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as or slightly shorter than eye. Except for P. coutierei, moreover, their apex is always
bifid. In P. coutierei the rostrum is triangular in dorsal view.

From P. aequimana (PAULSON) and its allied species, which have no spine on the
fifth abdominal somite and subequal or equal second pair of pereiopods, P. macrognatha
differs in having a small and simple rostrum and no antennal spine.

Size STIMPSON’s type is 25.1 mm in length. The present material is 2.5 mm in cara-
pace length and 0.4 mm in rostrum length.

Distribution  Hong Kong, 8 fms (STIMPSON, 1860), S. of Saleyer, 8 m (DE MAN,
1920; present publication).

Processa moana YALDWYN, 1971

Processa ? n. sp. RICHARDSON and YALDWYN, 1958, p. 34, fig. 32.
Processa moana YALDWYN, 1971, p. 91,

Definition Rostrum narrow, slender, apex bifid, exceeding slightly beyond eye.
Antennal spine present. Pleuron of fifth abdominal somite rounded posteriorly.
Second pereiopods equal, 1 meral and 13 carpal joints. Propodus of fifth pereiopod
without ‘any spine on posterior margin.

Size Length up to 1 inch (RICHARDSON and YALDWYN, 1958) and the male holo-
type is 6 mm in carapace length (YALDWYN, 1971).

Distribution The species has been recorded only from Bay of Plenty (RICHARDSON
and YALDWYN, 1971).

Processa molaris CHACE, 1955
(Figs. 29 and 30 a-d)
Processa molaris CHACE, 1955, p. 11, fig. 5 a-t.
Processa coutierei HOLTHUIS, 1958, p. 33, fig. 13 (not Processa coutierei NOBILI).
Processa molaris MANNING and CHACE, 1971, p. 13 (list).

Central Pacific
Namu Island, Bikini Atoll, reef at shore inside lagoon, April 3, 1946, M. JOHNSON leg, — 1 ovig.
Q@ (one of the paratypes of P. molaris, USNM)

Siboga Expedition
Station 40, Anchorage off Pulu Kawassang, Paternoster Islands, depth 12 m, bottom coral reef,
April 2, 1899 — 1 juv. (RMNH)

Red Sea
Golf van Akaba, Eylath, Israel, No. E 5517a, May 2, 1955, H. STEINITZE leg. — 1 ovig. ¢ (RMNH
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No. D 14287)

East Africa
Jadini, Kenya, lagoon pools at LWS, bottom sand and weed, September 14, 1973, A. J. BRUCE
leg. — 1 ovig. ? (EAMFRO)

Definition Rostrum narrow, simple. Antennal spine absent, but suborbital angle
pointed.  Pleuron of fifth abdominal somite rounded posteriorly. Lateral plate of
sixth abdominal somite obtusely pointed. Stylocerite pointed. Basicerite of antennal
peduncle without distinct spine. Third maxilliped without exopod. Second pereiopods
subequal, with 1 or 2 meral and 6 carpal joints. Propodus of fifth pereiopod with four
pairs of spines on posterior margin.

Fig. 29. Processa molaris CHACE, paratype, ovigerous female from Bikini Atoll. Scale
represents 1.0 mm.

Remarks  The species is closely related to P. coutierei NOBILI in having the carpus of
the second pereiopod subdivided into 6 joints (Figs. 18 f and 30 c¢), in the unusual-
ly large mandible and in having a single outer spine on the ischium of the fifth pereiopod
(Figs. 18 iand 30 d), which characters are unique in the family Processidae. The spe-
cific status of P. coutierei depends upon the present material from Mombasa, NOUVEL’s
redescription of the holotype and Dr. FOREST’s kind reexamination of the mouthparts
and branchial formula of the holotype. P. molaris and P. coutierei differ from each
other by the following characters.

(1) P. molaris bears no exopod on the third maxilliped, while in P. coutierei the °
third maxilliped is provided with a distinct exopod, which is well developed, being as
long as that of the second maxilliped. (2) The rostrum of P. molaris is shorter than
the eye, P. coutierei has a long rostrum, extending beyond the distal end of eye. (3)
The apex of the telson is pointed in the middle and flanked by three pairs of spines in
P. coutierei, while in addition to three pairs of spines, each outer distal corner ofthe
telson in P. molaris ends in a small sharply pointed spine, but is without the median
spine.
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P. molaris is comprehensively described and excellently figured by CHACE (1955).
Through the courtesy of Dr. CHACE, one of the paratypes of that species could be re-
examined. Three other specimens of the species are examined; the first was collected
from East Africa, and kindly donated by Dr. BRUCE. The second was obtained from
the Red Sea and forms part of the collection of the Rijksmuseum van Natuurlijke His-
torie. It was received through the courtesy of Dr. HOLTHUIS, and was referred to P.
coutierei by HOLTHUIS (1958). The last is a very small specimen of the Siboga collec-
tion which was referred to P. australiensis by DE MAN (1920).

The Siboga material is rather different from the first three specimens but apparently
differs from P. australiensis in the rounded pleuron of the fifth abdominal somite and
the short and equal second pair of pereiopods, in which the merocarpal articulation
does not reach the anterior margin of the carapace. It is too small to confirm some
specific characters, such as the segmentation of the carpus of the second pereiopods
and the spination of the basicerite. Moreover it has a rather long rostrum, reaching
beyond the eyestalk and shows remains of a rudimental exopod on the third maxilliped
and the first four pereiopods. However, it probably belongs to P. molaris, in having the
unique shape of the rostrum, as in the adult females, and the pointed stylocerite.

The remaining three specimens agree well with one another in every respect but some
minor variations are observed. They are all ovigerous females, and the paratype is 1.9
mm in carapace length but the other two specimens are rather larger, 2.7 and 3.1 mm.
The eggs are comparatively large, measuring about 0.35 mm in the paratype, 0.49 x 0.24
mm in the Red Sea specimen and 0.71 x 0.63 mm in the East African specimen, while
the number of eggs are comparatively few in the latter two specimens and in the for-
mer specimen only a few eggs are observed attached on the pleopods.

The rostrum is short, extending as far forward as the end of the eyestalk and each
lateral margin of the rostrum is elevated as low and thin keel in all specimens (Fig.
30 a). The postorbital carina is well developed in all specimens and the suborbital angle
is sharply pointed in the East African specimen and not sharply pointed in the type
and the Red Sea specimen (Fig. 30 b). The lateral plate of the sixth abdominal somite
is triangular, the tip being rounded. The basicerite of the antennal peduncle bears two
blunt processes on the outer distal margin with a thin projection below the lower
process just inside, and one small process on the inferior margin in all specimens. The
merus of the second pereiopod is indistinctly subdivided into two joints in the specimen
from East Africa, but not subdivided in the two other specimens. The merus of the
fiftth pereiopod is armed with one or two outer spines on the East African and the
Red Sea specimens (Fig. 30 d), while it is unarmed in the type series (CHACE, 1955,
fig. 5 t). The fourth pereiopod is longer than the third and fifth pereiopods. CHACE’s
figures of the third (Fig. 5 r) and the fourth (Fig. 5 s) pereiopods seem to be interchanged.

