gives this ratio as 1: 140, The five specimens examined for this
feature by the present author (the other two being damaged) are intermediate between
de Man's and Kubo’s specimens, three specimens having the ratio 1:1-1 while two have
the ratio 1:1-2. The fourth leg of the Malayan specimens falls slightly short of the tip of
the scaphocerite, while the fifth leg exceeds the scaphocerite by the entire dactylus to-
gether with 2/3rd of the propodus: again the intermediate nature of the lengths is to
he noted.
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THE MALAYAN PENAEIDAE (CRUSTACEA): PART LI T4

When all of the features are considered, 5. depressa Kubo cannot be retained as a
species distinct from S. melanthe de Man.

The SRF.R.S. specimens were taken by the R.V, Manihing in the Malaces Strait,
six of the seven being caught in the same haul. No specimen has been taken off Singapore
Island.

Solenoeera alticarinata Kubo
Solenocern allfcarinaty Kubp 1949,

There is excellent agreement between the original description and the specimens
which have been examined by the present author; only in the arrangement of the teeth
of the rostral crest is there any discrepancy. Kubo states (op. cit. p. 227) that his holo-
type bears six of the nine rostral teeth on the carapace, but his illustration (op. cit. Fig.
93) shows only cight rostral tecth of which five are carried by the earapace, unless il be
that the prominent start of the post-rostral carina after the cervical groove has been
counted as a toath. The present author considers that this prominence cannot be included
as a rostral tooth: it is variuble in shape, and may or may not appear tooth-like, and
further, its very presence is dependant solely on the peculiar lumellar form of the post-
rostral carina. Of sixteen specimens examined for the feature, the following is an analysis
ol the rostral teeth:—

Teeth | Tooth above | Tecth

on Lhe the orbital on the | T:'-‘“]'jl
cinpace | fargin FOStrIm teel
i =l — — P —r N e
| | . : f .
4 5 E] 4 5 S G
| |

Number of specimens .. e | 08 ! | 3 | 14 | i I 12| 4

In his original deseription, Kubo recorded that this species is quite distinct from all
other species of Solenocera excepting 8. hextii Wood-Mason, Tt mity be noted that one
of the distinctions which Kubo gave between his S, alticarinaia and . hextii Wood-
Mason is not valid. Although the rostrum of §. hexsii Waood-Mason is described by
Aleack (1901) as “ascendant™, the illustration of the feature (Nlustrations of the
Jfoology of the Investigator, Pl 26. Fig. 5) shows the rostrum to be no more ascendant
than that of §. alticarinata Kubo (op. cit. Fig. 93, and the specimens to hand), which is
deseribed by Kubo as “horizontally straight”. The following features however are valid,
and distinguish S. alticarinata Kubo from S, hexti Wood-Mason, two specimens of
which, from the original collection of the “Investigator” and now lying in the Cambridge
University Museum of Zoology, the present author has examined-

l. Although the post-rostral carina of §. hexdii is well defined, it is not lamelli-
form as in 8. alticarinata,

2. There is no “L" shaped groove placed postero-laterally on the caripace as
described and illustrated for 5. hextii Wood-Mason (Alcock op. cit.).

3. The antennular flagella are longer than the carapace in S. alticarinata, not
shorter.

4. The antennular flagelia of S. alticarinata are not unusually broad,

Mis: 26, 1961,
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80 D. N. F. HALL
5. 5. alticarinata has no spine (supra-hepatic) on the cervical groove above and
behind the hepatic spine.

Although the antennular flagella arc longer than the carapace, the relative length
decreases with increase in the carapace length. The range of the ratio carapace length:
antennular flagella length in the S.R.F.RS. specimens is from 1:2-42 in a specimen of
2.00 cm. carapace length to 1:1:13 ina specimen of 3-63 cm. carapace length.

In addition to the features of the species noted by Kubo (op. cit.}, it is seen that the
majority of the specimens possess a small area which appears irregular, and seems o
consist of a number of small pits and carinae, placed dorso-laterally on the second to
fifth abdominal sepments inclusive, particularly on the third and fourth. Only two speci-
mens of those examined, both of which were taken in the extreme north of the Malacea
Strait, fail to show these areas.

Solenocera alticarinate Kubo has not been taken off Singapore Island. All of the
specimens to hand have been taken by the R.V. Manihine, mainly from the South China
Sea, but three specimens were caught in the extreme north of the Malacca Strait.

Solenocera pectinata (Bale)

Philonicus pectinetus Bute 1888,
Solenocera pectinata de Man 1911,
Solenocera pectinuiata Kubo 1949

Two specimens which the present quthor has examined, both females, agree in
every detail with Kubo's description of his specics 5, pectinulata, yet when the [eatures
which distinguish 8. pectinulata- Kubo from 5. pectinata (Bate) (Kubo op. cit. p: 253,
Table 22) are considered, it is found that:

1. The vertical groove bridging the hepatic and the post-orbital spines is distingt,
although shallow. This, Kubo stated, is in keeping with &. pectinata
(Bate) although I am at a loss to find from whence this information was
derived.

2. The post-rostral carina interupls the cervical groove at (+47 and 0-48 of the
carapace respectively for the two specimens to hand. Kubo stated that the
post-rostral carina of §. pectinulata interupts the cervical groove M. .. at
about middle of carapace.”. Kubo's illustration of the feature (op. cit.
Fig. 101) gives 045, Rate’s illustration of 8. pectinata (0p. cit. Pl. 38)
gives (-39,

3. The antennular peduncles are 0-61 and 048 of the length of the carapacc
respectively for the two specimens: Kubo gave 0-55 for §. pectinuaia
Kubo and 067 for §. pectinata (Bate).

These three alleged differences belween the species 1 believe to be intraspecific
and, all things considered, I think that the arguments are insufliciently strong to warrint
the segregation of §. pectinulata Kubo as a species distinct from §. pectinaia (Bate).

The two specimens to hand were taken by the R.V. Manifine from the South
China Sea; none has been taken off Singapore Island.
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THE MALAYAN PENAEIDAE (CRUSTACEA): PART 11 81

Solenocera spinajugo sp. nov, Plate 17, Figs, 1, 2, 3

The carapace and abdomen are glabrous save for an arca of the rostrum lving
dorsal to the adrostral carina which is tomentose. The epigastric and post-orbital spines
are subequal in size, somewhat longer than the antennal and hepatic spines. The supra-
orbital margin is dentiform, but not spiniform. A fifth spine, of about the same size as
the thali: spine, is borne by the carapace on the extreme anterior margin of the
hepatic carina, This carina is sharp, and undercut considerably by the hepatic groove.
The hepatic groove is continued backwards, well defined, until it ceases below the dorsal
indentation where the deep cervical groove cuts the mid-dorsal line of the carapace at
about (-53 of the carapace length. The cervical carina is well defined, but ceases before
the mid-dorsal Tine. A well defined groove runs a somewhat sinuous path from the
hepatic fossa towards the base of the post-orbital spine, and there is present also on the
carapace a straight, shullow, branchio-cardiac groove set in the posterior 1/3rd of the
carapace.

) The rostrum is straight and short, not attaining the mid-line of the cornea. In addi-
Lion to the epigastric spine, it bears six tecth, the posterior two being carried by the
carapace while the next is placed above the post-orbital margin, The post-rostral carina
is discontinued immediately posterior to the cervical groove, but it is present further
backwards, becoming more defined, although still blunt, towards the rear border of the
carapace which it almost attains.

The first two abdominal segments are rounded dorsally. The third segment carries
# low dorsal carina in the posterior 2/3rd, while the fourth, fifth and sixth segments are
sharply carinate, the carina terminating posteriorly in the sixth segment in a slender
spine. In addition to the mid-dorsal spine, the sixth abdominal scgment, which has o
ratio length: depth {measured at the posterior end) of shout 1:4:1, carrics also a spine
set a little anterior to each postero-inferior angle. The posterior margin of the third ab-
dominal segment is notched, and that of the fourth and f[Ah sepments incised in the
mid-dorsal line. The telson of the holotype is broken posterior to a pair of fixed lateral
spines. A sternal prominence is carried by all of the abdaminal segments, the promi-
nence being spiniform in the frst to fourth segments inclusive,

The cornea is brown in colour and is fairly large, in its longer diameter being about
(429 the length of the carapace. The basal segment of the short eye-stalk bears dorsally
an anteriorly directed scale. The prosartema reaches midway between the distal end of
the eye-stalk and the anterior margin of the cornea. The stylocerite reaches about half
way along the cornea. The basal segment of the antennular peduncle bears a spine at
the outer distal angle: The antennular flagella are subequal in length, about 19 times the
length of the carapace. The upper Magellum is reduced to an asymmetrical point in the
distal six articles: the lower Aagellum, which is much more hiruste than the upper, 15
reduced to a point also in the distal six articles, The basicerite bears a sharp spine on
the outer distal margin. The lamina of the scaphocerite exceeds the lateral spine, and
both surpass the distal end of the antennular peduncle.

The third maxilliped surpasses the scaphocerite by the dactylus and half of the
propodus. The first leg, which has o long basial and o long ischial spine, surpasses the
carpocerite by the fingers: the sccond leg, which has e basial spine, surpasses the
scaphocerite by the entire chela: the third leg is missing: the fourth leg surpasses the
scaphocerite by the dactylus and 1/3rd of the propodus, while the fifth leg, which is
much more slender than any other leg, surpasses the scaphocerite by a small portion of
the carpus together with the entire propodus and dactylus, A slender exopodite. is
carried by each leg.

Mus. 26, 1961
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The coxae of the fourth legs articulate towards the mid-line with pair of setose
sternal protuberances. Between the fifth legs is o plate, partially subdivided in the mid-
line, ::_uch lateral half of which bears a rounded setose prominence, On the sternum, in
the mid-line between the fourth and fifth legs, is a small setose papilla, T

The absence of a pterygostomian spine, and the presence of spine at the extreme
antenior margin of the hepatic groove appear to distinguish the present species from all
other species of Solenvcera save S. favoni de Man, The present species may be distin-
guished from S. faxoni by the following features:—

The rostrum is not sharply pointed as is that of de Man's species,
There is a post-rostral crest posterior to the cervical LIOOVE,

The cervical groove is continuous from side to side of the carapace,
The supra-orbital margin is dentiform.

The third abdominal segment has a low dorsal carina,

The cyes are fairly large and brown, not small and black.

. The antennular flagella are much longer than the carapace plus rostrum.
and, according to Kubo (1949 pp. 241-245): :
8. The third abdominal segment is not swollen.

9. There is no basial spine on the second legs.

e LY B ST R

This description is based on the only specimen available, a female of 1-7 cm. cara-
pace length which is recorded as the holotype and will be deposited in the British
Museum. It was taken by the R.V. Manihine from the north of the Malacea Strait (120
miles NW of Penang, 41 fm.),

Subfamily Penaeinae Burkenroad (emend)
Genus: Penacus Fabricius (emend)

Penaens semisuleatus de Haan ,@x t.{f:ath
FPericis semismleatuy de Haan 1841, .&‘;}f‘ ;f\\}p
Pempens ashiaka Kishinouye 1900, o, ‘ i
Penaens monadon Alcock 1906, A
Penaeny monodon Kubo 1949, 43"\ B
Penaenr semisulcarny Holthuis 1949, P ‘3" e ©
Pengens semisulcatiy Kubo 1955, o ,_-.“‘:'*-

Penagens monodon Hall 1956. .-t’:"‘\
-

and: Penacus

Pengens
Penaeus
FPenagns
Penaens
Penaeus
Penaeus

monedon Fabricius

menodon Fabricius 1798,
carinatus Dann 1852,
tahitensiz Heller 1863,
monodon Kishinouye 1900,
semislcars Alcock 1906,
bubulus Kubo 1949,

Penaeis monodon Holthuis 1949,
Fenaeux monodon Kubo 1955,
Penaens bubulus Hall 1956,

wotT Penaeus carinafuy Otlo 1821,

In the light of Holthuis's revision of the specific name “moncdon™ as applied to
species of the genus Penaeus (op. cit.), it is necessary to correct the nomenclature of

these two species given earlier by the present author (op. cit.).
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Genus Heteropenacus de Man

Heteropenaeus longimanus de Man. Plate 17, Fig. 5. Plate 18, Fig. 6
Heteropengens fongimanns de Man 1890,
Heterapenaens lonpimanny Mobili 1903c,
Heterapenacas Tongiomars de Mon 1924,

In formalin preservative, the specimen described below is somewhat reddish in
colour with blue murkings. The body generally is smooth, but on the surfice are arrange-
ments of grooves and carinae, the carinae being adorned with rows of stiff setae which
overlie the grooves. On the carapace the anterior hepatic groove and carina are very
clearly defined, and curve downwards stecply below and immediately anterior to the
hepatic spine. Posterior to the hepatic spine the hiepatic groove is less clearly marked
although still readily visible: it curves dorsally below the epigastric spine and may be
traced for about half of the distance between the hepatic spine and the mid-dorsal line,
after which it becomes confused with other setae-beset grooves placed dorso-laterally on
the carapace. The deep cervical groove ascends steeply from the hepatic fossa, continu-
ing dorsally to a position about 1 of the distance towards the mid-dorsal line where it
turns posteriorly until it too is lost amid the setae-beset grooves placed dorso-laterslly
on the carapace. The deep antennal groove is overlain by setac posteriorly, these setac
arising from the gastro-orbital carina, which carina extends about 1/3rd of the distance
from the hepatic spinc towards the anterior margin of the carapice: anteriorly the
antennal grogve is broader and less deep, A clearly defined branchio-cardiac groove runs
postero-darsally from beneath the pesterior portion of the hepatic groove until it becomes
confused within a heavily grooved area lying postero-dorsally on the carapace. A post-
ocular groove runs from a little behind the orbital margin until it joins the cervical

groove at the place where the latter turns posteriorly. In addition to the main grooves,
there are further grooves on the carupace:—

l. On the branchial region: the grooves of this system are relatively short in
length, each running o curved course penerally dorso-ventrally.

2. Postero-dorsally across the curapace from side to side: each groove proceeds
in a wavy line.

3. Set between the cervical and the branchio-cardine grooves and almost blend-
ing with the grooves of the system enumerated at 2 above: these grooves
are similar in form to the postero-dorsal grooves, but they do not cross
the mid-dorsal line of the carapace.

