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ABSTRACT

Manning, Raymond B. Further Observations on Oratosquilla, with Accounts
of Two New Genera and Nine New Species (Crustacea: Stomatopoda: Squilli-
dae). Smithsonian Contributions to Zoology, number 272, 44 pages, 25 figures,
1978.—Six species of the Indo-West-Pacific stomatopod genus Oratosquilla Man-
ning are redescribed from type-specimens: O. anomala (Tweedie, 1935), O.
gonypetes (Kemp, 1911), O. inornata (Tate, 1883), ‘O. perpensa (Kemp, 1911),
0. 3uinquedentata (Brooks, 1886), and O. woodmasoni (Kemp, 1911). Orato-
squilla tweediei Manning, 1971 is synonymized with O. woodmasont and O.
jakartensis Moosa, 1975 also is shown to be identifiable with that species. Syn-
types of Squilla affinis var. intermedia Nobili, 1903, are identified with four
different species. Nine species are described as new: O. asiatica, O. gravieri, O.
hindustanica, O. pentadactyla, O. solicitans, O. stephensoni, O. striata, O. sub-
tilis, and O. turbata. Species groups in Oratosquilla are reexamined; two are
redefined and five are recognized. Two new genera are proposed for species
previously assigned to Oratosquilla, which now includes 31 nominal species.
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Further Observations on
Oratosquilla, with Accounts of Two
New Genera and Nine New Species

(Crustacea: Stomatopoda: Squillidae)

Raymond B. Manning

Introduction

This report was initiated after examination of
material during visits to several European museums
in 1971 revealed the possibility that each of several
supposedly common species of the Indo-West-
Pacific genus Oratosquilla Manning, 1968 might
actually be made up of more than one species. This
possibility also was supported by examination of
material from a variety of sources.

In 1972 I visited the Zoological Survey of India,
Calcutta, with the primary aim of redescribing
type-specimens of several species originally named
by S. W. Kemp (1911, 1913); most of Kemp’s mate-
rial, which formed the basis for the first and only
monograph of the Indo-West-Pacific stomatopods,
had been deposited in the Zoological Survey. Inas-
much as Kemp’s accounts and illustrations are
still in use as the primary source of identification
of Indo-West-Pacific stomatopods today, reexami-
nation of his material was particularly important.
That examination revealed that each of the ac-
counts of three of the common species of Orato-
squilla reported by Kemp, O. gonypetes (Kemp,
1911), O. quinquedentata (Brooks, 1886), and O.
perpensa (Kemp, 1911), were based on more than

Raymond B. Manning, Department of Invertebrate Zoology,
National Museum of Natural History, Smithsonian Institu-
tion, Washington, D.C. 20560

one species. The confusion has been compounded
by later authors, including Chopra (1939), Holthuis
(1941), and Manning (1966), among others. These
three species are redescribed herein, and new spe-
cies, based at least in part on material identified
with these species by Kemp, are newly described.
Some material of these species from other collec-
tions, especially that incorrectly identified in the
literature, also is reported here. A fourth species
described by Kemp (1911), O. woodmasoni, is re-
described, and O. tweediei Manning, 1971, and
O. jakartensis Moosa, 1975, are shown to be its
synonyms.

In addition, I have been able to examine type-
specimens of three other species: Squilla affinis
var. intermedia Nobili, 1903; Squilla inornata Tate,
1883; and Squilla anomala Tweedie, 1935. Nobili’s
variety intermedia is preoccupied by Squilla inter-
media Bigelow, 1893, and was considered by Kemp
(1913:58) to be unrecognizable; apparently material
of four different species was included by Nobili
under this name. Squilla inornata and S. anomala,
both of which have been confused in the past with
Squilla oratoria var. perpensa Kemp, are rede-
scribed herein; they appear to be distinct species.
In all, six species are redescribed below and nine
species are newly described.