Size According to CHACE (1955), the carapace length varies from 1.7 to 2.0 mm
in the types and the entire animal in the holotype is 8.5 mm long. The Red Sea and
the East African specimens are rather larger, 2.7 and 3.1mm in carapace length, re-
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spectively, The Siboga specimen is much smaller, 0.9 mm in carapace length.

Distribution.  This is a littoral species, found mostly on coral reefs. Burok I., Ronge-
lap Atoll, intertidal coral (CHACE, 1955), Namu I., Bikini Atoll, reef at inside lagoon
(CHACE, 1955 ; present publication), Paternoster Is., 12m (DE MAN, 1920; present
publication), Eylath, Israel (HOLTHUIS, 1958; present publication), and Jadini, Kenya,
lagoon pools at LWS (present publication).

Fig. 30. Processa molaris CHACE, a, ovigerous female (2.7 mm in carapace length) from Eylath;
b-d ovigerous female (3.1 mm) from Jadini.
a, rostrum, b, anterior part of body, ¢, right second pereiopod, d, fifth pereiopod. Scale

represents 1.0 mm.

Processa neglecta sp. nov.
(Figs. 31 and 32 al)
Processa sp. p.p. DE MAN, 1920, p. 203 pl. 17 fig. 52 o (not 52-52i=Processa affinis sp. nov.; 52 j
-n = Nikoides sibogae DE MAN; 52p = Processa demani sp. nov.).
Processa aequimana DE MAN, 1922, p. 44, pl. 4 fig. 19-19f (not Nika aequimana PAULSON).

Siboga Expedition
Station 96, SE side of Pearl-bank, Sulu Archipelago, depth 15 m, bottom lithothamnion, June 27,
1899 — 1 ovig. 9 (paratype, AM)
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Station 104, Sulu harbour, Sulu Island, depth 14 m, bottom sand, July 2-3, 1899 — 1 9 (paratype,
AM)

Station 181, Ambon-Anchorage, depth 54 m, bottom mud, sand and coral, September 5-11, 1899
—3 ovig. 99, 1 9, 2 spp. (paratype, AM)

Station 258, Tual-anchorage, Kei Islands, depth 22 m, bottom lithothamnion, sand and coral, December
12-16, 1899 — 1 & (paratype, AM)

Ambon — 1 sp. (paratype, AM)

South Viet Nam

Station 77, Bay of Nha Trang, depth 11 m, bottom mud, January 20, 1960, V. A. GALLARDO
leg. — 1 9 (paratype, RMNH)

Station 221, Bay of Nha Trang, depth 17 m, bottom sand, March 7, 1960, V. A. GALLARDO leg.
— 1sp.(paratype, RMNH)

Station 232 II, Bay of Nha Trang, depth 12 m, bottom sand, March 8, 1960, V. A. GALLARDO
leg. — 1 sp. (paratype, RMNH)

Station 250, Bay of Nha Trang, depth 19 m, bottom sand, March 18, 1960, V. A. GALLARDO
leg. — 1 9 (paratype, RMNH)

Station 251s, Bay of Nha Trang, depth 20 m, bottom sand, March 18, 1960, V. A. GALLARDO
leg. — 1 &, 1 oivg. @ (paratypes, RMNH No. D 17053)

Station 260, Bay of Nha Trang, depth 17 m, bottom sand, March 18, 1960, V. A. GALLARDO
leg. — 1 @ (paratype, RMNH No. D 17055)

Station 264, Bay of Nha Trang, depth 9 m, bottom sand, March 21, 1960, V. A. GALLARDO
leg. — 1 & (paratype, RMNH)

Station 265, Bay of Nha Trang, depth 11 m, bottom sand, March 21, 1960, V. A. GALLARDO
leg. — 1 ovig. @ (holotype, RMNH)

Station 292, Bay of Nha Trang, depth 25 m, bottom sand, March 25, 1960, V. A. GALLARDO
leg. — 1 ovig. ? (paratype, RMNH)

Station 297, Bay of Nha Trang, depth 20 m, bottom muddy sand, March 25, 1960, V. A. GALLARDO
leg. — 1 ovig. 9 (paratype, RMNH No. D 17056)

Station 303, Bay of Nha Trang, depth 15m, bottom sand, March 30, 1960, V. A. GALLARDO
leg. — 1 & (paratype, RMNH)

Definition Rostrum narrow, slender; apex bifid.  Antennal spine usually small.
Pleuron of fifth abdominal somite rounded posteriorly. Lateral plate of sixth abdomi-
nal somite without spiniform process. Stylocerite usually without outer distal spine.
Basicerite with developed spine. Third maxilliped with short exopod. Second pereiopods
subequal in length, with 3-5 meral and 12-13 carpal joints. Propodus of fifth pereiopod
with four spines on posterior margin.

Description Body slender (Fig.31). Rostrum slender, falling far or slightly short
of end of eye; apex distinctly bifid, lower tooth longer than upper tooth; upper margin
straight; lower margin convex posteriorly and a little concave at middle, curved upward
at tip in adults (Fig.32 a4) and upper and lower margins straight in some young speci-
mens (Fig. 32 b). Carapace 2.5-3.5 times as long as rostrum; suborbital angle slight-
ly pointed; antennal spine small and in some specimens absent; postorbital region feebly
concave (Fig.32 a, b, h).

Pleura of first five abdominal somite rounded. Pleuron of sixth somite pointed but
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Fig. 31. Processa neglecta sp. nov., holotype, ovigerous female from Bay of Nha Trang. Scale
represents 1.0 mm.

not acute; lateral plate not pointed (Fig.32 4, e). Telson 1.3-1.6 times as long as sixth
somite, with two pairs of dorsal spines, anterior pair placed on anterior fifth of telson,
posterior pair on three-fifths of telson; posterior margin with a very small spine at middle,
flanked by three pairs of spines (Fig. 32 f).

Eye moderate in size and slightly depressed. Antennular peduncle as long as anten-
nal scale; basal segment longer than distal two segments combined; stylocerite obliquely
truncated and 'with a very small spine on outer distal angle in most specimens (Fig.
32 ¢) but entirely quadrate on outer distal angle in a few specimens (Fig. 32 g); second
segment about 1.5 times as long as third segment; outer flagellum thickened in basal
7-10 joints in females and 10-12 joints in males, of which the distal 2 or 4 joints in fe-
males and about all in males with setae; inner flagellum slender. Antennal scale 5.6-
6.5 times as long as broad; outer spine exceeding slightly beyond lamellar part; basi-
cerite with a well developed spine (Fig. 32 g, h); carpocerite reaching distal third of scale;
flagellum more than twice as long as body.