4. A system of short, semicircular grooves lining the margins of the post-ocular
ErOove.

3. Other small, scattered grooves confined mainly to the antero-dorsal area of
the carapace.

The setae which overlie all of these grooves are attached to the posterior margin
uf the grooves, except for the horizontally directed post-ocular groove which has setae
aleng both margins, a condition which is to be related to reducing the resistance to
witer-flow during the vigorous rearward motion of the escape reaction.

The positions of the setae-beset grooves of the abdominal segments are illustrated in
Plate 18, Fig. 6. The direction in which the setae lie show a fine gradation from ante-
riorly directed on segment one, through generally ventrally directed on seement three,

Mus. 26, 1961.
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84 D. N. F. HALL

to posteriorly directed on segment six. This change of direction in which the setae are
laid, again related to water-flow during the escape reaction, is of course shown by all
of the Penaeidae which bear setae, but it would be diflicult to find a more perfect illus-
tration than the present species.

The hepatic spine is the largest borne by the carapace. This spine is sct towards
the anterior margin of the carapace, lying, in distance measured along the carapace, mid-
way between the epigastric spine and the antennal spine. The latter two spines arc sub-
equal in size although the antennal is the more sharply pointed. The epigastric spine is
set posteriorly 04 of the length of the carapace. The antennal carina is bluntly defined,
and glabrous. The supra-orbital margin has no spine and is not dentiform. The rostrum
of the only specimen available is broken at the level of the tip of the antennular peduncle,
but it is evidently strongly upcurved. It bears large teeth on both the dorsal and the
ventral margins, one tooth in addition to the epigastric spinc being borne by the cara-
pace. The glabrous post-rostral carina is bluntly defined, decreasing rapidly in height
after the epipastric spine, and ceasing entirely at about 6/7th of the carapace.

The first four abdominal segments are rounded dorsally, although posteriorly an
the fourth segment there is some indication of a more angular mid-dorsal line. The
fifth segment is bluntly carinate in the posterior 2/3rd while the sixth segment carries a
high, blunt carina which terminates posteriorly in a strong tooth. The posterior border
of the fourth and fifth segments is emarginate in the mid-dorsal line, more deeply so in
the fifth than in the fourth segment. The sixth abdominal segment, which has a ratio

‘length: depth (measured at the posterior end) of about 1-6:1, bears 4 spine, subequal

in size to the dorsal spine, at each postero-inferior angle. The telson is a little longer
than the sixth abdominal segment, but it is well surpassed by the uropod elements. The
margins of the telson are armed with four pairs of movable spines set at about 0-16, 022,
028, and 047 from the tip.

The large cornea, in its longer diameter 0-28 the length of the carapace, is carried
on a long eye-stalk. The upper surface of the basal segment of the eye-stalk bears a
long, sharp spine, directed anteriorly, while a large, broad-based tooth, dirccted dorsally,
is borne at the outer margin of the sccond segment. The slender prosartema attains
mid-way between the end of the eye-stalk and the distal border of the cornea.

The first segment of the antennular peduncle bears a shorl spine at its outer distal
angle. The antennular flagella are short, being about equal in length to the distal two
segments of the peduncle taken together. The basicerite bears a prominent spinc on its
ventro-distal margin. The scaphocerite, the lateral spine of which falls short of the tip
of the lamina, exceeds considerably the tip of the antennular peduncle.

The third maxilliped bears long setae on the inner margins; it, and the third leg,
just surpass the apex of the antennular peduncle. The first leg reaches to about half way
along the first segment of the antennular peduncle: the second leg exceeds the carpo-
cerite by the entire chela: the fourth leg almost attains the distal margin of the carpo-
cerite, while the fifth leg attains the proximal margin of the carpocerite. Well developed
spines are borne by the basis and the ischium of the first leg, and by the basis of the
second leg. The carpus and the propodus of the fourth and fifth legs are seen to bear
spines on their rear margin, the positions of which spines are indicated in Plate 18,
Fig. 6. All of the pereiopods bear an exopodite, the size of the structure decreasing pos-
teriorly. A mastigobranch is carried by -the second and third maxillipeds and by the
first three perciopods.
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The anterior plate of the thelycum, in ventral view, gives the appearance of a *V"
with the opening directed posteriorly: the paired lateral plates are in the form of a horse-
shoe with the opening directed anteriorly. There is thus formed in the centre line a deep
excavation, the deepest part being at the anterior end. A smooth posterior ridge, concave
in its anterior margin, is present. This thelycum is in entire agreement with that figured
by de Man 1924 Fig. 10,

This description is bused on o single specimen, a female of 2.0 cm. carapace length:
there is very close agreement with the original description. This specimen was taken by
hand from a coral reef at Pulau Sudong, an island off the South coast of Singapore
Island. It is noted that de Man (1924 recorded the species as rare,

Genus Metapenacus Wood-Mason and Alcock

Metapenaeus mastersii (Haswell)
Penacus monoceros H. Milne-Edwards 1837,
Peaaens mastersis Hoswell 1879, 1882,
Penaens affiniy Kishinouye 1900,
Parapengens affinis Rathbun 1902,
Penaeopsis affinis de Man 1911,
Penaeopsiz affinis Kemp 1915, 1915 ( Purt).
Metapenaens affiniy Kubo 1949,
Metapenasus burkenrogdi Kubo 1954, 1955,
Metapenaens mastersii Racek 19553, 1955b,
Metapengeus affiais Hall 1956,

NOT Penaens affinis H, Milne-Edwards 1837,

Metapenaens affinis Alcock 1906,

Many authors for many years have considered “Penaeus affinis” 1o be one of the
most “settled” species, taxonomically, of the Penaeidae, but the identification of Penaeus
( Penaeopsis, Merapenacius) affinis wuctorum (e.g. de Man 19113 with H, Milne-Edwards’
Penaeus affinis is false: equally false is the identification by Kubo (1954) of Alcock’s
Metapenaeus affinis (Alcock op. cit.) with Penaeus affinis H, Milne-Edwards (op. cit.).
A full explanation of this statement is given here under the heading of “Parapeneopsis
affinis (H. Milne-Edwards)".

The species which authors (e.g. de Man 1911) have considered to be FPenaeus
affinis was described by H. Milne-Edwards in his Histoirc Naturelle des Crustacés under
the name of Penaeus monvceros, The Milne-Edwardian type specimen of Penaeins
monacerss is still lying in the Muséum National d'Histoire Nuturelle, Paris, and las
been examined by the present author (May 1957). It is a female of 195 cm. carapace
length, and although somewhat damaged, it may be identificd readily, but as there are
extant no Fabrication type specimens (Holthuis 1949) it is not possible to determine
whether or not Milne-Edwards’ Penacus monoceros is Penaenus monoceres Fabricius
1739,

There is a mass of literature devoted to a well known and economically very im-
portant species of penaeid prawn which has long been identified with Penaeus monoceros
IFabr., but which is certainly not the Milne-Edwardian species of that name, The species
Penaeus affinis auctorum (= Penaeus monoceros H, Milne-Edwards) is also an eco-
nomically important species on which ecological and biclogical studies have been con-
ducted. These two species have been confused frequently in the past, and were it
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supposed that Milne-Edwards wis correct in his identification of Penaens Manaceros,
further undesirable complications inevilably must result. To insist on Milne-Edwardian
infallibility in this respect would be to render « great disservice to the students of the
Penaeidae. Tt is proposed to consider therefore that the specific name “monaceros”
used by Milne-Edwards, 1837, was invalid, being preoccupied by the Fabrician species
Penaeus monoceros Tor which species it is proposed to choose neotypes.

Haswell's Australian specics Penaens mastersii has been re-established recently hy
Dr. A, A, Racek {1955a) alter a re-cxamination of a cotype. Although the photographs
tlustrating Racek’s paper are good, they da not compare favourably with critical line
drawings. However, the description and illustrations are sufficient to establish that Mera-
penaens mastersii (Haswell) is the Penacus affinis auctorum. Obviously it is a species
with a very wide distribution in the Indo-West Pacilic.

Metapenaeus spinulatus Kubo. Plute 17, Fig. 4

Metapenaeus spinulatns Kubo 1949,
Metapenaens spivalais Hall 1956,

The male of this species, which had not bheen recognised previously, has now been
taken in the commercial prawn cateh of a prawn pond at Jurong.

The petasma is similar to that of Metapenaeus brevicornis (H. Milne Edwards),
and even more closely related to M. foyneri (Miers) and M. fenuipes Kubo, Of these
four species which have a similar petasma, M. brevicornis (H. Milne Edwards) may he
distinguished by having the disto-lateral projections of the petasma dirccted outwards at
an angle of about 45¢ to the mid-line of the petasma (Alcock 1906. Pl 4. Fig. 10a.):
the three species, M. joyneri (Miers), M. tenuipes Kubo and M. spimdatus Kubo have
the disto-lateral projections diverging only slightly from the mid-line (Kubo op. cit.
Fig. 31C, D, G, H. and the present Plate 18. Fig. 4). The main apparent distinction
between the petasma of the three remaining species lies in the length of these disto-
lateral projections. Kubo states in his key (op. cit. p. 108) that the disto-lateral projec-
tions of M. tenuipes Kubo are | /35th as long, and of M. joyneri ( Miers) 1/4th as long
as the rest of the petasma, yet the illustrations of this feature show the projections of
M. tenuipes Kubo to be the longer. However, in neither case da the disto-lateral projec-
tions attain the tip of the curved median projections, while in the specimens of M. Spir-
latus Kubo to hand, they almost attain, or even surpass slightly the tips of the median
projections.

The males of Metapenaeus spinulatus Kubo follow closely the morphological cha-
racteristics detailed for the female in the original description. It may be noted, since the
features serve to distinguish between this species and the two species, M. joyneri
(Miers) and M. fenuipes Kubo, that the bady is quite without sctose depressed argas,
the rostral crest is markedly elevated, and the ischium of the second leg carries a small
spine,

Metapenacus mutatus (Lanchester)

Fenaeus mutatus Lanchester 1901,
Metapenacnus affinis Alcock 19035, 1906,
Pengeopsis affinis Kemp 1215, 1918 (part}.
-Metapenaens affiniy Kuho 1954,
Metapenaens necopinans Hall 1956,
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During the preparation of The Malayan Penacidae, Part 1, the present author rea-
lised that the species deseribed by Aleock (1906) under the name of Metapeneus affinis
differed from Metapenuens affinis auctorum as described, for example, by Kishinouye
(1900) and de Man (1911). As the identity of Alcock's species with Lanchester's
Pendens nudatuy was not then appreciated, the species was re-described under the e
ol Metapenacus necopinans. Opportunity is taken to correct the nomencluture,

The type specimens of Metapenaens nutatus (Lanchester) are o male and u female
of 28 cm. and 22 cm. carapace length respectively, They are lying in the Cambridge
University Museum of Zoology and have been examined by the present author (May
1957). The male lacks all of the perciopods of the left-hand-side, and three of those
from the right-hand-side. The remaining pereiopods, the third and the fourth on the
right-hand-side, are damaged distally, The antennular fagella are missing, und the ros-
trum is cracked immediately posterior to the distal tooth, but the petasma is entire and
the rest of the specimen too is in good condition. The female possesses completely the
first three pairs of perciopods: the fourth and fifth perciopods of the right-hand-side are
damaged slightly, while those of the left-hand-side appear to have been dissected oll.
Both the antennular and the antennal flagetla are absent, and the rostrum is cracked
at + of its length from the tip. Otherwise the specimen is quite sound.

Comparing the two type specimens with the description of the species given by the
present author (1956) under the name of Metapenacus necopinans the following dilfer-
ences are noted:

1. The basicerite of the type specimens has no tooth on the outer distal margin.

2. In the female, the ischium of the first pereiopod of the left-hand-side bears a
distinct although minute spine, while an even smaller spine was found in
the corresponding position of the right-hand-side. The male itself could not
be checked for this feature, and none of the debris in the bottle could he
identified as a first leg of the male, '

3. The rostrum of the female is almost perfectly straight, although that of the
male is somewhat sigmoid as described {op. cit.).

4. The petasma of the male is a more robust structure than that illustrated by
the present author (op. cit. PL. 12, Fig. 16.) and the disto-median protu-
berances are directed more laterally, but not to the extent featured by
Lanchester (op. cit, P1. 34, Figs. 6h, 6¢.).

In all other features which could be checked, perfeet agreement was found. The
first three discrepant features listed above appear fo be intra-specific, while the fourth,
the condition of the petasma, is to be ascribed entirely to a dilference in size; the type
tiale is considerably larger than any other male of the species examined by the present
author. The synonymy of Metapenaeis rigcopinany Hall with M. mutatus { Lanchester)
cannot be doubted.

Genus Afypopenens Alcock

\Iypapenens stenodactylus (Stimpson). Plate 18, Fig. 7
Penaeus stenodaciylug Stimpson 1860,
Venaens compressipes Henderson 1392,
Atvpopenens compressipes Aleock 1906,
Arypapenness compressipes de Man 1911,
Purapenaeopsis brevirosirly Kubo 1936,
Atvpopenaeus compressipes Kubo 1949,
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The only distinctions between Atypopencuy stenodacryluy (Stimpson) and Anypo-
peneus compressipes (Henderson) given by de Man—who, in fact noted that these
species are *, . perhaps identical . . ."” and Kubo (1949) are:—

l. The posterior quarter of the carapace of A. stenodactyius is noted by Stimp-
son (op. cit.) as not carinate, while the specimens studied by de Man,
Kubo and Henderson have a post-rostral carina extending almost to the
posterior margin of the carapace.

2. Stimpson noted that the carapace of A. __-rmra:!ncfy{us is fincly granulate dor-
sally, which granulation appears to be absent from de Man’s, Kubo's and
Henderson's specimens.