ExpLANATION OF TERMs.—AIl of the species of
the gonypetes and perpensa groups described below
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share certain features which have been omitted
from the descriptions to avoid repetition. These
include: the anterior margin of the ophthalmic
somite is flattened or medially emarginate, un-
armed; the ocular scales are subquadrate or trun-
cate in shape, are inclined laterally, and are sepa-
rate medially; the mandibular palp and four epi-
pods are present; there are eight carinae on each
of the anterior five abdominal somites; there is a
spinule or tubercle ventrolaterally on each side
of the sixth abdominal somite, anterior to the ar-
ticulation of the uropod; there are three pairs of
marginal teeth, the submedians with fixed apices, as
well as prelateral lobes on the telson.

Oratosquilla woodmasoni differs from the other
species described below in having the anterior mar-
gin of the ophthalmic somite broadly rounded and
usually armed with a median spinule. It resembles
the other species described herein in the other
features listed above and these features are not
repeated in its description.

The spine formula for the abdominal somites,
indicating on which somite the carinae are armed
posteriorly, is shown as follows: submedian 5-6,
intermediate 4-6, lateral (1-2)3-6, marginal 1-5.
This formula shows that posterior spines are found
on the submedian carinae of the fifth and sixth
somites, the intermediate carinae of the fourth
through sixth somites, the lateral carinae of the
third through the sixth and occasionally on the
first and second also, and the marginal carinae
of the anterior five somites.

A denticular formula of 3-4, 7-9, 1, for marginal
denticles of the telson, indicates that on each side
of the midline there are three to four submedian,
seven to nine intermediate and one lateral denticles.

Size descriptors used in the text, such as moder-
ate or large, are based on the following scale de-
veloped for descriptive accounts of adult stomato-
pods: very small, total length less than 30 mm;
small, total length 31 to 50 mm; moderate, total
length 51 to 150 mm; large, total length greater
than 150 mm.

Size descriptors for eyes, based on observed range
of corneal indices (carapace length divided by cor-
nea width X100), are as follows: very small, corneal
index greater than 500; small, index 400-499; mod-
erate, index 300-399; large, index less than 299.
In any given species, the indices tend to be smaller
in juveniles and larger in adults.
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Range of total lengths given in the section on
measurements is based on material reported herein
and does not necessarily reflect the overall size
range of the species.

Unless otherwise noted, color notes are based
on preserved specimens.

Total length (TL) is measured on the midline,
from the anterior margin of the rostral plate to
a line between the apices of the submedian teeth
of the telson. Carapace length (CL) is measured on
the midline; it does not include the length of the
rostral plate. The prelateral lobe is measured from
the anterolateral angle of the telson to the apex
of the lobe. The segments of the uropodal exopod
are measured dorsally. All measurements are in
millimeters (mm).

Wherever possible, localities have been verified
by reference to U.S. Board of Geographic Names’
Gazetteers. Alternate spellings and coordinates ob-
tained from those gazetteers are entered in brack-
ets when used. If this information is given under
“Material,” it is not duplicated under “Distribu-
tion.”

Original depth data are given throughout. Fath-
oms are converted to meters by multiplying by
1.83, and given in parentheses.
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Characters in Oratosquilla

Like most squillids, the species of Oratosquilla
are relatively rich in differentiating characters, and
many different features are available for species
discrimination. In spite of the numbers of char-
acters, however, there is a rather remarkable uni-
formity in a series of specimens of any given spe-
cies from one locality, as in those of O. perpensa
and O. hindustanica examined during this study.

The major features such as eye size and shape,
shape of rostral plate, shape of the lateral processes
of the exposed thoracic somites, spination of the
abdominal carinae, and shape and size of the lobe
between the spines of the basal prolongation of
the uropod, show no significant variation. In gen-
eral, there is not enough material of any species
to demonstrate the extent of variation in different
parts of the range of each species.

Characters that should be examined in any study
of Oratosquilla include the following.

General: Nature of texture of body surface,
whether smooth, as in O. woodmasoni, or variously
pitted and eroded, as in several species. This is
best determined when the surface is dried.

Eyes: Shape and size, particularly as reflected
in corneal indices; eyes tend to be relatively larger
in small specimens of any species.