Third maxilliped extending beyond antennal scale by ultimate segment or ultimate and
distal half of penultimate segment; antepenultimate segment longer than distal two
segments combined, which are equal in length (Fig.32 i). First pair of pereiopods
more slender in males than in females, reaching just end of scale. Second pair of pereio-
pods equal in length (Fig. 32 j, k); merocarpal articulation reaching beyond eye; merus
obscurely subdivided into 3-5 joints; carpus into 12-13 joints; palm slightly longer than
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Fig. 32. Processa neglecta sp. nov., paratypes, a, female (2.4 mm in carapace length), b, ¢, i- 1,

female (2.0 mm), e, f, male (1.9 mm) from Bay of Nha Trang; d, g, h, ovigerous female
(2.8 mm) from Sulu Archipelago.

a, b, anterior part of body, ¢, same in dorsal view, d, e, posterior part of body, f, telson, g,
basal segment of antennular peduncle, 4, anterior margin of carapace and basicerite, i, third

maxilliped, /, right second pereiopod, k, left second pereiopod, I, dactylus and propodus of
fifth pereiopod. Scales represent 0.5 mm.
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fingers. Third pereiopod reaching with dactylus and propodus or these two segments
and half carpus beyond antennal scale; ischium always with two spines; merus with
three or four spines. Fourth pereiopod reaching with dactylus, propodus and half or
two-thirds length of carpus beyond antennal scale;spinations of ischium and merus similar to
those of the third pereiopod. Fifth pereiopod reaching with distal two segments beyond
antennal scale; propodus with four spines on posterior margin (Fig. 32 7).

Endopod of first male pleopod stightly notched at end, inner lobe with some reti-
nacula. Fifth abdominal sternite with a median keel; sixth sternite with a preanal spine.
Eggs comparatively large and rather numerous, 0.35 x 0.44 mm in diameter.

Remarks  The present new species, P. neglecta, was considered to be identical with
P. agequimana PAULSON, and described fully under that name by DE MaN (1922).
It is distinguished from P. gaequimana by having four spines on the propodus of the fifth
pereiopod, 3-5 meral and 12-13 carpal joints of the second pair of pereiopods and the
unarmed lateral plate of the sixth somite, as already mentioned in the remarks of P.
aequimana. On the other hand, P. neglecta is most closely allied to P. dimorpha sp.
nov. and the distinctions between them are mentioned in the account for the latter
species.

While P, neglecta somewhat resembles to two Atlantic species, P. hemphilli MANNING
and CHACE and P. parva HOLTHUIS in having the antennal spine, the rounded pleuron
of the fifth abdominal somite and equal second pereiopods. They, however, are more
closely related to P. dimorpha than P. neglecta and therefore, separated apparently
from P. neglecta by such characters distinguishing P. dimorpha from P. neglecta as the
developed antennal spine, the pointed stylocerite and two or three spines on the poste-
rior margin of the propodus of fifth pereiopod.

A single male from Siboga station 258, which was treated as P. australiensis by DE
MAN (1920), was small (2.1 mm in carapace length) and rather broken and mutilated.
It, however, does not belong to P. australiensis, because of the rounded pleuron of the
fifth abdominal somite. Judging from the shape of the styloceite, of the basicerite
and of the pleuron of the sixth abdominal somite and the comparative length of the
second and third antennular segments, it probably identical with the present new species.

P. neglecta represents some morphological variations in the important specific char-
acters.  The antennal spine is generally small, but a single ovigerous female from Siboga
station 96 and four small specimens from Ambon (Siboga material) and the Bay of Nha
Trang, South Viet Nam, bear no spine on the anterior margin of the carapace. Even in
this case the antennal angle is more or less produced. In addition, the outer distal
angle of the stylocerite is armed with a small but distinct spine in some specimens from
the Bay of Nha Trang, for example, a female from station 221. [t is pointed but very
indistinct in one specimen from station 260 and is entirely quadrate in an ovigerous
female from station 292. These variations seem not to be correlated with growth rate
or sex.
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Size  The holotype is about 10 mm in body length, the carapace is 2.65 mm and the
rostrum is 0.95mm in length. OQvigerous females are 2.4-2.7 mm and males are 1.9
-2.8 mm in carapace length. The largest specimen is a non-ovigerous female, 3.1 mm
in carapace length.

Distribution Kei Island, 22 m (DE MAN, 1920; present publication), Sulu Is., 14-15 m
(DE MAN, 1920; present publication), Ambon, 54 m (DE MAN, 1920 and 1922; present
publication), Bay of Nha Trang, 9-25 m (present publication).

Processa processa (BATE, 1888)
(Fig. 33 a-b)
Nika processa BATE, 1888, p. 527 (not pl. 95 fig. 1).
Nika processa HENDERSON, 1893, p. 445.
? Processa processa NOBILI, 1903, p. 8.
not Processa processa RATHBUN, 1906, p. 912, pl. 22 fig. 6 (= p.p. Nikoides maldivensis BORRA-
DAILE and Nikoides danae PAULSON or N. gumeyi sp. nov.).
Processa processa DE MAN, 1920, p. 199 (list).
not Processa processa EDMONDSON, 1946, p. 247, ( =? Nikoides danae PAULSON).
? Processa processa JOHNSON, 1961, p. 54.
not Processa processa FUJINO and MIYAKE, 1970, p. 257 (=Nika kotiensis YOKOYA).
Processa processa MANNING and CHACE, 1971, p. 13 (list).

Definition Rostrum narrow, slender, bifid at apex. Antennal spine absent. Pleuron.
of fifth abdominal somite rounded posteriorly. Lateral plate of sixth somite truncated,
Stylocerite obliquely truncated. Basicerite without spine. Third maxilliped with exo-
pod. Right second pereiopod with 20 or more carpal joints, left second pereiopod with
about 10 or more joints. Ischium of these second pereiopods not subdivided and sub-
division of merus of these pereiopods obscure.

Remarks The specific status of Processa processa (BATE) has been very obscure.
GURNEY (1937), for instance, considered this species to be a species incerta, as it was
never adequately described and as the figures of the species in BATE’s report were made
after a specimen of the European Nika edulis. Recently Dr. INGLE of the British
Museum (Natural History) kindly reexamined the type of Nika processa, and informed
several important characters of it as follows: “Antennal spine absent. Pleuronof
fifth abdominal somite rounded. Lateral plate of sixth somite truncate. Stylocerite
truncate.  Basicerite of antennal peduncle without a spine. Third maxilliped with an
exopod.  Segmentation of right second peraecopod — the peracopods 1-2 detached, the
longest (2nd) is shown in the figure (Fig. 33 a), the segmentation of the carpus is
indistinct but seems to have 20-21 segments. This peraeopod seems to reach to about
1/2 way along antennal scale. The segmentation of 2nd left peracopod is shown in
figure (Fig. 33 b), the carpus is indistinctly segmented. The 3rd and 4th peraeopods
are detached and are not readily identifiable, but none of the detached peraeopods have
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spines on their segments; a bunch of setae is present of the distal propodal margin of
each peracopod. The S5th peraeopods are detached and not easily identifiable, the
segments are without spines, but the distal propodal margines are setosed.”