3. The third maxillipeds of 4. stenodactylus surpass the antennal scale.

The present author has available for examination only a single specimen, a female
of 1-2 cm. carapace length. Considering the dorsal carination of the carapace and the
abdomen, the single Singapore specimen shows the post-rostral carina defined clearly
for 5/6th the length of the carapace, after which the carina becomes ill-defined quickly,
and ceases entircly at 11/12th of the carapace. The second to sixth abdominal segments
bear 5 dorsal carina; that of the second segment is short, occupying the centre 1/3rd of
the mid-line, but it is distinct, while the carina of the third segment is defined clearly
throughout the posterior 2/3rd of the mid-line. Stimpson, Henderson and Alcock (it is
to be observed that the illustration by Alcock (op. cit. PL 9. Tig. 29) shows u broken
rostrum ) noted that the abdomen is carinate dorsally only on segments four, five and six,
although the latter two authors remarked on the presence also of a faint carina on the
third segment, while de Man (op. cit.) and Kubo (1949) both described u condition
similar to that observed by the present author. Kubo (1949 p. 368) noted that the
carination of the abdomen may vary with age, It scems not improbable that this varia-
tion may be found also to some extent in the post-rostral carina: such a variation in the
entire dorsal carination could account for the varying descriptions which have been given.

Henderson, Alcock and Kubo, other than noted in the first paragraph above, made
no comment on the nature of the surface of the carupace. The Singapore specimen agrees
with the description given by de Man (op. cit.) in the pubescence of the branchial re-
gions, while almost the whole of the carapace gives the appearance of being minutely
granulate.

The fact that the third maxilliped does not surpass the tip of the antennal scale in
A. compressipes { Henderson) cannot be regarded as a distinction between that species
and A. stenodactylus (Stimpson). Alcock, de Man and Kubo (194Y9—by inference,
although a misquotation may be noted) and the present author all examined specimens
in which the third maxilliped did not attain the tip of the scaphocerite, yct the original
descriptions of both of the above named species (Stimpson op. cit. Henderson op. cit.
Pl. 40. Fig. 21} indicate the alternative.

In other respects the descriptions given by the later authors agree well with the
original description by Stimpson, and I can regard A. compressipes (Henderson) only
as a synonvm of A. stenodacrylus (Stimpson ),

The single S.R.F.R.S. record is;
B 78. Off Tanjong Stapa, 17 fm, Mud.
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Genus Parapeneopsis Wood-Mason (emend)
Parapencopsis tenella (Bate)

Penagens tenclius Bate [RER,

Penaeur tencllns Kishinouye 1900,
Purapenacopsis tenella de Man 1911,
Parapenaeapsis tenellur Kubo 1949,
Paropenaeopsis tenelluy Lin 1955,

The Singapore specimens of this species, which to date have all been female, agree
well with the description given by Kubo (op. cit.) and other authors, there being only
slight differences in the lengths of the last three perciopods, while a small post-ocular
groove is noted which Kubo states is not present in his material.

SR.F.R.S. records for this species are:
B 45. Outer Shoal, 6 fm. Mud/stone.
B 66. South of Singapore, 24 m. Stonc/shell.
B 74. South of Singapore, 50 fm. Clean hottom,
B 78 OIf Tanjong Stapa, 17 Im. Mud.
B 79. Off Tanjong Stapa, 23 fm. Clean bottom.

Parapencopsis maxillipedo Alcock
Parapeneopsis maxillipedo Alcock 1905, 1906,

Parapenacopsiy cornnta de Man 1911,
Parapenaeopsis maxzillipede Kuba 1949,

The condition of the Singapore specimens agrees closely with the original descrip-
tion and illustrations given by Alcock (1905, 1906).

In some respects the Singapore specimens might be considered to be intermediate
between P. maxillipede Alcock and P. cornuta (Kishinouye). Although it is possible
that geographic segregation may have enabled P. maxillipedo Alcock to achieve the
stalus of a species, | suspect that Alcock’s species, although superficially distinet, is but
a geographic varicty of P. cornuta (Kishinouye). The Singapore specimens differ from
P, maxillipedo Alcock in the dorsal carination of the carapace. The epigastric spine is
not nearly so well pronounced in the Singapore specimens, and the post-rostral carina
15 sharp and prominent only immediately posterior to that spine; further back, the post-
rostral carina is faintly grooved for a short distance (de Man 1911), the position of
this indentation being about half-way between the epigastric spine and the rear border
of the carapace. Posterior to the faint groove, the post-rostral carina continues, bluntly
rounded, to the posterior margin of the carapace,

Of the basial spines borne by the legs Alcock (1906 p. 41) remarked “The basal
spines of the chelipeds are big, and in the female there is one on the 3rd chelipeds as
well as on the st and 2nd”, which presumably indicates that the spine on the basis of
the third leg is subegual to the other spines. The third leg of the female of P. cornute
{ Kishinouye) has no basial spine (Kubo op. cit.). The third leg of both the females and
the males of adult Singapore specimens posses quite clearly a basial spine, but the spine
15 small.

Mus, 26, 1961.
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The basicerite of the Singapore specimens bears a prominent spine, which spine is
ilustrated by Alcock (1906 PL. 8. Fig. 24) whereas P. cornuta ({Kishinouye) has no
such spine (Kubo op. cit.).

The petasma seems to be identical in the two species P. maxillipedo Alcock and
P’ cornuta (Kishinouye), and the thelyeum neurly so. The specimens exsunined by the
present author agree with both descriptions, there being only @ slight difference in the
form of the post-thelyeal ridge (see also de Man 19119,

Should it be demonstrated that P. maxillipedo Alcock is but s variety of P. cornuta
{Kishinouiye) then the laiter name must of necessity take precedence, but until such
time the former name is to be preferred for the Singapore specimens.

Parapencopsis maxillipedo Alcock may form a high percentage of Singapore Sung-
dong net catches.
S.R.F.R.S. records for the species are:
B 69. Siglap beach, Muddy sand subsicatum.
——  Changi Beach. Muddy sand substratum.

Parapencopsis cultrirostris Alcock

Parapengopsis senlprilis var, eoltrivostris Alcock 1906,
Paraperagopsis cnltvivostric Kobo 1949,

A single specimen only, a male of 155 cm. carapace length, has been taken by the
S.R.F.R.5. It shows no discrepancies with the accounts given by Alcock (op. cit.) and
Kubo {op. cit. ), but with reference to the Iatter work, it should be noted that the illustei-
tion of this specics is on page 388 (Fig. 140) under the name of P. hardwickii.

The 5.R.F.R.S. record is:
B 77. O Tanjong Stapa, 67 fm, Mud.

Parapeneopsis hungerfordi Alcock
Purapeneopsis hungerfordi Alcock 1905,
Parapenacopsiy humgerjordi Burkenroad 1934b,

Paraperiieapsts hungerfordi Kubo 1949,

The adult females are found 1o be considerably larger than the adult males as
indicated below:

l CARAPACE LENGTH

Speciinens - — =L -

Range (em.) Mean length (om.)
|
;
19 males .. o i i 1231 - 1§D 1.54
A8 fematles .. o P i 1.42 - 298 1.81
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Further sexual dimorphism is found in respect of the relative lengths of the carapace
and the sixth abdominal sepment. Kubo (op. cit. p. 382) noted that the sixth segment is
.+ . about half the length of carapace, . . " but this is seen to be correct only for the
smallest of the specimens examined by the present author. When the length of the sixth
abdominal segment is plotted against the carapace fength (Text Fig. 1) it is seen that
the points for the males und the females fall into two readily distinguishable groups, the
females having the relatively shorter sixth segment. The points for the males and for the
smaller females conform approximately Lo the straight: lines:
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(C) CARAPACE LENGTH (M) ———

Fige 1. Parapencaopsis ungerfordi Alcock. Relative growth rate of the sisth abdominal segment in the
lwo Sexcs.,

Male L = —025 L 0660
Female L — 018 4+ 035C
where L = length of the sixth segment.

C = carapace length.

Text Figure 1 indicates a possible decrease in the rclative growth rate of the sixth
abdominal segment in the larger females,

The rostrum of P. hungerfordi is subject to considerable variation. In no case was
the rostrum found to be straight. In all of the males and in the smaller females it is
shightly decurved posteriorly and upcurved anteriorly, while in the larpest females it s
markedly sigmﬂia. In 38 cases the rostral teeth were found to be distributed along the
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length of the rostrum, but in a further 29 cases the teeth were so arranged as to leave a
marked edentate anterior portion, varying in length from 1/4 to 1/3rd the length of the
rostrum. The relative frequencies of the rostral forms are indicated below:

Rostral teeth {excluding
the epigastric spine)
Specimens e e
5 [ 7 i Tolal
Edentate anterior tip - s i 7 2 e 9
Male
Uniformly dentate = - s 1 g .. 10
Edentate anterior {ip K7 ot I g 11 s 0
Female
Uniformly dentate & " T | 20 I 28
Total .. 1 17 48 1 67

The first abdominal segment of some of the specimens to hand shows a [aint double
dorsal carina set in the anterior half of the segment, the second segment being rounded
dorsally. The cervical groove is ill-defined and the branchio-cardiac groove barely
recognisable. The outer distal margin of the basicerite and the dorsal surface of the basal
segment of the eye-stalk both bear a well defined spine directed anteriorly.

All of the material examined by the present author is in the collection of the
Raffles Museum, having been taken from the Singapore Fish Market during February
1934 and January 1935. No specimen has been taken by the S.R.F.R.5.

It may be noted that Kubo (op. cit.) illustrated P. hungerfordi Alcock on page 381
(Fig. 137) under the name of P. cultrirostris.

Parapeneopsis gracillima Nobili, Plate 18, Fig. 8
Purapeneopsis gracillimus Nobill 1903a.
FParapenaeopsis dofleini Balss 1913,

Parapenacopsiz gracillima Kubo 1949,

The Singapore specimens conform to the description given by Kubo (op. cit.). It
may be noted that the scaphocerite barely attains the tip of the antennular peduncle in
three males examined by the present author, and surpasses the tip only slightly in five
females. The only other two specimens available, both females, are damaged in this
feature. Six females possess the spine on the basicerite noted by Kubo, but the remain-
ing female and the three males are devoid of this spine.

Concerning the differences noted by Kubo to exist between the specimens he
examined and the description given by Balss (op. cit.), the Singapore specimens agree
with Kubo in the longitudinal suture of the carapace reaching to 1 of the carapace and
in the first pereiopod surpassing the distal end of the basicenite by half of the dactylus.
The length of the fifth leg in the only two undamaged Singapore specimens is inter-
mediate between those of Balss and those of Kubo, surpassing the antennular peduncle by
the dactylus and # of the propodus.
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The specimens to hand show the rostrum to he markedly sexually dimorphic; the
male specimens having a very abbreviated rostrum, very different from the long, sigmoid,
styliform tipped structure of the female. The overall size of the specimens appears o
indicate sexunl dimorphism too, the three adult males having a mean carapace length of
[-81 em. while the seven females, which have g range of earapace length 202 10 2-53
em., have the mean at 2.38 i,

The ten specimens examined by the present author are all in the collection of the
Raffies Museum, none having been taken by the SR.FR.S.

Parapencopsis hardwickii (M icrs)
Peraeis hardwickii Micrs 1878,
Fenacus seulptilis Henderson 1R93 (Part).
Parapenvapsiy serlptilis var, hardwickii Alcock 1906,
Parapenacopis furduichi Burkenroad 19344,
Parapenacopsi hardvwickii Kuba 1949

Apart from the unimportant points noted below, there is excellent agreement be-
tween the condition of the Singapore specimens of this species and the description given
by Kubo (op. cit).

The third leg surpasses slightly the carpocerite. Kubo stated (op. cit. p. 386)
“Third (leg) surmounts scaphocerite by o third of chela; ... but his illustration of the
species, which it should be noted OCCUrs on page 383 (Fig, 138) under the name of
hungerford;, indicates that he meant carpocerile, not scaphocerite. The fifth leg exceeds
only slightly the carpocerite, not by the chelu as stated by Kubo. The dorso-lateral
spinules of the telson are not uniformly minute: the most posterior pair of these spinules
is found to he considerably larger than those anterior to it,

The Singapore records for (his species are:
B 28. Shoal west of Raflles Light, 5-6 fm. Shell /mud/sand.
B 64. South of Bedok, 22 fm. Clean bottom,
B 65. South of Bedok, 24 fm. Clean bottom.
66.  South of Singapore, 24 fm. Stone/shell.
69. Siglap beach. Mud/sand.
73. South of Singapore, 3%-42 fm. Clean bottom,
74. South of Singapore, 50 fm. Clean bottom,
5. South of Singapore, 35 (m. Clean bottom,
77.  OI Tanjong Stapa, 6-7 fm. Mud.
78.  Off Tanjong Stapa, 17 [m, Mud,
79.  Off Tanjong Stapa, 23 fm. Clean bottom.

EoEoomed e

Parapencopsis affinis (H. Milne-Edwards)

Penaens affiniy H, Milne-Edwards 1837,
Penaeus sewlpriffs Heller 1868,

L Penacus senlpifis Henderson 1893 (Purt).
Parapenaeopsis sculprilis Mobili 1903a, h,
Parapencopsiy sewlptilis Alcock 19410,
Parapeneapsic veulptiliy Burkencoad 1934h.
FParapenacopsis sealptilis Kubo (949
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The type specimen of H. Milne-Edwards” Pengens affinis is a female of 32 cm.
carapace length. It is lying in the Muséum National d'Histoire Naturelle, Paris, and has
been examined by the present authar {May 1957). The abdomen and the cephalo-
thorax are separated, but attached to one another by a piece of Uiread, The rostrun,
which has eight teeth in addition to the epipastric spine, is entire, although cracked at its
base between the lirst two proximal teetle " The antenoular aod aotenmid Dagella are miss-
ing, as is also the tip of the telson. Notwithstanding the damage, it may be identificd
readily as Parapencopsic senlpiiliy auctorum ¢.p. Heller 1868 and Alcock 1906, and
indeed it wag so identiflied in October 1936 by Professor Th. Monod, u note to the effect
in his hand being enclosed with the specimen. The appreciation that this, and not Meta-
penaens maxtersii (Haswell) (- Penaeus ( Penaeopsis, Metapenacus) affinis auctorum ),
is the species of which Milne-Edwards wrote “Cetie espéee ne différe que fort peu du
P. indien, dont elle se distingue cependant facilement par Uabsence de dents sur le bord
inféricur de rostre, . . ." enables the comment to be appreciated.