Anterior Margin of Ophthalmic Somite: Trun-
cate or medially emarginate in most species, but
anteriorly rounded, usually with a median point,
in Woodmasoni group.
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Antennular Processes: Overall shape as seen in
dorsal view; they are usually unarmed (although
they may appear sharp in dorsal view) but are
produced into distinct spines in O. gravieri, de-
scribed below.

Rostral Plate: Length/width proportions; shape,
whether trapezoidal, triangular, or rectangular;
shape of apex, rounded or flattened; and presence
or absence of a median carina.

Carapace: Condition of median carina, whether
entire or interrupted, and of anterior bifurcation
of carina, whether present, indistinct (position in-
dicated by pigment), or absent; relative length of
anterolateral spines, especially whether these over-
reach the base of the rostral plate, as in O. ano-
mala; relationship of anterolateral width to median
length.

Claw: Number of teeth on dactylus; shape of
outer margin of dactylus, whether sinuate, flat-
tened, or evenly curved; presence of a distal spine
or projection on the propodus, as in O. anomala;
condition of the carpal crest, whether uninter-
rupted or tuberculate; presence of spine at infero-
distal angle on outer face of merus.

Lateral Processes of Thoracic Somites: Shape
and relative size of lobes; shape of anterior lobe
of process of sixth somite (triangular in O. per-
pensa, rectangular in O. solicitans) is particularly
important.

Spination of Abdominal Carinae: Patterns of
spination often are specific characters; submedian
carinae of fourth somite rarely spined (variable in
O. woodmasoni); extent of spination of lateral
carinae also important (unarmed on anterior three
somites in some species, e.g. O. quinquedentata).

Telson: Presence of dorsal carinae in addition
to median carina and carinae of marginal teeth, as
in O. striata; length of prelateral lobe in relation
to length of lateral tooth; relative length of some
carinae of marginal teeth, as in O. striata versus
O. gonypetes; number and shape of marginal den-
ticles.

Uropod: Relative length and slenderness of
exopod segments, as in O. subtilis versus O. gony-
petes; shape and size of lobe between spines of
basal prolongation of uropod; this latter feature
is variable in at least O. hesperia (Manning, 1968b)
and O. woodmasoni, in which it tends to be a
spine in young specimens, a bluntly angled or
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rounded lobe in adults and may vary geographi-
cally.

Other information, which probably is extremely
important but which is generally unavailable, is
the color in life and the habitat, including depth
range. Series of all of the species recorded below
accompanied by observations on color and habitat
will be required before some of the systematic
problems can be worked out.

Species Groups in Oratosquilla

Oratosquilla Manning, 1968(a), was recognized
for a group of comparatively large squillids from
the Indo-West-Pacific region, the equivalent there
of the Atlantic-East-Pacific genus Squilla Fabricius,
1787. In 1971 I distinguished eight species groups
in Oratosquilla, primarily as an aid to the recogni-
tion of the 23 species then assigned to the genus,
secondarily to emphasize the diversity of the species
then included in it. Since 1971, two new genera
containing species previously assigned to Orato-
squilla have been named: Areosquilla Manning,
1976, for species of the indica group, and Busquilla
Manning, 1978, for Oratosquilla quadraticauda
(Fukuda, 1911) and a related new species from
Madagascar. Two new genera are recognized herein,
one for the species assigned to the investigatoris
group and one for those assigned to the mikado
group by me in 1971.

At the present time, five species groups can be
recognized in Oratosquilla: the nepa group (two
nominal species), the oratoria group( four nominal
species), the woodmasoni group (three nominal spe-
cies), the gonypetes group (nine nominal species),
and the perpensa group (13 nominal species). This
report is concerned with representatives of the lat-
ter three groups, and the gonypetes and perpensa
groups are redefined.

Since 1971 the following species of Oratosquilla
have been described: O. arabica Ahmed, 1971 (per-
pensa group), O. birsteini Makarov, 1971 and O.
vietnamica Blumstein, 1974 (gonypetes group), and
O. jakartensis Moosa, 1975 (woodmasoni group).
The latter species appears to be a synonym of O.
woodmasoni, and it is discussed below under the
account of that species.