Judging from this repley, BATE’s figures of Nika processa were not made after its
type specimen as mentioned by GURNEY (1937). The most remarkable difference
between the type specimen and BATE's figures is the absence of the antennal spine.
Although some authors were referred their specimens to Processa processa (BATE), thus,
all of them seem to be misidentified, beside RATHBUN (1906) whose P. processa is
partly Nikoides maldivensis BORRADAILE and partly N. danae PAULSON or N, gurneyi
sp. nov, as mentioned above. DE MAN (1920) thought the specimen from Sanana Bay
of Siboga station 193, belonging to P. processa. In his publication of 1922 he con-
firmed his earlier statement by considering the specimen belonging to P. processa indeed.
After the direct examination of this specimen, however, it proves not to belong to the
true P. processa, but to the new species, P. affinis described herewith. FUJINO and
MIYAKE (1970) recently reported P. processa from East China Sea, but their species is
‘referred to P. kotiensis (YOKOYA).

Fig. 33. Processa processa (BATE), holotype, female from Amboina.

a, right second pereiopod, b, left second pereiopod; after camera lucida
skeches by Dr. INGLE. Scale represents 1.0 mm.

Considering the absence of the antennal spine, the unequal second pair of pereiopods
and the rounded pleuron of the fifth abdominal somite, P. processa is easily distinguish-
ed from the other Indo-West Pacific species of this genus and closely related to the
Atlantic species, Processa bermudensis (RANKIN), Distinctions between these two spe-
cies are only the segmentations of the second pair of pereiopods and the armature of
the third and fifth pereiopods.

Size The holotype is a female, 26 mm in length (BATE, 1888).
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Distribution The species is very rare and no additional material is found. Ambon,
15 fms (BATE, 1888).

Processa sulcata sp. nov.
(Fig. 34 a0)
Processa australiensis p.p. DE MAN, 1920, p. 199, pl. 17 fig. 51k-m (not Processa austral-
iensis BAKER, 1907).
Processa australiensis GURNEY, 1937, p. 88, pl. 1 figs. 11-15  (not Processa australiensis
BAKER, 1907).
Processa sp. KENSLEY, 1969, p. 172, fig. 14 ag

Japan

Japan, P. F. von SIEBOLD leg. — 1 sp. (syntype of Nika japonica, RMNH No. D 991).

Off Asamushi, Aomori Bay, Aomori Prefecture, Sargassum and Zostera belts, small Danish seine,
September 2-3, 1960, H. SANDO leg. — 2 338, 1 ovig. ¥, 1 ? (paratypes, ZLKU No. 13890)

Off Akashi, Sea of Setonaikai, March 15, 1958, J. YASUDA leg. — 1 J, 1 ovig. 9, 1 @ (paratypes,
ZLKU); Kurushima Strait, depth 52 m, bottom sand, gravel, December 10, 1967 — 1 9 (paratype
ZLKU)

Sea of Genkai, Ainoshima Island, Fukuoka Prefecture, Danish seine, July 18, 1967, night, S.
MATSUURA leg.-1 ovig. 9 (holotype, ZLKU No. 13900), 2 &3, 1 ovig. @ (paratypes, ZLKU No.
13901)

Off Yoshimi, Yamaguchi Prefecture, depth 13-23 fms, November 11, 1966, night I. MURATA and
H. KISHIMOTO leg. — 1 ovig. @ (paratype, ZLKU No. 13899)

Tomioka Bay, Amakusa Islands, Kumamoto Prefecture, Zostera belt, small Danish seine, April 24,
1959, night, T. KIKUCHI leg. — 16 &3, 14 ovig. 99 (paratypes, ZLKU No. 13860); June 21, 1959,
night, T. KIKUCHI leg. — 7 &3, 4 ovig. 92, 6 92 (paratypes, ZLKU No. 13843)

Tomioka, Amakusa Islands, gill net, depth 35 fms, October 6, 1966, A TAKI leg. — 1 &, 1 ovig.
?, 1 9 (paratypes, ZLKU No, 13896)

Station 4, Chijiwa Bay, Nagasaki Prefecture, dredge, 1961, T. KIKUCHI leg. — 1 &, 1 ovig. %,
(paratypes, ZLKU No. 13894)

Siboga Expedition
Station 7, east reef of Batjulmati, Java, 7°55.5'S, 114°26'E, March 11, 1899 —~ 1 &, 1 ? (paratypes,
AM).

South Viet Nam
Station 303, Bay of Nha Trang, depth 15 m, bottom sand, March 30, 1960, V. A. GALLARDO
leg. — 1 9 (paratype, RMNH).

South Africa
24°53'S, 34°56’E, depth 55m, 1964, Anton Brunn — 1 ovig. @ (SAM Cat. No. PED 16 x-y).

Definition  Rostrum narrow, bifid apex. Antennal spine present. Pleuron of fifth
abdominal somite pointed. Lateral plate of sixth abdominal somite truncated or tri-
angular. Stylocerite rounded. Basicerite without any spine or process. Third maxilli-
ped with well developed exopod. Right second pereiopod with 10-14 meral and 21-
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30 carpal joints, left second pereiopod with (3) 5-7 meral and 10-14 carpal joints. Pro-
podus of fifth pereiopod with 10-13 spines on posterior margin.

Description Body rather robust (Fig. 34 4). Rostrum reaching scarcely beyond erd
of eyestalk; apex distinctly bifid (Fig. 34 b, ¢). Carapace 4.5-5.1 times as long as rostrum;
suborbital angle not produced, continuous with a pointed antennal spine; postorbital
region distinctly hollowed (Fig. 34 ¢).

First four abdominal pleura smooth; fifth and sixth somites with sharply pointed
pleura; lateral plate of sixth somite truncated or rectangular at tip (Fig. 34 d). Telson
1.7-1.9 times as long as sixth somite, sulcated dorsally; dorsal surface with two pairs of
spines; posterior margin ending in a median spine, flanked by three pairs of unequal
spines (Fig. 34 e).

Eye as long as broad, dorsally flattened and ventrally rounded. Antennular peduncle
and flagellum similar to those of P. zostericola sp. nov. Antennal scale 4.5 times as
long as broad, reaching nearly end of antennular peduncle; lamellar part obliquely trun-
cated at tip, slightly overreaching outer terminal spine; basicerite bearing smooth outer
margin without any process; carpocerite reaching distal extremity of second segment of
antennular peduncle.

Third maxilliped extending beyond antennal scale by distal two segments. Right first
pereiopod with well-developed chela; propodus about 1.4 times as long as dactylus (Fig.
34 f). Left first pereiopod simple; propodus 2.5 times as long as dactylus; merus 2.8
times as long as carpus as in right pereiopod (Fig. 34 g). Right second pereiopod long,
reaching with merocarpal articulation beyond end of swollen part of antennular flagellum;
ischium as long as merus, carpus 1.7 times as long as merus; palm about twice as long
as broad; ischium with 2 or 3 joints, merus with 10-14 joints and carpus with 21-30
joints (Fig. 34 k). Left second pereiopod usually reaching with merocarpal articulation
beyond eye; ischium as long as merus; carpus 1.5 times as long as merus; ischium un-
divided, merus with (3) 5-7 joints and carpus with 10-14 joints (Fig. 34 7). Third
pereiopod reaching with dactylus, propodus and half carpus beyond antennal scale; merus
with four or five, mostly four, outer spines (Fig. 34 k).  Fourth pereiopod much longer
than third pereiopod, reaching with dactylus, propodus and more than half carpus beyond
antennal scale; merus bearing 3 or 4 outer spines (Fig. 34 /). Fifth pereiopod reaching
with dactylus and propodus beyond antennal scale; propodus with 10-13 spines on poste-
rior margin (Fig. 34 m).