The five female specimens examined by Kubo (op. cit.) were obtained from Singa-
pore, and with his description the twenty Singapore specimens examined by the present
author, all of which are in the collection of the Rallles Museum, none having been taken
by the 5.R.F.R.5., aprec in every respect,

In smaller females, including the type specimen, the anterior median phie ol the
thelyeum is not semicircular in outling, but takes the lorm of 2 triangle with concave
sides, which feature is well illustrated by Alcock (op. cit. PL 7. Fig. 22d): in larger
females the thelycum has the appearance illustrated by Kubo (op. cit.).

The adolt females are found to be considerahly larger than the adult males s
indicated below:

CARAPACE LENGTH

Specimens | - —————

Range {en) : Mean length (cm,)
- | | e E—
T males it s o o 230 - 2,63 ! 245
|
I3 females .. s v = 260 - 4,27 361

Sexual dimorphism is marked also in the form of the rostrum, that of the male not
possessing a recurved anterior portion. With regard to the rostral teeth, the nineteen
undamaged Singapore specimens examined were distributed as follows:—

| Rostral teeth fexcluding the epigastiee sping)

Sex | = : — e
i 0 7 | g | Total

— | | = _I —
Male | | 3 [
Female . y A . | 5 8 - 13
Total Lo | I i g 19
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Parapeneopsis venusta de Man, Plate 18, Figs, 9, 10
Parapencopsiv venusta de Man 15907,
Parapenacopsts venusta de Man 1911,

The body is uniformly smooth save for a small tomentose area around the epigastric
spine and a second around the hepatic fossa, The carapace has o well developed antennal
spine, an epigastric spine positioned ahove the hepatic spine with which it is subequal in
size, and a small supra-orbitial spine. The only well defined carina borne by the carapace
is the anterior hepatic. which earina is adored by 2 raw of short setae which overlie
the well marked hepatic groove, The Post-rosteal carina is confined to the buttress of
the epigastric spine, the carapace being rounded dorsally posterior to this. Il-defined
cervical, antennal and posterior hepatic grooves are present and in addition there js 3
small post-ocular sroove. The horizontal suture of the carg pace ceases ubove the hepatic
spine: a transverse suture is found at the level of the third perciopod,

The rastrum is short ang striight, directed stightly upwards, und does not attain the
distal margin of the first segment of the antennular peduncle. |t bears, in addition to the
cpigastric spine, eight teeth which are distributed along s length, the proximal tooth
Iying on the carapace,

The abdomen is carinate only on segments four, five and six, the carina terminating
nosteriorly in a spine. The sixth segment, which has o ratio length: depth (measured at
the posterior end) of about |-6- L, bears a small spine also at ench postero-inferior angle.
The telson, which g almost the spme length as the sixth abdominal seement, is armed
units lateral margins with four pairs of small movable spines,

In its longer diameter the cornea is 1/4 the length of the carapace. The basal sepment
of the eye-stalk May or may not possess a prominent spine on its upper distal marain,
The prosartema is small, pot attaining the distal end of the eye-stalk: the stylocerite is
also small attaining only about 1/4 (g 1/3rd the length of the longer: diameter of the
cornca. The first seoment of the antennular peduncle bears g spine at its outer distal
angle. The antennular flagella are subequal in length, somewhat longer than their pedun-
cle, but shorter than the carapace, The basicerite bears a distinet Spine on its outer distal
margin. The scaphocerite, botly the laming and the lateral spine, attains the apex of the
antennular peduncle,

The third max illiped is robust and stlose; it extends to or a little Turther than about
hitlF-way along the second segment of the antennular pedunele, The tirst leg just sur-
iisses the basicerite: the second and fourth legs reach 1o about half-way along the dia-
meter of the cornea; the third leg reachies to about half-wity along the sccond scgment
of the antennular peduncle, while the fifth leg reaches about half-way along the sca-
phocerite. The only spine borne by the legs is on the basis of the first leg: this spine is
slender. All of the legs cirry an exopodite, but a mastigobranch is borne by the first and
second maxzillipads only,

The anterior median plate of the thelyeum sives the appearance ol a “spade” from
it opack of cards, The paired posterior plates are pointed antero-laterally and have o
concave anterior margin, The petasma is similar to that of /. renella {Bate) bearing
distally on each side a laterally directed horn, but in the present species the petasma
generally is a more slender structure. Distally the petasma bears a pair of lobes, while
from the proximal anterior (dorsal) surface there is directed laterally a pair of elongated,
compressed, variably curved projections (marked “A" Pl 9. Figii9),

\
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Parapencopsis venasta de Man is o small species, apparently Tully adult males
having a carapace length considerably less than | cm. In some respects P, venusta de
Man resembles P. renella (Bate), but apart from the petasmal and thelyeal differences
it may be distinguished by:

l. The presence of an epigastric spine.
2. The absence of o spine from the busis of the second leg.
3o The telson s armed with Towr pairs of movable sprines.

From I'. nana Alcock, which is also o smiall specics aid has o thelyeum of similar
form, although the petasma is quite different, the present species may be distinguished
by:

The very much shorter rostrum.

The much shorter horizontal suture of the carapace.

The almost complete absence of a post-rostral carina.

The presence of four pairs of movable spines laterally on the telson:
5. The absence of a mastigobranch from the first and second legs.

oW

This description is based mainly on a male and a female of 09 cm. and 1-3 cm.
carapace length respectively. The male of this species has not been described previously.

5. R.F.R.5. records are:
B 25. OQuter Shoal, & fm. Mud/shell/stone.
B 60. South of Bedok, 22 fm. Clean bottom.
B 65 South of Bedok, 24 fm. Clean bottom.

Parapeneopsis probata sp. nov. Plate 19, Figs. 11, 12, 13 |

The body is glabrous although the carapace is finely punctate dorsally. The cara-
puce bears a large antennal spine, a well developed hepatic spine placed a little posterior
to the epigastric spine, and a distinct though blunt supra-orbital spine. The antero-
inferior angle of the carapace is distinctly dentiform. The hepatic groove is well marked
both anterior and posterior to the hepatic spine. The cervical groove is distinet and
occupies about 1/3rd of the distance between the hepatic spine and the pesterior end of
the mid-dorsal line of the carapace. The antennal groove is rather indistinct. A short
branchio-cardiac groove is present, and a post-ocular groove, usually shallow, is placed .
at the base of the proximal rostral tooth (excluding the epigastric spine). The hepatic
carina is defined sharply anteriorly where it ceases abruptly posterior to the base of the
plerygostomian tooth, but it is only blunt posteriorly. The antennal carina is defined
bluntly; the cervical carina is rounded. A horizontal suture extends [rom the post-orbital
mirgin for about 3 the length of the carapace;, and a short vertical suture across the
branchiostegite is present at the level of the third leg.

The rostrum shows considerable variation with age and sex. Rarely is the tip of the
rostrum not styliform and recurved: of 28 specimens cxamined by the present author
(13 males, 15 females), only a single male, of 23 cm. carapace length, exhibited a
rostrum which was almost uniformly toothed and not recurved at the tip, The adult
females in particular exhibited a markedly sigmoid rostrum with the anterior 1/3rd styli-
form, devoid of teeth. Tn no male did the rostrum surpass the tip of the antennular
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peduncle, but in only a single female, of 31 em. carapace length, of the six specimens
which had a carapace length greater than 17 cm. did (he rostrum [ail to surpass the
dapex of the antennular pedunele ( marked Toin the table below). The analysis of the
rostral teeth, excluding the epigastric spine, of the 28 specimens studied showed;

|
ROSTRAL TEETH |

Sex == i T e e T —l Heimirks
15 | g1 7|4 | 9 | 10 | Total
S (B (ALY RS S| SN [ _
W | | | .
Minle o 1* | - - | e 1 20 o3 * Rosirum not broken but
| | | teeth ippear mallormed,
Female s oo | 1 i I ‘ m | 2 15 T Mo apparent  malforma-
| ‘ ‘ | ton.
Total ., ||r .‘||2u[5|33

S

The post-rostral carina extends to, or almast to, the rear border of the carapace, and in
the adult bears a well marked median groove which is reduced in widih towards the
middle of its length and is tapered at each end. On each side of the post-rostral caring,
int life, towards the posterior horder of the carapace, is a well defined reddish area,

The abdomen is carinate dorsally from 1/3rd of the third segment backwards: the
lirst two segments are rounded dorsally. In small specimens the carina of the third sep-
ment is less distinci than in adults. The sixth abdominal segment, which has a ratio of
length: depth (measured at the posterior end) of about 1-5:1 bears a spine at the termina-
tion of the dorsal carina and a spine at each postero-ventral angle. The fourth and fifth
wkments are incised in the mid-dorsal posterior margin.

The telson, which is slightly longer than the sixth abdominal segment, is well sur-
passed by both the inner and the outer uropod clements, Dorsally it bears a median
suleus: it is quite unarmed.

The basal segment of the eye-stalk bears on the nner dorsal surface a prominent
*pine which is directed anteriorly. The eye, measured in the longer dismeter of the
vornen, is about 1/5th the length of the ca rapuce. The prosartema is short in Jength, just
+ttiining the distal end of the eyestalk: the stylocerite reaches to about the middle of
the cornea. The basal sepment of the antennular peduncle bears a marked elevation on
the distal dorsal margin, and a spine at the distal outer angle. The second segment of the
sntennular peduncle is about twice the length of the distal segment. The nnl:cnnu[_ar
Hagella are as long as their peduncle, about hall the lenath of the carapace. The basicerile
Pears a very prominent spine on the distal outer margin. The lateral spine of the scaplo-
cvrite attains or surpasses slightly the apex of the antennular peduncle and is inttur_n
-urpassed slightly by the lamina of the scale. Measured at its widest the scaphocerite is
about 21 times as long as wide. )

The third maxilliped surpasses slightly the carpocerite, The segments of this appen-
dige are robust, and ventrally and laterally bear long sctac particularly on the inner
~=|:;rgin, the dorsal surface being glabrous. The first leg is short undt stoul, barcly attain-
iz the tip of the pterygostomian spine. Tt bears a stout, curved basial spine: the second
e attains the proximal margin of the carpocerite and bears in the adult female a short
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branch. "T'he anterior margin of the sccond pleopod ol the male is produced into o lirge
lamina which bears apically the appendix masculina.

The anterior plate of the thelycum has a curved anterior margin. Partially dividing
the plate into three approximately equal parts are two longitudingl blumt ridpes. The
lateral plates are larger than the anterior plate, and laterally project somewhat behind the
transverse sternal ridge. This sternal ridge bears a fringe of setae, and superficially it
appears that the selae are set across the centre of the lateral plites.

The petasma is very similar to that illustrated by Alcock (1906. Pl 8. Fig. 25a.)
for Parapeneopsis uncia Alcock, and there is a most marked similarity between that
species and the species described here: it may be that the present species is but 1 geogra-
phic variety of P. uncta Aleock, but the following features are at variance with the des-
eription and illusteation piven by Aleock (1905, 1906):

o F e rostoum i styliforn rip
2. The rostrum is usually markedly sipmoid, particularly in the adult female.
3. The rostrum surpasses the tip of the antennulir peduncle in the adult female—
Alcock had four specimens and it could be that none was an adult female.
‘The antero-inferior angles of the carapace are markedly demtiform.
3. The telson is slightly longer than the sixth abdominal segment, and well sur-
passes the middle of the inner uropod clements.

6. The second leg of the adult female bears 3 stout basial spine while a small to
minute spine may be borne by this leg in the male and the juvenile female
also. '

This description is based largely upon two females of 31 cm. and 28 cm. carapace
length, and upon two males of 22 cm. and 21 cm. carapace length respectively. These
specimens are recorded as the syntypes and will be deposited in the British Museun.

S.R.F.RS. records for this species are:
B 65 South of Bedok, 24 fm. Clean bottom,
B 66. South of Singapore, 24 fm. Clean bottom
B 73. South of Singapore, 45 fm, Clean bottom.

Gienus Trachypeneus Alcock (emend)

Trachypeneus curvirostris (Stimpson)
Penens curvirosiriy Stimpson 1860,
Pemaeus anchoralis Bale 1888 (male only).
Penaeuy curvirosiris Kishinouye 1900,
Trachypenens asper Aleock 1905, 1906,
Trachypenaens onchoralis de Man 1911,
Trachypeneus curvirastris Schmitl 1926,
Trachypenvens curvirastris Kubo 1949,
Trachypenaeus curvirosieis Lud 1955,
Trachypenaens eurvirostris Racek 1955,

woT Trachypenoens asper Kuba 1949,
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In general there is very close agreement between the condition of the specimens
exiamined by the present author and the various accounts which have been published
previously: there remains the problem of the validity of the species Trachypeneus asper
Alcock,

Alcock (1906 PL Y. Figs., 28, 285, 28b. } illusteated o species which is superhicially
distinet from 7. curvirasieiy [Stimpson ), in particuluar the stragght rostrum, e wavy
anterior edge of the transverse ridge of the thelycum, and the distal “crown” set between
the lateral projections of the petasma appear to be distinctive. Schmitt (op. cil.) con-
sidered these differences 1o be intra-specific, This view was not shared by Kubo (op,
cit. ), who unfortunately confused completely 7., asper Alcock with a totally  distinet
sprecies, which is included in this paper under the name of V. widcoy spe nove Kubo's
description of T. ewrvirostriy [ Stimpson ) allows of no possibility that the rostrum of
large specimens could be straight us illustrated by Aleock for T. asper, since the rostrum
kubo's specimens shows increasing curvature with age.

The small specimens of T. curvirosiris (Stimpson) taken off Singapore Istand, of
iy 140 to 1-5 cm. carapace length, follow closely Kubo's account and illustrations of the
developing rostrum {op. cit. Figs. 141F, B, E.): the rostrum is straght or only slightly
upcurved in these small specimens. The larger offshore specimens which have been taken
by the R.V. Manihine, of 2.0 to 2.5 cm. carapace length, in general retain the juvenile
condition of the rostrum, the gredter number having the rostrum straight, directed hori-
sontally, or inclined upwards as depicted by Alcock (1906, PI. 9. Fig. 28): such spoci-
mens appear to be idenlical with 7. asper Alcock. OF those larpe Specimens which
luve the rostrum curved, none has heen seen with the curve as strongly accentuated ns
those illustrated by Kubo (ap. cit. Fig. 141C.) and Lui (op. cit. PL 4. Fig, 3).