RELATIONSHIPS OF SPECIES GRoups.—Although
there are no clear indications of relationships of
the species groups within the genus, for we can
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only guess about whether or not a character is
primitive or derived, some very limited generaliza-
tions can be made. One of the characteristics of
the squillids in general is the well developed body
carination, which in Oratosquilla appears to have
been retained in its most ‘“complete” condition
only in the oratoria and nepa groups. In those
groups the median carina of the carapace is entire
throughout its length anterior to the cervical groove
and it terminates anteriorly in a distinct median
bifurcation.

Of these two groups, the Oratoria possibly re-
flects the oldest stem of Oratosquilla development.
The carination of the body is well developed, the
eyes are relatively large and a distinct meral spine
is present on the claw. The species of the oratoria
group exhibit a relict distribution pattern within
the Indo-West-Pacific region, with two species in
China and Japan, one in Hawaii, and one in the
western Indian Ocean.

The nepa group, comprising two species, possibly
represents an early offshoot of the main stem in the
genus. As in the oratoria group, the median carina
of the carapace terminates anteriorly in a well de-
veloped bifurcation, but the bifurcataion differs
from that found in any other squillid in that it
opens anterior to the dorsal pit. The eyes are much
smaller in members of this group than those of
any other group and the meral spine is present.

The woodmasoni group possibly also represents
another early offshoot of the main stem. Repre-
sentatives are distinguished by the broadly rounded,
usually armed anterior margin of the ophthalmic
somite, which is flattened or medially emarginate
in the other species of the genus, and the broad,
smooth carapace on which the median carina usu-
ally lacks a distinct bifurcation; the strong meral
spine also is characteristic of members of this
group, which occurs from Indo-Malaya westward
through the Indian Ocean; two of the species are
found only in the western Indian Ocean.

The remaining two species groups, each of which
appear to represent a different line of development,
differ from those discussed above in that the struc-
ture of the median carina of the carapace has been
modified so that it is interrupted at the base of
the anterior bifurcation, and, in some species, the
branches of the anterior bifurcation are poorly
developed or absent. Members of the perpensa
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group have the meral spine whereas those of gony-
petes group lack it. It seems likely that it has been
suppressed in members of this latter group.

5

Relationships of Oratosquilla to the other squil-
lids will be explored in detail in a review of higher
taxa of stomatopods now in preparation.

Revised Key to Species Groups in Oratosquilla
(Modified from Manning, 1971)

- Anterior bifurcation of median carina of carapace opening posterior to dorsal pit. Cornea
very small, corneal index 600 or more in adults (TL 100 mm or more), set obliquely on
stalk S — nepa group

Anterior bifurcation of median carina of carapace, when present, opening anterior to dorsal
pit. Cornea small to large, corneal index less than 600 in adults, set obliquely on stalk.....2

. Median carina of carapace entire, with well formed anterior bifurcation [Anterior margin
of ophthalmic somite medially flattened or emarginate, unarmed. Dactylus of claw with 6
teeth. Surface of body punctate] toria group

Median carina of carapace interrupted at base of bifurcation, or branches of bifurca-
tion indisinct or absent .............. 3

. Surface of body smooth, appearing highly polished. Anterior margin of ophthalmic somite

rounded, often with median spinule [Anterior width of carapace greater than half median

length of carapace. Dactylus of claw with 6 teeth].........ccocovmuerienirieriisiinnns d i group
Surface of body minutely or coarsely punctate. Anterior margin of ophthalmic somite medi-
ally flattened or emarginate, unarmed 4

. Inferodistal angle on outer face of merus of claw unarmed [Abdomen usually with dark
dorsal patch(es) on fifth abdominal somite] gonypetes group
Inferodistal angle on outer face of merus of claw produccd into distinct spine [Abdomen
lacking dorsal pigmented area on fifth somite] perp group

The gonypetes and perpensa Species Groups
of Oratosquilla

DiscussioN

In 1971 I distinguished the gonypetes, perpensa,
and woodmasoni species groups primarily by the
condition of the anterior bifurcation of the median
carina of the carapace and the number of teeth
on the dactylus of the claw. A comment by Hol-
thuis (1967:12), that material of O. simulans with-
out chelae would be difficult to distinguish from
O. gonypetes also lacking chelae, led me to reex-
amine characteristics of these three groups. In 1971
I had placed O. gonypetes, which has five teeth on
the dactylus of the claw, in the gonypetes group
and O. simulans, which has six, in the perpensa
group. Further, I had later examined material of
a species near O. gonypetes in which the carapace
was relatively broad, the anterior width being
more than half the median length (but less than
half the length of the carapace and rostral plate
combined), and on that feature would key out in
my earlier key to species groups (Manning, 1971:2)
to the woodmasoni group, in spite of its obvious

affinities with O. gonypetes.