Endopod of first pleopod in male bluntly pointed, bearing some retinacula on inner
distal margin (Fig. 34 0). Fifth abdominal sternite with a median spine. Uropod
similar to those of P. zostericola. Eggs small and numerous.

Ecology The present species is common in Zostera belt of Tomioka Bay, Amakusa
Islands and collected together with P. zostericola. In the Aomori Bay, northern ex-
tremity of the Main Island of Japan, P. sulcara is collected from Sargassum and Zostera
belts. While outside the Tomioka Bay, this species is collected from sea weeds or sessile
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Fig. 34. Processa sulcata sp. nov., paratypes; a, e, ovigerous female (4.6 mm in carapace

length) from Yamaguchi Pref.; b-d, f, g, »n, ovigerous female (3.7 mm) from
Ainoshima Is.; A ovigerous female (4.5 mm), k-m female (4.2 mm), o, male (3.7
mm) from Amakusa Is. ‘
a, animal in lateral view, b, anterior part of body, ¢, same in lateral view, d, posterior
part of body, e, telson, f, right first pereiopod, g, left first pereiopod, A, right second
pereiopod, i, left second pereiopod, j, chela of left second pereiopod, k, third
pereiopod, /, fourth pereiopod, m, fifth pereiopod, n,.dactylus and propodus of fifth
pereiopod, 0, endopod of first pleopod. Scale for @ represents 4.0 mm and scales for
b-o represent 1.0 mm.
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marine invertebrates that get entangled in gill nets for spiny lobster, and from dredge
samples.

Remarks  The present species is closely related to P. zostericola sp. nov., and differ-
ences between them are explained in the remarks of that species.

The Atlantic species, Processa macrophthalma NOUVEL and HOLTHUIS, somewhat
resembles the present species. The two species are readily distinguished from each
other by the length of the second pair of pereiopods. The merus of the right pereiopod
is subdivided into 14-20 joints in P. macrophthalma and 10-14 joints in P, sulcata. The
carpus of the right pereiopod is subdivided into 38-49 joints in P. macrophthalma and
21-30 joints in P. sulcata,

The syntype of Nika japonica DE HAAN is well preserved in spirit at the Rijksmuseum
van Natuurlijke Historie. It belongs to P. sulcata, as shown by the presence of a well
developed exopod on the third maxilliped, two pairs of distinct spines on the telson,
the slender and bifid rostrum and the unarmed basicerite of the antennal peduncle. Two
specimens of the Siboga material reported as P. australiensis by DE MAN (1920), and
GURNEY’s (1937) specimens of P. australiensis from the Red Sea are also identical
with the present new species, as already mentioned in the remarks of that species.
KENSLEY (1969) reported a single specimen from South East Africa, under the name
Processa sp. and gave a short description and remarks. Fortunately this specimen could
be examined, and proves to belong to the present species.

Size The holotype is 4.4 mm in carapace length and 16 mm in entire length. The
carapace length of ovigerous females varies from 3.4-6.3 mm. The largest specimen is a
non-ovigerous female measuring 7.6 mm in carapace length and 26 mm in entire length.
The largest male is 4.7 mm in carapace length.

Distribution Japan, 0-35 fms: off Asamushi, Aomori Prefecture; off Yoshimi, Yama-
guchi Pref.; off Akashi and Kurushima Strait, Sea of Setonaikai; Ainoshima I., Fukuoka
Pref.; Chijiwa Bay, Nagasaki Pref.; Tomioka Bay, Amakusa Is., Kumamoto Pref. (pres-
ent publication), Bay of Nha Trang, South Viet Nam, 15 m (present publication), But-
julmati, Java (DE MAN, 1920; present publication), South Arabian coast (GURNEY,
1937) and South East Africa, 55 m (KENSLEY, 1969; present publication).

Processa zostericola sp. nov.
(Fig. 35 al)

Japan
Off Asamushi, Aomori Bay, Aomori Prefecture, Sargassum and Zostera belts, small Danish seine,
September 2-3, 1960, H. SANDO leg. — 4 J3, 15 99 (paratypes, ZLKU No. 13824).
Tomioka Bay, Amakusa Islands, Kumamoto Prefecture, Zostera belt; small Danish seine, April 24,
1959, night, T. KIKUCHI leg. — 1 ovig. ? (holotype, ZLKU No. 13791), 12 &3, 4 ovig. 92, 3 &
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(paratypes, ZLKU No.13792); June 21, 1959, night, T, KIKUCHI leg. — 9 33, 3 ovig. 99, 2 99 (para-
types, ZLKU No. 13810).

Definition Rostrum narrow, bifid at apex. Antennal spine present. Pleuron of
fifth abdominal somite pointed. Lateral plate of sixth abdominal somite truncated or
triangular.  Stylocerite usually unarmed. Basicerite of antennal peduncle with rounded
process on lower distal angle. Third maxilliped with well developed exopod. Right
second pereiopod with 7-11 meral and 19-25 carpal joints, left second pereiopod with
5-6 meral and 13-15 carpal joints. Propodus of fifth pereiopod with 10-12 spines on
posterior margin.

Description Body rather robust (Fig.35 a). Rostrum directed slightly downward,
extending only to line between eyestalk and cornea; apex bifid, upper tooth much shorter
than lower tooth (Fig. 35 ¢). Carapace smooth, about 3.7-4.6 times as long as rostrum.
Suborbital angle not pointed, continuous with a small antennal spine; distinct subor-
bital groove present (Fig.35 b, ¢).

Pleura of fifth and sixth abdominal somite posteriorly pointed. Lateral plate of
sixth abdomiinal somite truncated or triangular (Fig. 35 d). Telson about 1.7 times as
long as sixth somite; dorsal surface shallowly grooved, with two pairs of dorsal spines;
posterior margin ending in a very small median spine and with three pairs of spines (Fig.
35¢).

Eye moderate, rather longer than wide. Antennular peduncle long and rather robust;
basal segment slightly longer than distal two segments combined, which are subequal in
length; stylocerite truncated at tip in most specimens (Fig. 35 b), but in a few specimens
its outer margin ending in a small spine (Fig. 35 f). Outer flagellum thickened in basal
16-20 joints; in males all thickened joints setose, but in females basal 6-7 joints bearing
no setae; distal part of outer flagellum also slender. Antennal scale about 4.8 times
as long as broad, reaching nearly end of antennular peduncle; lamellar part truncated
at tip and as long as stout outer spine. OQuter lower part of basicerite produced to a
small obtuse, not spiniform, process; carpocerite reaching to or beyond distal end of
second segment of antennular peduncle; flagellum about twice as long as body.