All of the females of up to about 20 cm. carapace length have the thelyeum
depicted by Kubo (op. cit, Fig. 47K.) in which the anterior murgin of the transverse
ridge is smoothly cancave. The majority of the larger females which have been tuken
wllshore show the thelveum illustrated by Alcock (1906, Pl 9, Fig. 28b.) in which the
anterior margin of the transverse ridge is markedly wavy; nor is this condition of the
thelyeum restricted to specimens with a straight rostrum,

Only two males have been taken offshore: they arc both Tully adult, and were taken
nt association with large lemales demonstrating the features of 71, asper Alcock. The
rostrum of the males is straight and inclined upwards slightly, These specimens must be
considered to be males of T, asper Alcock, yet the petasma is that illustrated by Bate
lop. cit. PL 35. Fig. 1) for Penaeus anchoralis and by Kubo (op. cit. Fig. 32 1, J.) Tor
I'. curvirostris (Stimpson ), but not that illustrated by Alcock (1906, FPL 4, Fig. 28a.).

Trachypeneus asper Aleock must be considered o synanym of Trachypencus curvi-
rastris (Stimpson ), and in consequence the fellowing should be noted:—
1. The rostrum is subject to variation, possibly geographic, and the corved form
cannot be considered to be a diagnostic feature of the species T, curvirestris
(Stimpson).

edl

The difference in the thelycum is one of age. Although Alcock’s and Kuba's
specimens were of about the same size, 20 and 2] em. carapace length
respectively, at about this size the transition to the fully adult form depicted
by Alcock takes place.

3. The petasma illustrated by Alcock for 7. asper must be reparded as an

abnormality,
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The Singapore records for T. curvirostris (Stimpson ) are:
B 58. South of Singapore, 32 fm. Sand/stone,
B 59. South of Singapore, 25-30 fm. Clean hottom. 1
B 60, South of Bedok, 22 fm. Clean bottom,
B 64, South of Bedok, 22 fm. Clean bottom.
B 65. South of Bedok, 24 fin. Clean bottom.
B 73. South of Singapore, 45 fm. Clean bottom.
B
B

75. Saulh of Singapore, 35 fm. Clean hotton.
78. Off Tunjong Stapa, 17 fm. Mud,

Trachypencus granulosus (Haswell), Plae 19, Fig. [5
Penacws pranalosws Huxwell 1879,

Frachypencis gramdosis Schmie 1924,
Trachypenaens pranmlosns Kubo 1949,

The description and illustrations given by Schmitt op. cit.) are well in aceord with
the two Singapore specimens available to the present author, both females, of 1-1 and
15 em. carapace lengih respectively. The following minor differences are noted:—

L. A minute ischial spine i found on the first pereiopod: Schmitt made no com-
ment and it may have been overlooked.

2. The postero-latera] margins of the anteriar median plate of the thelycum do
not overlap the median posterior projection of that plate,

Schmitt noted that minute spines may be found on the margins of the telson in addi-
tion to the distinct movable spines set towards the apex, although according to MceNeill's
footnote (p. 352) to Schmitt's paper these spines could not be found by members of the
staff of the Australian Museum. The Singapare specimens show these spines.
| The available Singapore records are:

B 60. South of Bedok, 22 fm. Clean botioni,
] ——  West of Pulau Pawai. 5 fm. Shell pravel.

—

Trachypeneus sedili sp. nov. Plate 20, Figs. 18, 19

The carapace and abdomen are heavily sctose. The antennal spine is large: the
hepatic spine, which is rather small, is placed anterior to the epigastric spine: the supra-
arbital spine is well developed. There are no well marked grooves on the carapace, but
the antennal groove, the cervical groove and the hepatic groove are discernible. Laterally
the only carina which may be distinguished is the antennal. A shart horizontal suture
can be traced for about half of the distance between the post-orbital margin and the
hepatic spine; a vertical suture is present at the level of the third leg.

The rostrum of maost of the specimens to hand is markedly upcurved, bul a single
specimen taken off Sinpapore Island has an almost straight rostrum, The rostrum attains
about the distal margin of the second segment of the antennular peduncle. There are
seven to nine rostral teeth excluding the epigastric spine, most of the specimens being in
the upper part of this range. The most posterior tooth is borne by the carapace, the pre-
ceding tooth being placed above the supra-orbital margin, The post-rostral carina is
low, but it may be traced for about 2/3rd of the way towards the posterior margin of the
COATApACE.
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The first abdominal segment is rounded dorsally: the second segment bears a small
mid-dorsal elevation, while the abdomen is carinate dorsally continuously over the last
four segments, the carina terminating in the sixth segment in a stout spinule. The sixth
segment, which has a ratio length: depth (measured at the posterior end) of about
301, bears also o spinule at each postero-ventral angle, The [rsterior marging of (he
fourth and fifth segments are incised in the mid-dorsal line.

The telson is a little longer than the sixth scgment, and is exceeded by the tips of
the uropods. It bears dorsally a deep suleus, and marginally four pairs of minute mov-
able spinules. The largest pair of spinules is set immediately posterior to the smallest
pair, close to the tip of the telson. The other two pairs are set at 4 and a litle posterior
to 3 of the length of the telson from the apex.

The busal segment of the eye-stalk bears on its dorsal surface o spine, directed ante-
tiorly, subequal in size to, or a little larger than the suprai-orbital spine.. Measured in the
longer diameter, the cornen is 2/7th the length of e earapace. The prosirtema reaches
to, ar falls a little short of the anterior margin of the cornea: the stylocerite extends
into the anterior half of the cornes. The basal segment of the antennular peduncle bears
an its distal dorsal margin o laminar projection, and at its outer distal angle o spine,
The second sczment of the antennular peduncle is o litle less than twice as lomyg os the
distal segment. The antconulor Magelli are as long as their peduncle, about 2/3rd the
length of the carapace. The basicerite bears a small tooth on the outer distal margin.
The scaphocerite; the lamina of which surpasses only slightly the lateral spine, barely
attains the tip of the antennular peduncle.

The third maxilliped exceeds the carpocerite by the dactylus and about 1/3rd of
the propodus. Dorsally its scpments are glabrous, but ventrally and on each horder, parti-
cularly the inner, are borne many long setac. The first leg, which bears a long curved
basial spinc but only the most minute ischial spine, attains the distal end of the carpoce-
rite: the second leg, which bears a basial spine, surpasses the carpocerite by the entire
chela and about 1/5th of the carpus: the third leg attaing the distal end of the scapho-
cerite: the fourth leg surpasses shightly the carpocerite, while the fifth leg falls slightly
short of the tip of the seaphocerite. The first three pereiopods bear each o mastigobranch.

The thelycum is distinctive and may be likened to the seat, sides and back of an
arm chair, the open side of the structure facing the rear, The median anterior plate forms
the “seat™, the “buck™ and part of the “irms™; the lateral plites forming the rest of the
“nrms” and the forward rim of the chair. Postero-laterally, between each clevated lateral
plate and the g ("seat™) pection of the anterior plate is o deep depression, notl scen
readily in ventral view as the lateral plates project somewhat towards the mid-line,
Posterior to the structure described above, but pesitioned considerably more dorsally, is
# sternal ridge bowed somewhal posterioly, bearing o fringe of sctae.

This description is based mainly on a single specimen of 16 em. carapace length,
vaught ofl Singapore Island. Tt is recorded as the holotype and will be depasited in the
liritish Museum. Since the examination of the holotype, several more specimens have
heen taken by the RV, Maniline from the Straits of Malacca, all females, and suitable
amendments have been made (o the text alter the examination of this materinl;

The presence of a mastigobranch on each of the first three pairs of pereiopods r:lisl-
unguishes this species from all other species of Trachypeneus except T. f:m'l-'fruﬂr:_.k'
i Stimpson ) which is un Indo-Pacific form, and T. constrictis (Stimpson) and T. similis
t5mith) which are Atlantic forms., The highly characteristic thelycum described above
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15 quite suflicient to distinguish the present species from 7. curvirostris and also fraom the
twe Atlantic forms, U.S.N. Muscum registered specimens of which 1 have been ahle 1o
examine. In other respects T, sedili is similar 1w T. curvirostriv [ Stimpson},
The single Singapore record for the species is:
B 65. South of Bedok, 24 fm. Clean Botlon,

Trachypencus unicus 5P nowv,
Trachvpeniaeus faper Kulo 949

The prawn which was referred by Kubo (op. cit.) to the species Trachypeneus
asper Alcock cannot be of that species since it possesses no mastizobranch on the first
two pairs of pereiopods, Alcock’s 7 asper had a mastigobranch on cach of the first
three walking legs; indeed Alcock wus unaware that species of Trachypenens not con-
forming to this arrangement were in existence, hence his inclusion of the feature as onc
of the diagnostic characteristics of the (sub)genus Trachypenens. {Alcack 1901 p. 15).

A description of the present species has been given by Kubo (op. cit.) and with
this description the Singapore specimens are in very close ugreement, there being only
the following minor differences:— _

1. The stylocerite reaches to about half way along the cornea and does not
attain the tip of the eve-stalk,

2. In the single male available for study the antennular peduncle surpasses the
tip of the rostrum by half of the second and the entire distal segment.

3. The antennular flagella are o little shorter than their peduncle.

4. The ischial spinc of the first leg, when present, is minute. OF four specimens
available for examination only « single specimen bore an ischil spine, this
being found on the right-hand leg of a female.

Trachypeneus nnicus is distinguished clearly from T. curvirostris (Stimpson), T,
similis (Smith) and T. constrictis (Stimpson) hy the absence of & mastigobranch from
the first and second legs. There is no median longitudinal ridge on the anterior plate of
the thelycum which distinguishes the present species from T, pescedreensis (Schmilt),
nor-does this plate possess the posterior projection characteristic of T. granulosus
(Haswell). The petasma, which is very similar to that of T. curvirostris (Stimpson)
does not have the points of the lateral projections curved distally as is the condition in
T. salace de Man,

A male of 1-25 cm. and a female of 2-3 cm. cardpace length are recorded as the
type specimens and will be deposited in the British Museun.

OF the four specimens examined, three are in the collection of the Raffles Museum:
the single S.R.F.R.S. record is:

B 75. South of Singapore, 35 fm. Clean bottoni.

Trachypeneuns furcilla sp. nov, Plate 20, Figs.. 16; 17

The body is scabrous: the ciarapace and the first five abdominal segments are tonien-
tose dorsally, while the first five segments are also granulate dorsally. The carapace bears
an antennal spine, an hepatic spine set below the epigastric spine, and a small but
sharply pointed supra-orbital spine. The antennal carina is defined bluntly anteriocly;
no other carina is well developed. Hepatic, antennal, cervical and post-orbital grooves
are broad but shallow, excepting a short length of the anterior hepatic groove which is
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narrower and more defined. The horizontal sulure on the left-hand-side of the holotype
can be traced for about half of the distunce from the anterior margin of the carapace
towards the hepatic spine, but on the right-hand-side it is hardly discernible. A vertical
suture 1s present at the level of the third leg. The rostrum, which in the holotype is
little damaged distally, is inclined upwards and is slightly canvex in the lower marging
it bears ten (7) tecth, excluding the epigastric spine, which are distributed along s
length, the proximal tooth being placed on the carapace while the sccond tooth spans
the post-orbital margin. The rostrum surpasses slightly the distal margin of the first sco-
ment of the antennular peduncle. The post-rostral carina is defined clearly almost to the
pasterior margin of the carapace,

The first abdominal segment is rounded dorsally: the second bears a viry short but
sharp dorsal carina, while the remaining segments are carinate conlinuously fram 1/3rd
of the third sepment. Spinules are borne at the termination of the dorsal carina in seg-
ments four, five and six, and also ut the postero-inferior angle of the sixth scoment. The
sixth abdominal segment has o ratio iengths depth (measured at (he posterior end) of
ithout 1-4:1. The telson of the holotype is broken, but in a second specimen available it
5 5cen to be 14 times the length of the sixth abdominal segment, although considerably
shorter than the inner uropod elements. Laterully the telson bears a pair of prominent
moveable spines set at about 1/7th from the apex. antetior to which are two pairs and
posterior to which are three pairs of very small movable spines.

The basal segment of the eyestalk bears a sharp spine directed anteriorly. The
Prosiriema does not attain the tip of the cye-stalk: the stylocerite reaches about half-
way along the cornea. The first segment of the antennulur peduncle hears a spine at its
vuter distal angle. The basicerite bears o sharp spine on its outer distal margin. The
third maxilliped surpasses slightly the distal end of the first segment of the antennular
peduncle: the second leg surpasses the carpocerite by the entire chela: the other legs
ul the holotype are missing, but it is possible to see that the first and second legs bear
vitch o slender basial spine. The second specimen available for study shows the first legs
surpassing slightly the distal end of the carpocerite, and bearing in addition to the basial
spine a small sharp ischial spine: the third leg surpusses the scaphocerite by a small
portion of the carpus together with the entire chela: the fourth leg attains about the
distal margin of the second segment of the antennular peduncle, while the fifth leg sur-
passes the scaphocerite by the dactylus and 1 of the propodus. All of the lees bear an
exopodite, that of the Gfth leg being very small, but & mastigobranch is present on the
third leg only.

The petasma is very similar in form to that of Trachypeneus seluco de Man { 1907,
F911) resembling an abbreviated hayfork, but it differs from the petasma of de Man's
species in the following respects:—

I.~ The distal margin of each latera) horn bears a roughly ovoid lamina: 7. saloco
de Man has a triangular lamina in this position. 1t may be noted that the
holotype described here is bigger than the holotype of de Man’s species and

the specimen cannot be cansidered 1o be 1 more juvenile form of 7. salace
de Man.

2. The triangular laminae of T. salaco de Man are directed posteriorly (vent-
rally) (de Man 1911. PL. 9, Fig. 29b.), while in the present specics the
ovoid laminac are directed anteriorly (dorsally).

3. The tooth on the anterior surface of the petasma of T. salace de Man is
absent from the present species.
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In other respects the similarity of the present species to T, salaco de Man is very
close, only the following differences being apparent:—

1. The rostrum possesses two teeth more than T. salace de Man.

2. The rostrum is more ascending than described by de Man.

3. A small spinule is noted at the termination of the dorsal caringa in the fourth
and fifth abdominal segments which spinules are not recorded by de Man
allhough that of the sixth segment receives mention. These spinules may
be broken casily and in fact are missing from the second specimen
examined.

The present species is also very similar to Trachypencus unchoralis (Bate 1888,
lemale only) os deseribed by Schmitt (1926), which specics Schanitt considers to be
distinet from T, selaco de Man. The differcnces of the present species from T, anchoralis
(Bate) are:

1. The rostrum has one or two teeth more.
The petasma has two ovoid laminae, one at the distal end of cach petasmal
endopodite, which laminae are ubsent from 7. anchoralis (Bate).
3. The luteral curved homs of the pelasma are much less twisted.

[

The above deseription is based mainly on an adult male of 105 cm. carapace
length. It is recorded as the holotype and will be deposited in the British Muscum. The
second specimen which was available for study is also an adult male, of 1:17 cm. cara-
pace length.

The 5.R.F.R.S, rccords are:

B 45. Duter Shoal, 6 fm. Mud;stone. { Hololype).

B 73. South of Singapore, 45 fm. Clean bottom.

Gienus Parapenaens Smith

Parapenacns fissurns (Bate). Plate 14, Fig. 14
Penagiis fissyrus Balc 18EE.
Parapencus fissirns Alcock 1906,
Parapenaens fissirns de Man (911,
Parapenaenus fissieny Kubo 1849,

The specimens which have been examined by the present author agrec wellds.vith
previous descriptions; they follow de Man (ep. cit.) and Kubo (op. cit.) in having 1
sipmoid rostrum, and not the straight rostrum illustrated by Alcock (op. cit.) _n_ilh-.mgh
Alcock (op. cit. p. 31) described a double-curved rostrum—and Bate (op. ot ).

Alcock’s illustration of the petasma (op. cit. PL 5. Fig. 16a.) lacks detail, bul the
petasma of the males to hand agrees precisely with Kubo's account and illustrations (op.
cit. pp. 400, 402, Fig. 284, B, C.): yet the illustration of the thelycum by Alcock (op.
cit. PI. 5. Fig. 16b.) is found to be the truer record. The thelycum illustrated by Kubo
(op. cit. Fig. 47P.) differs from the specimens studied by the present author in & number
of details seen best by comparing Kubo's illustration with that given here.

Parapenaeus fissurus (Bate) has not been taken from the waters olf Singapore ls-
land: the specimens to hand were taken by the R.V. Manihine, mainly from the South
China Sea, but also from the extreme north of the Malacca Strait, It is indicated from
this, and from the distributions given by Alcock, Kubo and de Man that . fissurus
{ Bate) is an offshore species,

BuLL. RAFFLES
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Genus Metapenacopsis Bouvier (emend)

Metapenaeopsis barbatus (de Haan). Plate 21, Fig. 20 ﬁ'\’;'i- .
Penaeus affiniz barbatus de Haan 1850, "".ft 'Lﬂh\"g{i&txﬁ%
Pepraens velutinus Kishinouye 1900, m@ -,}"1,7:"«*:\
Parapenaeus akoyebi Rathbun 1902, ﬂ '\ﬁﬁ E\b‘

Penaens (Metapenaens) akayebi de Man 1907, %\:@%

Penasopsis barbatus de Man 1911.
Metapenaeopsis barbatis Kubo 1949,

Only minor differences are found to exist between the Singapore specimens of this
species, the description following de Man’s re-examination of the type specimen (1911,
p. 88) and Kubo's (op. cit.) description. The short sub-carinac on the fourth abdominul
segment, noted first by de Man (loc. cit.) and recorded also by Kubo (op. cit. p. 416)
are present in the Singapore material.

It may be noted that Kubo (op. cit. p. 413) states “Telson well surmounts apex of

- outer uropods, . . ." yet his figure of the species (p. 414) shows the telson shorter than
the uropods. The telson of the Singapore specimens may or may not surpass the uropods.
Further, although Kubo (op. cit. p. 411) in his key to the species of the genus Meta-
penaeopsis uses the feature “Sixth pleonic somite much less than twice as long as wide
measured near the posterior end” as a means of distinguishing M. barbatus (de Haan),
his figures at 146 (p. 414), 147D (p. 417) and the text on page 417 indicate that the
ratio length: depth of the sixth abdominal segment may be as high as 2-3:1. This ratio
has been found even higher in some Singapore individuals, but the general decrease of
the ratio with increase in the carapace length, noted by Kubo, is recorded also by the
present author, -

The lateral, anteriorly directed protuberances of the second sternal ridpe of the
thelycum of the Singapore specimens are rounded, not pointed as indicated by Kubo
(op. cit. Fig. 46B. p. 112).

The stridulating ridges are found by the present author to show an increase i
numbers with increase in the carapace length (Text Fig. 2).

As Metapenaeopsis barbatus (de Haan) is ubiquitous in the sea off Singapore Is-
land, demonstrating no preference for the depth nor for the nature of the sea bed, no
individual S R.F.R.8. records are piven here.

Metapenaeopsis stridulans (Wood-Mason). Plate 21, Figs. 21, 23 and

Metapenacopsis novae-guineae (Haswell). Plale 21, Figs. 22, 24

The confusion in the literature of these two species arose in their original descrip-
tions. In his description of Metapenaeopsis stridulans (Wood-Mason), Alcock (1906)
poted that the stridulating ridges borne by the carapace “. . . vary in number, being
wsually 5, seldom less than 5, and occasionally as many as 12, or, in the female, more
than 12." His main illustration of the species (op. cit. Pl 5. Fig. 14) is of a specimen
having (probably) five ridges which number is shown also at his Figure l4a., but
Alcock's Figure 14b has 19 stridulating ridges.

Moa. 26, 1961,
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It has been shown by Schmitt (1926, p. 339) that the holatype of Haswell's
Penaens Novae-Guineae, a badly preserved specimen from Katow in New Guinea, differs
in u number of respects from Haswell’s original description. Schmitt himself did not
examine the holotype, but he was able to examine four specimens (1 male, 3 females) of
which the single male had been compared closely with the holotype, with which it agreed
approximately in size. Regarding this male, Schmitt (op. cit. p. 343) commented *The
stridulating organ is quite inconspicuous, but plainly secn with au glass, and composed of
11 ar 12 little quadrangular, tuberculiform ridges on a slightly raised, non-pubescent,
curved band.”. Schmitt’s illusteations of this feature (op. cit. PL 61. Figs. 2a, 2b.) show
enly ten ridges and eight ridges respectively. Schmitt considerced thut M. stridulans
{ Wood-Mason) and M. novae-guineae (Haswell) were the same species, Schmitt in-
cluded also in the species M. novdae-guinede { Huswell) Huswell's Penacus FPalmensix,
Of the latter specics Schmitt was able to examine a small female which had been com-
pared critically with the holotype, and he wrote “The stridulating organ has from 13 1o
14 nidges.”.

The present author has been able to examine 209 specimens of the genus Meata-
penaeopsis which bear stridulating ridges. Wherever possible the ridges ol the right-hand-
side only were counted since there may be some asymmetry: the analysis of these speci-
niens is:

Riilyex 1 203 G4 CE: & 7 R 8 AEcil 0k 13 14 15 16 07 18 19 20 Tatal
Frequency e I I e s i, e E [k N A 3 a0 33 0T 4 it
The carapace length of as many of these specimens as possible (195 individuals) was
measured in the preparation of Text Figure 2. On reference to this figure it may be scen
that the points fall into three quite distinct groups. The largest of these groups is un-
doubtedly of M. barbatus (de Haan). All of the specimens of this group (156 indivi-
duals) were checked, and none showed a petasmi or i thelyeum which could be con-
fused with M. acclivis (Rathbun 1903, p. 41. Figs. 13, 14 and Kubo 1949, Figs. 18A,
18B, 46C.). This species is reported to have from 13 to 18 striduiating ridges (Kubo op.
cit, pp. 412, 419) although Rathbun herseli showed none (op: cit. p. 41. Fig. 12). The
range of stridulating ridges for the specimens of M. barbatus (de Haan) aprees well
with previous reports, but it is lo be noted that no specimen with a carapace fength
greater than 09 cm. was found to have fewer than 16 ridges, while below 09 em. half
of the specimens had 12 to 15 nidges; a marked increase in the number of striduluting
ridges with increase in size is indicated for the smaller specimens, the rate of the increase
in numbers of ridges falling off with increase in the length of the carapace.

The other two groups of points in Text Figure 2 are quite distinet from the group
af M. barbatus (de Haan) and from each other. The larger of these lwo groups ("5

ridged” group, with 22 measured specimens) is a horizontal band: it shows no tendancy
to merge or blend with the smaller group. The smaller group (*10-ridged” group, with
17 measured specimens) indicates an increase in the number of stridulating ridges with
increase in the carapace length, in much the same manner as shown by M. barbatus

{de Haan}.

BuLL. RAFFLES
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The two forms taken by the stridulating ridges on the carapace (“5-ridged™ form,
“10-ridged” form) have been well illustrated by other authors (e.p. Alcock 1906,
Schmitt 1926) but they deserve further illustration here (Pl. 22. Figs. 21, 22) while for
anpﬂriblﬂﬂ the form of the stridulating ridges of M. barbatus (de Haan) is ilfustrated
in Plate 22, Figure 20, The “5-ridged” form and the ** 1 O-ridged™ form are quite distinet:
no transitional form has been scen by the present author. The “S-ridged” form has the
r%dgca invariably in- a short, straight, approximately horizontal band, while the “10-
ridged” form has the ridges in a curved band, directed antero-ventrally from the poste-
rior margin of the carapace much the same as m M. barbatus {(de Haan),

It is obvious that the sample examined by Alcock consisted mainly of “5_ridged™
specimens, logether with some #10-ridged™ specimens and some M. barbatus (de Haan)
{Ref. Alcock op. cit. Pl 5. Fig. 14b.), and it is suggested that the term Metapenaenpyis
stridulans (Wood-Mason, MS. specific name, Alcock 1903, 19067 be restricted and
used only for the “5-ridged” species of Metapenaeopsis. Further, since Haswell's Pendens
novae-guineae was probably of the “10-ridged” group, although some specimens of
M. stridufans (Wood-Mason) have undoubtedly been identified with that species, it s
suggested that the term Merapenaeopsis novae-guineae | Haswell) be restricted and used
only for the *10-ridged” specics. It is to be noted that, although large specimens af M.
novae-guineae (Haswell) can be found with 13 stridulating ridges, no small female,
such as that examined by Schmitt (1926) under the nume of Penaeiiy Palmensis Haswell
and considered by Schmitt to be identical to M. iovag-guineae (Haswell), is to be ex-
pected with 13 ridges. Schmitt was in error in referring such @ specimen to M. iovae-
putineae (Haswell).

In addition to the distinctions already indicated between Metapenacopsis srfelilany
{Wood-Mason) and M. novae-grineae (Haswell), as restricted above, there are also
petasmal and thelycal differences. The petasma of M. siridulans { Wood-Mason ) wis
illustrated accurately by Alcock (1906. Pl 5. Fig. lde.), the only apparent difference
between this illustration and the condition of the specimens 1o hand being the presence
in the latter of a single small projection from the tip of the right-hand-side {smaller)
netasmal lobe, which projection could be easily overlooked, The crown of filaments
which is present distally on the left-hand-side petasmal lobe of M. sirfdulans [ Wood-
Mason) is quite absent from M. novae-guineae (Haswell}, although the apex of the
lobe may show some irregularities in its outline. This distinction between the two species
was observed by Schmitt (op, cit. p. 344) who, however, failed to appreciate its signifi-
cance. The single small filament at the apex of the right-hand-side lobe of M. stridulans
{Wood-Mason) is absent from M. novae-guineae { Haswell ). Alcock’s illustration of the
thelycum of M. stridulans (Wood-Mason) (1906, PL. 5. Fig. [4d.) is in very close
agrecment with the Singapore material, and differs only in the shape of the lateral, ante-
riorly directed, projections of the posterior sternal ridge. Alcock illustrated projections
which are considerably broader than long, having an anterior margin defined clearly
almost to the mid-ventral line: these projections in the Singapore specimens are aboul as
broad as long. It may be noted that Alcock’s illustration is of a large specimen. In
smaller specimens the anterior margin of the anterior median plate of the thelycum is
not concave, but transversely straight or convex. The thelycum of M. novae-guinede
(Haswell) differs from that of M. stridulans {Wood-Mason) in the shape of this anterior
margin, which in the former bears a small denticulation in the mid-line. (Compare de
Man 1911. Pl. 7. Figs. 20a, 20b.).

Burr. RAPFLES
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In UH:ICI' respects M. siridiulany (Wood-Mason) and A, novae-guineae (Haswell)
are very similar. Both have a well marked groove along the dorsal carina of the third
abdominal segment which is a ready distinction from M. barbatus (de Haan}.

Nine of the 17 specimens of . fovae-guineae (Haswell) which have been examincd
by the present author are in the collection ol the RafMes Museum: the remaining eight
Specimens were taken by the RV, Maniltine, none laving been tiken from the sen off
Singapore Island. Possibly there is also o biological difference between M. novae- neineae
Hinf.ﬁ.vull:l and ‘M, striehiulany {Wood-Mason}, The former seems Lo be an offshore
species while no specimen of M. siridulans (Wood-Mason) has been recorded by the

S.R.FRS. fram offshore although there are frequent inshore: records:

B 50. OR Tanjong Rhu, 2 fin. Mud,

B 60. South of Bedok, 22 fm. Clean bottom

B 64. South of Bedok, 22 fm. Cleun battom,

B 73. South of Singapore, 45 Im, Clean bottom,
B 74. South of Singapore, 50 fm. Clean bottom.
B 75. South of Singapore, 35 fni. Clean bottom,
B 77. OIf Tanjong Stapa, 6-7 fm. Mud.