Third maxilliped exceeding antennal scale by distal two segments. First pereiopods
chelate on right and simple on left side. Second pair of pereiopods unequal, right
longer than left.  Merocarpal articulation of right second pereiopod reaching, at most,
end of antennular peduncle; merus with 7-11 joints and carpus with 19-25 joints (Fig.
35 k). Merocarpal articulation of left second pereiopod reaching distal end of eye;
merus with 5 or 6 and carpus with 13-15 joints (Fig. 35 #). Palm of both right and left
second pereiopods about 1.5 times as long as broad (Fig. 35 i). Ischium of third and
fourth pereiopods with two spines on outer surface; merus of these pereiopods with
usually three outer spines (Fig. 35 j). Fifth pereiopod with no outer spines but 10-12
small spines on posterior margin of propodus (Fig. 35 k).

Endopod of first pleopod in large male deeply notched at end, outer lobe rounded,
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Fig. 35. Processa zostericola sp. nov., a, holotype, ovigerous female (5.9 mm in carapace
length), b, d, e, j, k, paratype, male (3.4 mm), ¢, g, i, paratype, ovigerous female (5.5
mm), f, paratype, male (3.6 mm), h, paratype, male (4.3 mm), all from Amakusa Is.
2, animal in lateral view, b, anterior part of body, ¢, same in lateral view,d, posterior
part of body, e, telson, f, stylocerite, g, right first pereiopod, , second pair of

pereiopods, i, chela of left second pereiopod, j, merus and ischium of third
pereiopod, &, dactylus and propodus of fifth pereiopod, /, endopod of first pleopod.

Scale for @ represents 4.0 mm, scales for b-¢, g-/ represent 1.0 mm and scale for f
represents 0.5 mm.
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inner lobe bearing some retinacula (Fig. 35 /). First abdominal sternite with a median
spine,  Uropod longer than telson; outer margin of exopod straight, ending in two
spines, outer small and fixed, inner longer and movable. Diaeresis distinct, bearing
two broad triangular teeth.

Abnormality A single ovigerous female (ZLKU No. 13804) collected from Zostera
belt of the Tomioka Bay, Amakusa Islands, Japan is highly remarkable. Although the
specimen is 5.5 mm in carapace length and its general shape is very similar to the other
specimens collected together with it, in its first and second pereiopods the right and
left are entirely reversed. The proportional length of each segment of these two pereio-
pods and the segmentation of the merus and carpus of the second pereiopod agree
well with those of the opposite side of the normal specimens. The left first pereiopod
is a normal chela and stouter than the right, which ends in a simple claw. The left
second pereiopod is longer than the right, and reaches with the merocarpal articulation
beyond the second segment of the antennular peduncle; the merus is subdivided into
7 joints and the carpus into 22 joints. The right second pereiopod reaches with its
merocarpal articulation beyond the end of the eye; the merus is subdivided into 5 joints
and the carpus into 14 joints.

Ecology In Japan the present species is abundant in littoral weed belts. KIKUCHI
(1962 and 1966) reported that the species under the name Processa sp. was one of
“year round residents” in Zostera belts of Tomioka Bay, Amakusa Islands and it had
two generations in those belts. After the reexamination of a small part of his material,
his Processa sp. proves to contain, at least, three species, P. kotiensis (YOKOYA), P. sulcata
sp. nov and P. zostericola sp. nov. Of these P. kotiensis is not so common as the
other two species. P. sulcata is collected from sea weed and sessile marine invertebrates,
which get entangled in the gill nets used for fishing spiny lobsters outside the Tomioka
Bay; no specimens of P. zostericola are known to be obtained in this way. Thus P.
zostericola probably corresponds to the true “year round resident” of KIKUCHI's Processa
sp. and consequently it is thought to show two generations in Zostera belts. However,
in the present small samples collected in April and June, P. zostericola appears in about
the same quantity as P. sulcata and both have a few ovigerous females of about equal
size, so that it is impossible to draw any conclusion here.

Remarks  The present new species is very closely related to Processa sulcata sp. nov.
as well as to P. australiensis BAKER. As the distinctive characters from P. australiensis
are mentioned in the account for that species, only the differences between P. zosteri
cola and P. sulcata are mentioned here.

(1) The rostrum is shorter in P. sulcata than in P. zostericola and the apex is more
distinctly bifid in the former than in the latter. (2) The telson is longer in P. sulcata
than in P. zostericola; namely it is 1.7-2.0 times as long as the sixth abdominal somite
in the former and 1.6-1.8 times in the latter. (3) In P. zostericola the lamellar part
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of the antennal scale is straightly truncated and is as long as the outer terminal spine,
while in P. sulcata it is obliquely truncated and reaches with its inner tip beyond the
outer distal spine. Furthermore in the former species the basicerite is provided with a
small obtuse process which is entirely absent in the latter. (4) In P. sulcata the
second pereiopods are strongly unequal. The right is much longer and reaches with the
merocarpal articulation, at least, beyond the antennal scale. The palm of the chela
of the second pereiopods is slender and twice as long as broad. In P. zostericola the
second pereiopods are slightly unequal; the merocarpal articulation of the right pereiopod
reaches, at most, the end of the antennal scale. The palm of both sides of the second
pereiopod is about 1.5 times as long as broad.

From the Atlantic species, P. macrophthalma NOUVEL and HOLTHUIS, to which P.
zostericola is related, it is distinguished by the length of the second pair of pereiopods,
a character which also distinguishes P. sulcata from P. macrophthalma.

Size The holotype is 5.8 mm in carapace length. The ovigerous females vary from
5.3-7.5mm and the largest male is 4.5 mm in carapace length.

Distribution ~ The species is known from the littoral weed belts in Japanese waters.
Aomori Bay and Tomioka Bay (present publication).

Literature

ABEL, L. C., 1972: A review of the genus Ambidexter (Crustacea: Decapoda: Pro-
cessidae) in Panama, Bull. Mar. Sci., 22, 365-380.

ALLEN, J. A, 1961: Observations on the genus Processa from Northumberland waters.
Ann, Mag. nat. Hist,, (13) 4, 129-141.

ARMSTRONG, J. C., 1941: The Caridea and Stomatopoda of the second Templeton
Crocker-American Museum Expedition to the Pacific Ocean. Amer. Mus. Novit.,
(1137), 1-14.

BACESCU, M., 1967: Decapoda. Fauna Republicii Socialiste Romdnia, Crustacea. 4 (9)
1-351. Academia Republicii Socialiste Romdnia.

BAKER, W. H,, 1907: Notes on South Australian decapod Crustacea. Part V. Trans.
Roy. Soc. S. Aust., 31, 173-191, pls. 23-25.

BaLss, H.,, 1914: Ostasiatische Decapoden II. Die Natantia und Reptantia. In: DOFLEIN,

F., Beitriige zur Naturgeschichte Ostasiens. Abh. Bayer Akad. Wiss. suppl 2

(10), 1-101, pl. 1.

, 1915: Die Decapoden des Roten Meeres. 1. Die Macruren. Expeditionen S.M.

Shiff “Pola™ in das Rote Meer. Nordlich und siidliche Hilfte1895/96-1897/98. Zoo-

logische Ergebnisse XXX. Berichte der Kommission fiir ozeanographische For-

schungen. Denkschr. Akad. Wiss., Wien. 91 suppl., 1-38.

, 1925 Macrura der Deutschen Tiefsee-Expedition. 2 Natantia, Teil A. Wiss.