Metapenacopsis mogiensis (Rathbun)

Farapemadus mopiensis Rathbun 1903,
Metapencus wopicnsiv Alcock 1906,
Pengeapsis sp. (“itareles™) de Man 1911,
Peracopsis mogiensis Schmitt 1926,

Schmitt (op. cit. pp. 346, 347) has discussed at some length the variations in the
illustrations of the thelycum published by Rathbun (op. cit. p. 40. Fig. 8), Alcock (op.
cit. P1. 5. Fig. 15b.) and de Man (op. at. Pl. 7. Figs. 22¢, 22d.) and with his conclusion
that “All in all there hardly seems 1o be sufficient ground to justify the separation of
cither de Man's or Alcock’s specimens from the truc P, mogiensis of Miss Rathbun.”
the present author concurs. It may be noted that in the illustrations of the controversial
interior transverse ridge of the thelycum given by Rathbun (loc. cit.), Alcock (loc.
cil.) and Schmitt (op. cit. PL. 61. Fig. 4) the outline of the base of the ridge uppears to
have received more altention, while the illustration of that feature by de Muan (loc. cil.)
cmphasises the ridge itself; hence the apparent variations in the shape of the sams
siruciure.

5.R.F.R.S. records for M. mogiensis (Rathbun) are:

B 60. South of Bedok, 22 fm. Clean bottom,

B 73. South of Singapore, 45 fm. Clean boltom,
B 74. South of Singapore. 50 fm. Clean bottom.
B 75. South of Singapore. 35 fm. Clean bottom.

Metapenaeopsis andamanensis (Wood-Mason). Plate 21, Fig. 25
Muetapenaens philippinensis var. andamanensis Wood-Mason 1891,
Metapenens coniger var. andamanensis Alcock 1906,

The highly characteristic thelycum of this species described by Alcock (op. cit.
n 27. Pl 4. Fig. 13) serves immediately to distinguish the species from all other
Mabayan forms of the genus Metapenacapsis.

Mo, 26 1961
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The rostrum 15 found to be Horizontally straight, and not uptilted a5 described by
Aleock (op. cit.), and the following featurcs are noted also:—

L. The branchiostegal spine is well developed in the Malayin specimens.
2. The telson is distinctly shorler than the inner uropod elements,

3. The spines between the bascs of the second legs of the female have the form of
sharply pointed triangular plates.

4. The eye-stalk bears dorsally a roughly triangular lamina, the anleriorly
directed apex of which is sharply pointed.

5. The basicerite bears a sharply pointed spinc on its outer distal murgin,
6. The second legs carry a small basial spine.

Mo specimen has been taken from the sea ofl Singapore Island. The availuble speci-
mens were taken by the RV, Manifiine in the northern Malacea Straits in 37 [m. which
agrees well with the off-shore records given by Alcock,

Genus Sicyonia Fl. Milne-Edwards
Sicyonia ommanneyi sp. nov. Plate 21, Figs, 26, 27

The body is heavily sctose save for the ventral 1/3rd of the carapace which is
scabrous. In addition to the gencral covering of setae there are areas where the setae are
much longer, in particular the entire rostral crest, both sides of the dorsal crest of the
first four abdominal segments, the posterior end of the dorsal carina of the sixth abdo-
minal segment, the anterior margin of the carapace dorsal to the pterygostomian angle,
2 band of sparse setae extending vertically from the base of the second tooth from the
rear of the post-rostral erest, and the antero-ventral margin of the first abdominal sep-
ment. The pleura of the first five abdominal segments are grooved deeply.

Laterally the carapace bears only a4 single spine, the well developed hepatic, ventral
to which there is an ill-defined hepatic groove. There is present also a small post-ocular
groove. The rostrum is horizontally straight; it is short in length, not attaining the distal
margin of the second segment of the antennular peduncle. The apex of the rostrum is
tri-denticulate, the upper-most of these teeth being the distal tooth of seven which are
arranged along the rostral crest. The teeth of the rostral crest decrease in size anteriorly:
four of the teeth are carried by the carapace. An ad-rostral carina, present on the ros-
trum, does not extend rearwards along the carapace, but is continuouns with the post-
orbital margin.

The first abdominal sepment carries dorsally a tooth which is directed antero-dor-
sally: this tooth is grooved deeply and incised, the groove and the incision becoming
wider posteriorly. The second abdominal segment bears dorsally o caring which com-
mences most abruptly at the anterior margin of the segment. This tooth is grooved and
incised also, but the maximum width is attained about half way along the scgment at
which position the long dorsal carina of the third segment commences. The carina of
the third segment carries a shallow groove anteriorly, but the groove becomes deeper
gradually along its length, and suddenly wider about half way along the segment. The
posterior margin of the third segment is incised deeply in the mid-line. In the second
and third abdominal segments the margins of the groove in the dorsal carina are ex-
tended Iaterally so forming overhanging fips. The carina of the fourth segment is much
less broad than in the more anterior segments, and only posteriorly does it bear a well
defined groove. The posterior margin of the fourth segment is incised in the mid-line.

BuLL, RAFFLES
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The fifth and sixth segments bear a well developed carina, that of the ffth being divided
posteriorly by an incision in the margin of the segment, that of the sixth terminating in a
strong tooth. The pleura of the first four abdominal segments are rounded ventrally:
those of the fifth and sixth segments are angled, but not spiniform, postero-ventrally. The
fiumerous grooves and carinae of the abdomen are best described by illustration. The
first to filth abdominal segments inclusive each bear in the mid-ventral line a well deve-
loped sternal spine, the first three almost straight, the fourth and fifth curved ma rkedly
rearwards, .

The telson is longer than the filth and sixth abdominal segments taken together.
Dorsally the telson carries 4 wide groove the margins of which are continued pasteriorly
into two small fixed lateral spines between which the telson ends abruptly in a spine.

‘The eye is small and is borne on a short eye-stalk: in its longer diameter the cornea
is about 1/5th the length of the carapace. The stylocerite is about 3/4 the length of the
proximal segment of the antennular peduncle, surpassing considerably the cornea. The
proximal segment of the antennulaur peduncle bears a prominent spine at its outer. distal
angle. The antennular flagella are short in length, being about equal to the second and
distal segments of their peduncle taken together. The hasicerite bears a large spine on its
outer distal margin. The scaphocerite, the lateral spine of which is well separated from,
and extends as far forwards as, the lamina, reaches to the distal end of the antennular
peduncle. The ratio length: maximum breadth of the scaphocerite is about 1-5:1.

Compared with the perciopods, the third maxillipeds are fairly robust structures:
they extend to about the apex of the scaphocerite. The distal three segments of the third
maxillipeds have the inner margin expanded into a lamina, The first lep attains about
half way along the carpocerite: the second leg attains the apex of the antennal scale: the
third leg surpasses the antennal scale by a little more than the digits: the fourth leg some-
what surpasses the base of the cdarpocerite, while the fifth leg surpasses slightly the distal
end of the carpocerite. A small spine is found on the basis and the ischium of the first
pereiopod. The first three pairs of pereiopods bear a mastigobranch.

The anterior plate of the thelycum is sharply pointed anteriorly. The maximum
breadth of the plate is attained slightly before the level of the fourth leps; the margins of
the plate are indented to receive the bases of the fourth legs. The anterior plate is ex-
vivated in the mid-line posteriorly, mainly in that portion lying between the lateral
plates. These lateral plates are broad and flat although elevated considerably from the
sternum at the anlerior margin. At the level of the anterior point of the median plate
there arises from the sternum 2 pair of long spines,

This description is based on an apparently adult female of 096 ¢m. carapace
iength, which specimen is designated as the holotype and will be depaosited in the British
Musenm. A second, smaller, somewhat damaged specimen has been available for exam-
ination also, * :

This species is most closely related to Sicvonia vitilans Kubo 1949, pd4d48) hut
the following features distinguish between them:—

I In Kubo'’s species the dorsal carina of the second abdominal segment does not
have the abrupt start described here, but arises in a smooth curve from the
posterior margin of the first segment.

The fifth abdominal segment of the present species has no pleural spine.

3. The hepatic spine of the present species is well developed.

4. The sternal spine of the first abdominal segment of the present species s

well developed,

I

Mus,. 26, 1961,




11z B No B HALL

5. There are considerable thelveal dillerences (Compare Kubo op. cit. Fig, 448G
with the illustration to this paper ),

The thelyeum of the Present species is similar to that of §, inflexa Kubo (op. cit.
p- 458. Fig. 48D.) but the much shorter, horizontally striight rostrum, and the wreater
aumber of teeth on the rosteal crest serve nmediately 1o distinguish the present SpeCies,

S. rectirostris de Man is similar superficially to the present species, but. in addition
to the thelyeal differences {de Man 1911. PL 10..Fig. 39b.). the form of the dorsal
ciring of the second abdominal scgment, the greater number of teeth on the rostral
crest, and the absence of 3 pleural tooth from the fourth abdominal segment distinzuish
the present species.

The bricl original deseription of 5. ocellan (Stimpson) cannot diseriminie he-
lween that species and the present (the colour patterns of the speciimens to hand have
quite faded save for some of (he longer sctae which are purple) but the thelycum illus-
trated by de Man (op. cit. PL. 10. Fig. 43) for 8. ocellatu (Stimpson) differs consider-
ably from the thelycum of the present species,

The form of the carina of the sceond abdominal segment described lere appeirs
to be present in 8. laevis Bate (1888, Pl. 43, Fig. 5), §. tancifer (Olivier) (Bate op. cit.
Pl. 43. Fig. 4) and §. lancifer japonica (Balss) (Kubo op. cit. Fig. 151), but the form
of the rostral erest distinguishes the present species from 8. laevis Bate and §. lanecifer
japonica (Balss) while the absence of pleural spines from the present species distinguishes
it from §. fancifer (Olivier) and also | ram 8. lancifer joponica (Balss).

This species T dedicate 1o my colleague, Dr. F. D. Ommanney, the Dircetar of (he
Singapore Regional Fisherics Research Station.

S.R.F.R.S. records for this Species are:

B 64. South of Bedok, 22 fm. Clean botion.
B 73. South of Singapore, 45 fm. Clean bottom.

Suntmary

The 45 species of penacid prawn recorded from Malayan waters to date by the
Singapore Regional Fisheries Research Station are listed, and notes made on those spe-
cies which were not considered, or which were not dealt with adequately, in the firs
buper on the subject {The Malayan Penaeidac, Part 1. Hull 1956). OF the 45 species;
six are recorded us new 1o science. and (he Lypes. e 1o be deposited in the British
Museum,

A key to the species is given at the end of (his paper.
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A KoY TO THE GENERA AND SPECIES OF PENAEIDAY RECORDER RECENTLY FHOM
Matavan WATERS

< a) Rostrum toothed oo both the dorsal and the venteal marging oo ce e onn Al

{#) Rostrum toothed on the dorsal margin only although the tip of (he rostrum may be
subdivided ......,

. [a) Many prooves present on the carapace und the abdomen; cuch groove is adorned with o
row of still setae along one margin, the setae overlying the groove <. .. Heterapenacis.
A SIDEIS EPCCICE ... e e e e 2 Heteropenaeny lonpgimanns de Man,

(%) Grooves of the carapace and abdomen not adorned in this manner ... ... FPengens ., 14,

v (e} Cervical gproove deeply muarked, reaching or almost reuching from the hepatic fossa 1o the
mitl-dorsal e OF NG TATEDICE <o s ox 4 rssie ciris s e s e i s Salenocera . 10,

(&) Cervical groove varics from being barely discernable 10 extending about half of the way
towards the mid-dorsal line

............................................... .
- (o) Prosaciema absent: exopodites absent from the perciopods and from each of the two pos-
terior- maxillipeds: endopodites absent from the pleopads . 0o oe s ie Stcyoui,

A singie SIJECII-‘-S nnnnnnn T e U T T e S I T, L B ey B pe e Sit.'}':mr'n GRUNQIITENT 5D, ROV,

(b) Prosariema present: exopodites present on some or nll of the perciopods excepting Paree
peraenss endopodites presenl on the pleopods

» e} Telson provided with prominent fixed spines (movnble spines may be present alse) ... 6.
(b)) Telson without fixed spines nlthough movable spines may be present

fi. (&) Petasma asymmetrical: third muxillipeds with o basial spinc: carapace without longitudinal

B R i T S o LR e R e S R L R Metapenaeopsiz . 37,

{f) Petasmi symmetrical: thind maxillipeds without o basinl spine: cuch side of the enrapace
provided with o horizoniul sulure extending almost 1o the posterior margin

PI'H'I'?}."!"J'TI:H'H'I.

a1 T LB o e S e L Parapenaens fissiurns (Bate),

7. {a) Carapace deveid of longiludinal sutures ..o oionios. o et aar e e L e B

(h) Carapace bearing a longitudinal suture along each side arising from the post-orbital

margin; the suiure may be well developed, or it may be short and even difficult {0 see,

not-atiaming: the - level o fhe hepatie spife. 7 0. L S i e LR

8. {a) Fifth pereiopod withowt an cxopodile ..o sns e Muetapenaeny ... 20,

(B} Fifth pereiopod with an exopodite . .oov oot nnrn i enan e e s eas A INPORENEIS,

Ansimpiespeies s e e e Atvpopeneny stenodactylie (Stimpson).

. {a) First pereiopod withonl an ischial spine: the longitudinal suture attzing sbout the middle

e Parapeneopsis .. 27,

if) First percioped usually with an ischial spine which may he minute: the Jonpitudinal suture

short, ceasing above or before the hepatic spine ... ... ... oo Tracliypenens .. 34,

Ciemus Selenocent

1,

Mu

(a) Telson without & pair of fixed Tatcral spines
(f) Telson with w poir of fixed lateral spines |

.......................... 5. kuboi Hall,
..................................... 11,
. (o) Amicrior portion of the hepatic carinn curved venlro-posteriorly, elevated consider-

ahl feaimthes cnrpamerenic e N S s e A s . 12,
() Anterior portion of the hepatic carina eurved antero-dorsally, not elevated unusually from
the carapiee oo .. (R R Ty R s e B e vy SR i 13.

. {a) Extreme anterior margin of the hepatic carina provided with o spine directed anteriorly
&1 gpinajupo sp. nov.