142

Ergebn. Valdivia Exped., 20, 217-315, pls. 20-28.

BARNARD, K. H., 1947: Descriptions of new species of South African decapod Crustacea,

with notes on synonymy and new records. Ann. Mag. nat. Hist,(11) 13, 381-392.

, 1950: Descriptive catalogue of South African decapod Crustacea. Ann. S. Afr.

Mus., 38, 1-837.

, 1955: Additions to the faunalist of South African Crustacea and Pycno-

gonida. Ann. S. Arf. Mus., 43, 1-107.

BATE, C. S., 1888: Report on the Crustacea Macrura dredged by H.M.S. Challenger
during the years 1837-1876. Rep. Voy. Challenger, Zool., 24, i-xc, 1-942, pls. 1-150.

BORRADAILE, L. M., 1915: Notes on Carides. Ann. Mag. nat. Hist., (8) 15, 205-213.

, 1917: On carides from the western Indian Ocean. The Percy Sladen Trust

Expedition to the Indian Ocean in 1905, under the leadership of Mr. J. Stanley

GARDINER. Trans. Linn, Soc. Lond. Zool., (2) 17, 397412, pls. 58, 59.

CAROLL, E., 1947: Sulla presenza di Processa aequimana (PAULSON) nel Golfo di Napoli
(Un altro elemento della fauna eritrea penetrato nel Mediterraneo). Boll. Soc.
Nat. Napoli, 56, 35-37.

CHACE, F. A., JR, 1955: Notes on shrimps from the Marshall Islands. Proc. U. S. Nat.
Mus., 105 (3349), 1-22.

, 1962: The non-brachyuran decapod crustaceans of Clipperton Islands. Proc.

U S. Nat. Mus., 113, (3466), 605-634.

DANA, J. D., 1852: Conspectus Crustaceorum quae in Orbis Terrarum circumnaviga-
tione, Carolo Wilkes e Classe Republicae Foederatae duce, lexit et descripsit.
Proc. Acad. nat. Sci. Philad., 1852, 10-28.

, 1852a: Crustacea. United States Exploring Expedition during the years
1838, 1839, 1840, 1841, 1842 under the command of Charles Wilkes, US.N.,
13, 1-1620.

———, 1855: Crustacea. United States Exploring Expedition during the years 1838,
1839, 1840, 1841, 1842 under the command of Charles Wilkes, US.N., 13,
atlas, 1-27, pls. 1 —-96.

DOFLEIN, F., 1902: Ostasiatische Dekapoden. Abh. Bayer. Akad. Wiss., 21, 613-670,
pls. 1-6.

EDMONDSON, C. H., 1930: New Hawaiian Crustacea. Occ. Pap. B. P. Bishop Mus.,

9 (10), 1-18, pl. 1.

, 1935: New and rare Polynesian Crustacea. Occ. Pap. B. P. Bishop Mus.,

10 (24), 1-40, pls. 1, 2.

, 1946: Reef and shore fauna of Hawaii, Special Publ, B. P. Bishop Mus.,

(22), 1-381.

ESTAMPADOR, E. P., 1937: A check list of Philippine Crustacea decapods. Philipp.
Jour. Sci., 62, 465-559.

FusiNo, T. and S. MIYAKE, 1970: Caridean and stenopodidean shrimps from the
East China and the Yellow Seas (Crustacea, Decapoda, Natantia), J. Fac. Agr.
Kyushu Univ., 16, 237-312.




143

GURNEY, R., 1937: Notes on some decapod Crustacea from the Red Sea. I. The
genus Processa. Proc. Zool. Soc. Lond., 1937, 85-101, pls. 1-6.

DE HAAN, W., 1833-1850: Crustacea. In: SIEBOLD, P. F. DE, Fauna Japonica sive
Descriptio animalium, quae in itinere per Japoniam, jussu et auspiciis super-
iorum, qui summum in India Batava Imperium tenent, suscepto, annis 1823-
1830 collegit, notis observationibus et adumbrationibus illustravit, 244 pp.

HALE, H. M., 1927: The crustaceans of South Australia, 1, 1-201.

HENDERSON, J. R., 1893: A contribution to Indian carcinology. Trans. Linn, Soc.
Lond. Zool.,, (2) 5, 325458, pls. 36-40.

HERKLOTS, J. A., 1861: Symbolae carcinologicae. I. Catalogue des Crustacés qui ont servi
de base au systéme carcinologue de M. W. DE HAAN, rédigé d’ aprés la collection du
Musée des Pays-Bas et les Crustacés de la Faune du Japon. Tijdschr Ent., 4, 116-156.

HoLTHUIS, L. B., 1953: Enumeration of the decapod and stomatopod Crustacea from
Pacific coral islands. Atoll Res. Bull., (24), 1-66.

———, 1955: The recent genera of the Caridean and Stenopodidean shrimps (Class

Crustacea, Order Decapoda, Supersection Natantia) with keys for thier deter-

mination. Zool. Verh, Leiden, (26), 1-157.

, 1958: Crustacea Decapoda from the nothern Red Sea (Gulf of Agaba and

Sinai Peninsula). L. Macrura. Contributions to the knowledge of the Red Sea 8.

Bull, Sea Fish, Res. Sta. Huifa, (17), 1-40.

IKEMATSU, W., 1963: Ecological studies on the fauna of Macrura and Mysidacea in
the Ariaké Sea. Bull. Seikai Reg. Fish Res. Lab., (30), 1-117, pls. 1-7 (in
Japanese with English synopsis).

JOHNSON, D. S., 1961: Asynopsis of the Decapoda Caridea and Stenopodidea of
Singapore, with notes on their distribution and a key to the genera of Caridea
occurring in Malayan waters. Bull. Nat. Mus., Singapore, (30), 44-79.

KENSLEY, B. F., 1969: Decapod Crustacea from the south-west Indian Ocean. Ann. §.
Afr. Mus., 52, 149-181.

KIKUCHI, T., 1962: An ecological study on animal community of Zostera belt, in
Tomioka Bay, Amakusa, Kyushu, (II) Community Composition (2) Decapod
crustaceans. Rec. Oceanogr. Wrk. Jap., spec. (6), 135-146.

, 1966: An ecological study on animal communities of the Zostera marina
belt in Tomioka Bay, Amakusa, Kyushu. Publ. Amakusa Mar. Biol. Lab., 1,
1-106.

KUBO, 1., 1965: Macrura. In : OKADA, Y. K. and others, New Illustrated Encyclopedia
of the fauna of Japan. Part II. 591-629, Hokuryukan Publishing Co., Ltd.,
Tokyo (in Japanese).

LEACH, W. E., 1815-1875: Malacostraca Podophthalmata Britanniae; or Descriptions of
such British species of the Linnean genus Cancer as have their eyes elevated
on footstalks, 124 pp., 45 pls.

LEBOUR, M. V., 1936: Notes on the Plymouth Processa. Proc. Zool. Soc. Lond., 1936,
609-617, pls. 1-6.