(#) Extreme onterior margin of the clevaled hepatic caring blunt, not provided with » spine
8. pectinatus (Bate).

5. 26, 1961.
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13, {#) Post-rosteal caring markedly clevated, Taminar . 0.0, san-rena a0 o ilficaringta Kiha,

O Postoeesteal enring posterior 1 fhe cervical progve delined sliwrply bint mol laminar
A melanthe de Man,

Genus Penpeniy

L4 (e Ad-rosteal proove devy, nesrly. peaching 1o the posterior margin of the carapace: hepalie

carinn and pastro-frontal caring well T T i g i e L B 15.

() Ad-rostral groove rather deep, exlending 16 or somewlil heyvond the epigusiric spine:
hepatic carini well defined: gastro-frontal carina absent |, ......... .« .ooo o 0 18,

() Ad-rostral groove shallow, ccasing at whout the level of the Cpigastric spine: hepatic and

' gastro-Trontal ‘earinae absenl ... ..., ... e e L R R B 19,

I5. {a) Post-rostral earing with 3 clearly defined niodin BTORYE ooy il s 16
(&) Post-rostral carina with only # trace of- 4 median BEOOVE: s P fefuons Hall,

16. (o) Stylocerite reaching to or almost reaching to the distal end of the baisal sepment of the
antennular peduncle: median groove of the post-rostral carina much less than half the
length of the carapace: first perciopod with an ischial SPITEY LI P longiseviny Knbo,

[B) These fedures not frosenl oo es oo s | e 7.

17. (a) Restrum armed with 810 teeth ahove and I1-2 below: nd-rostral proove a litle narrower
than the post-rosteal carina: anterior picee of the thelyvenm roonded a1 the apex
F. japonicus Bate,

(h) Rostrum mrmicd with 9-12 teeth abave and | below: ad-rosiral proove as wide as the
post-rostral carina: anterior piece of the thelveum hifurcale at the apex
P latisuleatny Kishinouye,

18. () Hepatic carinn considerably (en. 207)  inclined antero-venirally:  pgastro-orbitnl carina
occupics ubout the posterior’ 2/3rd: of the disianee between the hepatic sping and the
post-orbital margin af the carapace: Sth. Teg with = small exopodite

Posemisnleatny de Hann,

(&) Hepatic carina horizontally straight: gastro-orbitsl caring occupics the posterior half of the
distance belween the hepatic spine and the post-orbilal margin of the enrapace: Sth.
legwithoutiexopadite: S0 ol £, monodon Fabricins.

19. {a) The rosiral crest considernbly high and triangular in profile: doetylus of the third maxil-
liped of the sdult male is U-5-046 tines e length of the propodus
P. mergnicnsiy de Man,

() Rostral crest not markedly elevated: ductylus of the thind maxilliped of the adult male
1-5=27 times the length of the propodus .0, 0. .. R P. penicillaius Alcock.

(c) Rostral crest not markedly elevaled: dactylus of the third maxilliped of the adull male
Q-85 times the fength of the propodus ., .. .. . ... P indicus H, Milne-Edwarils,

Cienus Metapenacis

0. (a) Carapace fincly setose: the abdomen may have some plabrous areas: first abdomingl sep-
ment not carinale dopsally although a glabrous mid-dorsal line may be present
M. sy (Lanchester).

(4} Body with many setose depressed areas: firs ihdominal segment may or may nol be
chrmate dopsally. oo oo e e s e S 21,

() Excepting possibly the fifth and sixth uabdeminal sepments und  the branchio-cirdige
groove, the hady is generally glabrous and without setose depresied areas; first abdo-
mimal segment nol carinate dorsally ..o o oo 24,

21, (a) Telson armed with three pairs of lnrge movalle lateral spines: ischium of the [irst leg
carries a spinc subequal in size 1o that of the basinl spine of the leg :
M. imtermieding Kishinouve.

(i) “ThEsE Teatdt e IROpresent Sloon s s st s s e e 2ot

Burr., RarFFLes
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22,

a5,

- e} Anterjor portion of the hepatic groove straight, running aniero-

THE MALAYAN FPENAEIDAE (CRUSTACEA): PART II 115

{a) Rostrum short, not rea::hing to the distal end of the Arst segmeni of the amtennular
peduncle, elevated trinnpularly at the base: the median and the lateral plates of the
thelyetm adre subequal in size, amd ovoid in shipe ..o ML Dvsiastiasn (de Man).

(h) Restrum not clevated trinngularly ar the hase, reiiching beyond the

busal sepment o
antennular peduncle 1t of the

.................................................... 2Y.

i ventrally: the developed
pair of large disto-laleral lobes (de Man
plate of the thelyeum depressed, lateral
143 abe fiest leg may or may not have
................................. veeew e ML mastersic (Haswell).

pelasmahas a pair of large distal lobes and 3
1201 PL 6. Figs, 154, 15h.): anterior median
plites broad and flat (Hall 1956 2L 1L Fig,
an ischiul spine

(B) Anteriof portion of the hepatic groove “C" shaped: petisma without large disto-laternl
lobes: anterior median plate of the elyeum: elevited, Diteral plates with a curved
ridge: first leg wsually with a small ischial spine

M. monocerns ( Fabriciog) (Setose form),

. e} Rostrum wsually with oo clevated erest and with o marked edentate distal portion ... 25

{h) Rostrum without an clevated crest; teeth distributed evenly along the rostrum

A there bein
no marked edentale lip &

.................................................. 26.

{#) Upper antennular flagella 1/2 the fenpth of the carapace: median plate of the thelyecum
larger than the lateral plates: disto-lateral projections of the petasma directed outwards
at an angle of about 45° ta the mid-line of the petasma

M. brevicorniy (H. Milne-Edwards).

(#) Upper antenmilar Angelln 2/3rd. the Jenpih of the carspace: median plate of the thelycum
smaller than the lateral plates: disto-lateral projections of the petasma scarcely diverg-
g | from the mid-line of e pelagmbl coweoniaern e eossios M. spinularis Kubo,

. (a) Anterior portion of the hepatic groove somewhal curved but not “C" shaped: basal seg-

ment of the eye-stalk of adulis bears dorsally a spinc dirccted anteriorly: median plate
of the thelyeum much broader anteriorly than posteriorly and in the anterior margin
elevated considerably from the sternum: distal lobes of the petasma broader distally
than proximally (Hall 1956 PL 12, Fig. 19 . cvvvernarrrons M. sinpaporensis Hall,

() Anterior portion of the: hepatic groove “C" shaped. basal segment of the eve-stalk with-
oul & spine; median plate of the thelyeum not markedly broader anleciorly: distal lobes

of the petasma broader proximally than distally (Hall 1956 PL 10. Fig. 11)
M. monoceros (Fabricius) (plabrous form).

Genus Parapencopsis

Py

3.

¥l

{a) Mastigobrunch absemt from the first anmd second pereiopods ... ven i anns 28,
(b} Masligobranch present on the first and second pereiopods oo oan v cvrria oo 11
o (z): Epigostric-spine:absenll «oicisviiian civann- e ey P. tenclls (Bate).
(&) Epigasiric. sping present . .c....p b il e s el B

. (a} Post-rostral carina almost reaching (o the posterior: border ol the carapace: rostoum. ex-

eeli by more than the looper dismmeter of the cornea
ceeding tho cye by o I B himpesfordi Alsock:

-rostral curing: rostrum short, only surpassing the cye slightly
(B) No post-rostral carins i 8 P, venusta de Nan.

C 1+ fifth pereiopods exceedingly long and slender o
(a) Epigestric spine abscn P e S P. gracillitna Nobili.

{h) Epigastric spinc present; fifth pereiopods normal «oonvvonn s A N T o 1.

irst | abdominal segments carinate dorsally, the carina of lhq ﬁm; at fenst
Lt FITui;EdysgcuS:j u ........... Em .................... P. affinis (H. Milnc-Edwards].
(h) First-and second abdominil segments v EpaT i1 R v 111 L s e o5 e 1
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32, {a) Rostrum decurved, armed plongats-emive lemgih 2o oo o0io., L criltriresivis. Alcoek.

(b} Rostrum stroight, uplurned ot the lip, or sipmoid, wsually with a disial styliformn portion
33,

33, (a) Post-rosiral caring with o well defined groove along most of its length
I prafbute sp. nov.

(f) Post-rostrol carina with an il defined groove ilong most of fts length; rostrum with o Very
fong slender styliform distal PO e wais F e e P hardwickii ( Miers ),

(¢} Post-rostral carina with a scarcely discernable graove set at about 2/3rd, of the earapace,
LR L el L e Poomaxiliipedo - Alcock.

Genus Trachypeneus

34, (a) Mastipobranch present on the first three pairs of pereiopods ..o oo Ll oL 15,
(b} Mastipobranch present on the thind pair of pereiopods only L, oo 6, |
35, (a) The plates of the thelycum with rafsed anierior s Interal murgins, the penerl appear- |

ance of the organ being that of an arm chair, the hack af which is dirceted anteriorly
T xeddifi sp. nov.

() The anierior platc of the thelycum muay have o raised anterior margin, but laterally the |
marging are nol raised! a deep excavaiion present belween the anterior plide and the
transverse sternal ridpe . ... ... T TR T Lk o) S Ty T. eurvirostriy (Stimpson ),

36, Mare

(o) The distal horns of the petasmo which are directed laterally are almost steaigh
T. wnicus sp. nov.

(k) The laterally directed horns of the petasma are curved to 3 direction away from the hase
of the pelasma; the distal margin of cach horn bears 2 roughly ovaid lamina; the an-
terior (dorsal) surface 6f the petasmal endopodites is devoid of tceth

T. furcills sp. nowv,

.
FEMALE

{a) The anterior plale of the thelveum has a posterior projection on each side of which is a
decp circular depression in the literal plotes .. ..., ..., ... T, geretnrithosy { Hoswell ).

(B} The anterior plate of the thelycum is semicircular in outling; the posterior margin his to
marked projection, nor are there two deep depressions in the lateral plates
T anions sp,. nov.,

Genus Metapenaeopsis

A7, (a) Stridulating TidEes PrESENL ...\ vniveninnnan T e e T e e b 38,
(&Y Steldulaling widees ablent cibrnsipcrmrsR e i,

38. fa} Four'to six stridulating ridges, the ridges being arranged in o short, struight, upproximalely
DotTzontal Thamd - B r e s T i M. steichilany (Wood-Mason?,

(fr) Usually 9 to 12 stridulating ridges (7 or B in very small specimens, 13 in very large speci-
mens): the ridpes nre arrénped oo corved band directed antero-ventrally from the
posterior margin of the Carapace . .....o.ovun.nn ATy M. novie-piinene [Haswell),

(c) 12 to 24 stridulating ridges {(only specimens with a carnpace lenpth less than 049 cm. have
less than 16 ridges): the ridges are accanged in o curved band direeted antero-ventrally
from the posterior mergin of the CATAPICE oo oivnvnnnrn.s M. barbainy (de Huan).

39, (ua) Rostrum long and slender: sixth abdominal segment almost three times as long as deep
measured at the posterior end ... .. ... vrsees MOoandamanensizs {Wood:Mason) .

(b} Rostrum not long and slender, surpassing the eve by a distance less than the longer dia-
meicr of the cornea: sixth abdominal segment less than twice as long a5 deep measured
T | = ] Pl e e T e e . T M. mogiensis (Rathbun).

BuLL, Rarries
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Fxplanation of Plates

Prate 17
1. Solenocera spingjuge sp. nov. Female (1-7 cm. carapace).
2. Solenocera spinajugo sp. nov. Antero-inferior margin of the* pace.
3. Solenocera spinajugo sp. nov. Thelycum. : %
4. Metapenaens spinlatuy Kobo. Petasma (193 cm, carapace).
5. Hereropenaeus longimanies de Man. Thelycum. :

PLATE 18
6,

Heteropenacus longimanuy de Man. Female (20 cm, carapace),

7. Atvpopeneus stenodactylus (Stimpson). Thelycum {1:2 cm. carapace).

8. Parapencopsis gracillima Wobili. Petasma (19 cm. carapace ).

9. Parapeneopsis venusta de Man, Petasma (09 cm. carapace).

10. Parapeneopsis venusta de Man. Thelycum (13 em. carapace).
PrateE 19

11. Parapencopsis prohata sp. nov, Female (29 cm. carapace).

12a, b. Parapeneopsis probata sp. nov, Petasma (2-1 cm. carapace).

13. Parapeneopsis probata sp. nov. Thelycum (3-1 em. carapace}.
14. Parapenaeus fissurus (Bate). Thelycum (2-7 cm. carapuce ).
15. Trachypeneus granuloses (Haswell). Thelycum (24 em. carapace).
PraTe 20
16. Trachypeneus furcilla sp. nov. Male (1-05 cm. carapace).
17.  Trachypeneus furcilla sp. nov. Petusma,
18, Trachypenens sedili sp. nov, Female (-6 cm. carapace).
19.  Trachypenews sedili sp. nov. Thelyeum.
Prate 21
20. Metapenacopsis barbatuy (de Haun). Stridulating ridges (16 cm. carapace).
21. Metapengeopsis stridulans (Wood-Mason ). Stridulating ridges ( 240 ¢m, cara-
pace).
22, Metapenaeopsis novae-guineae (Haswell). Stridulating ridges (-4 cm. cara-
pace).
23, Metapenaeopsis siridulans (Wood-Mason ). Petasma (14 em. carapace).
24. Metapenacopsis novae-guineae (Haswell). Petasma (1-4 cm. carapace).
25. Metapenacapsis andamanensiy ({Wood-Mason ). Thelycum (1-8 cm. carapace).
26. Sicyonia emmanneyi 5p. nov, Female (096 cm. carapace).
27. Sicyonia ommanneyi sp. nov. Thelycum.

Mus. 26, 1961
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Malavan Penacidae (D. N. F. Halil).
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No.
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Malayan Penaeidae (D. N. F. Hall).
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12a

Malayan Penaeidae (D. N. F. Hall).
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lcm

Malayan Penaeidae (D. N. F. Hall).
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fpe

Malayan Penaeidae (D. N. F. Hall).