144

MCNEILL, F. A, 1968: Crustacea, Decapoda and Stomatopoda. Sci. Rep. Gt. Barrier
Reef Exped., 7 (1), 1-98,pls. 1, 2.
and M.WARD, 1930: Carcinological notes. No. 1. Rec. Aust. Mus., 17, 357-
383, pls. 59-61.

DE MaN, J. G., 1888: Report on the podophthalmous Crustacea of the Mergui Archi-
pelago, collected for the Trustees of the Indian Museum, Calcutta, by Dr.
John ANDERSON, F.R.S., Superintendent of the Museum. Jour. Linn. Soc. Lond.
Zool, 22,1-312, pls. 1-19.

, 1918: Diagnoses of new species of macrurous decapod Crustacea from the
Siboga-Expedition. Zool. Meded., 4, 159-166.

—, 1920: The Decapoda of the Siboga Expedition, Part IV. Families Pasiphaeidae,
Stylodactylidae, Hoplophoridae, Nematocarcinidae, Thalassocaridae, Pandalidae,
Psalidopodidae, Gnathophyllidae, Processidae, Glyphocrangonidae and Crangoni-
dae. Siboga Exped., Monogr., 39a3, 1-318, pls. 1-25.

, 1921: On three macrurous decapod Crustacea, one of which is new to science.
Zool. Meded., 6, 92-96.

—————, 1922: The Decapoda of the Siboga Expedition, Part V. On a collection of

macrurous decapod Crustacea of the Siboga Expedition, chiefly Penaeidae and

Alpheidae.  Siboga Exped. Monogr., 39a%, 1-51, pls. 1-4.

, 1924: On a collection of macrurous decapod Crustacea, chiefly Penaeidae

and Alpheidae from the Indian Archipelago. Arch. Naturgesch. Berlin, (sect A)

90 (2), 1-60.

MANNING, R. B. and F. A. CHACE, JR.,1971: Shrimps of the family Processidae from
the northwestern Atlantic Ocean (Crustacea: Decapoda: Caridea). Smithonian
Contr. Zool., (89), 1-41.

Mivapi, D., 1940: Marine benthic communities of the Osakawan. Jour. Oceanogr., 12
(2), 1-15.

MIYAKE, S., 1961: Fauna and Flora of the sea around the Amakusa Marine Biological
Laboratory, Part Il. Decapod Crustacea, 30 pp.

, SAKAIL K. and S. NISHIKAWA, 1962: A fauna-ist of the decapod Crustacea
from the coasts washed by the Tsushima warm current. Rec. Oceanogr. Wrk.
Jap., spec. (6), 121-131.

MoToH, H., 1972: A faunal list of the macruran Decapoda from Nanao Bay, Ishikawa
Prefecture, Middle Japan. Bull. Ishikawa Pref. Mar. Culture Sta. (2), 29-52,
pls. 1-16.

NAKAZAWA, K. and 1. KUBO, 1947: Macrura. In: UCHIDA, S. and others, Rlustrated
Encyclopedia of the fauna of Japan, revised edition., 751-797, pl. 6, Hokuryu-
kan Co., Ltd., Tokyo (in Japanese).

NOBILI, G., 1903: Crostacei di Singapore. Boll. Mus. Zool. Anat. comp. Torino, 18

(455), 1-39, pl. 1.

, 1904: Diagnoses préliminaires de vingt-huit espéces nouvelles de Stomatopodes

et Décapodes Macroures de la Mer Rouge. Buil. Mus. Hist. Nat., 10, 228-238.




145

, 1906: Fauna Carcinologique de la Mer Rouge. Décapodes et Stomatopodes

Ann. Sci. nat. Zool., (9) 4, 1-347, pls. 1-11.

NOUVEL, H., 1945: Description du type de Processa coutierei Nobili, 1904 (Crust.
Decap. Nat.). Bull. Mus. Hist. Nat., (2) 17, 395-398.

——,and L. B. HOLTHUIS, 1958: Les Processidae (Crustacea Decapoda Natantia)
des equx européennes. Zool. Verhand., (32), 1-53.

ORTMANN, A., 1890: Die Decapoden-Krebse des Strassburger Museums, mit besonderer
Beriicksichtigung der von Herrn Dr. DODERLEIN bei Japan und bei den Liu-
Kiu-Inseln gessammelten und z.Z. im Strassburger Museum aufbewahrten Formen.
I. Die Unterordnung Natantia BOAS. Zool. Jhrb. Syst., 5, 437-542, pls. 36, 37.

———, 1896: Das System der Decapoden Krebse.Zool. Jhrb. Syst., 9, 409-453.

PARISI, B., 1919: 1 Decapodi giaponesi del Museo di Milano. VI. Natantia. Atz Soc.
Ital. Milano, 58, 59-99, pls. 3-6.

PAULSON, W., 1875: Investigations on the Crustacea of the Red Sea with notes on
Crustacea of the adjacent seas. Part I. Podophthalmata and Edriophthalmata
(Cumacea). 144 pp., 21 pls. (in Russian).

PEARSON, J., 1905: Report on the Macrura collected by Professor HERDMAN, at
Ceylon, in 1902, Ceylon Pearl QOyster Fish., 1905, suppl. Rep., (24), 65-92,
pls. 1, 2.

RATHBUN, M. J., 1906: The Brachyura and Macrura of the Hawaiian Islands. Buill. U.
S. Fish Comm., 23 (3), 827-930, pls. 3-24.

REES, C. B. and J. G. CATTLEY, 1949: Processa aequimana PAULSON in the North Sea,
Nature, London, 164, 367.

RICHARDSON, L. R. and J. C. YALDWYN, 1958: A guide to the natant decapod Crustacea
(shrimps and prawns) of New Zealand. Tuatara, 7 (1), 17-41.

STIMPSON, W., 1860: Prodromus descriptionis animalium evertebratorum, quae in Expedi-
tione ad Oceanum Pacificum Septentrionalem, a Republica Federata missa, C.
Ringgold et J. Rodgers Ducibus, observavit et descripsit. Proc. Acad. nat. Sci.
Philad., 1860, 22-48.

TATTERSALL, W. M., 1921: Report on the Stomatopoda and macrurous Decapoda
collected by Mr. Cyril CROSSLAND in the Sudanese Red Sea. Jour. Linn. Soc.
Lond. Zool., 34, 345-398, pls. 27, 28.

URITA, T., 1921: Some on macrurous Crustacea from Kagoshima Bay and their dis-
tribution. Zool. Mag., 32, 214-220 (in Japanese).

WEITENWEBER, W. R., 1854: Aus James DANA’s Conspectus of the Crustacea, Lotos
Praha, 4, 5-14, 35-38, 60-63, 107-115, 153-157, 251-254.

YALDWYN, J. C,, 1971: Preliminary descriptions of a new genus and twelve new species
of natant decapod Crustacea from New Zealand. Rec. Dominion Mus., 7, 85-94.

YOKOYA, Y., 1933: On the distribution of decapod crustaceans inhabiting the conti-
nental shelf around Japan, chiefly based upon the materials collected by S.
S. Sdys-Maru, during the year 1923-1930. Jour. Coll. Agric. Tokyo Imp. Uniy.,
12, 1-226.