Although the broad carapace is one of the char-
acteristics of the woodmasoni group, there are spe-
cies in other groups, such as O. striata, described
below, in which the carapace also is relatively
broad. Members of the woodmasoni group are un-
usually smooth species, with a broad carapace on
which the carinae are poorly developed, and in all
of the species assigned to the group, the anterior
margin of the ophthalmic somite is obtusely
pointed or rounded, almost always with a median
spinule; it is not medially emarginate or flattened
as in the members of the gonypetes and perpensa
groups.

Although I stressed the importance of the num-
ber of teeth on the claw as a characteristic of the
species groups in 1971, the present study has con-
vinced me that other features are more important.
The gonypetes group as redefined herein now com-
prises two sections, one with species that have five
teeth on the claw, the gonypetes complex, and one
with six, the imperalis complex. Members of both
of these complexes share relatively small size and
a roughened surface, which appears pitted and cor-
roded under magnification. In both the inferodis-
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tal angle of the merus of the claw is unarmed, and,
at least in the species for which color pattern has
been described, the fifth abdominal somite is orna-
mented dorsally with a median patch or submedian
patches of dark pigment. As noted above, the ante-
rior margin of the ophthalmic somite is medially
emarginate or flattened and unarmed.

The perpensa group, like the gonypetes group,
includes species with five or six teeth on the claw,
a coarse surface on the body, and a medially emar-
ginate anterior margin on the ophthalmic somite.
Members of this group all have a strong spine on
the inferodistal angle of the merus of the claw and
all lack distinctive dark spots or patches on the
fifth abdominal somite. Four species complexes are
recognized in the perpensa group: the quinqueden-
tata complex, including two species with five teeth
on the claw; the interrupta complex, those species
in which the ridge on the carpus of the claw is
tuberculate, not smooth; and two complexes of
species in which the carpus of the claw is undi-
vided: the perpensa complex including species with
a relatively short, broad rostral plate, and the inor-
nata complex, species with a relatively long, slender
rostral plate.

Oratosquilla imperialis (Manning, 1965) and O.
ornata Manning, 1971 are here transferred from
the perpensa group to the gonypetes group. Both
lack the spine on the merus of the claw, and O.
imperialis, at least, has the dark dorsal patch on
the fifth abdominal somite.

In 1971 I suggested that O. simulans (Holthuis,
1967) from the Red Sea was conspecific with O.
imperialis (Manning, 1965) from Japan. Although
I suspect that they are conspecific, until material
from the two areas can be compared I believe that
both species should be recognized. A recently-
described species of the gonmypetes group, O. viei-
namica Blumstein, 1974, from the Gulf of Tonkin,
is very similar to and may prove to be identical
with O. ornata Manning, 1971, from off Hong
Kong. It also seems certain that another nominal
species of the perpensa group, O. arabica Ahmed,
1971, from the Arabian Gulf, is conspecific with
O. interrupta (Kemp, 1911), a widely distributed
speices which also occurs in the Arabian Gulf. Like
O. interrupta, Ahmed’s species has a convex lobe
on the outer margin of the inner spine of the basal
prolongation of the uropod. The other features
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used by Ahmed (1971:251) to distinguish O. arabica
from O. interrupta include (1) the first segment
of the antennular peduncle armed with six spines,
(2) a dorsal spine on the antennal peduncle, (3)
the presence of an oval pit in the articulation be-
tween the carapace and the rostral plate, (4) the
anterior width of the carapace is more than half
its median length, (5) the ocular scales are cordi-
form, (6) the outer margin of the intermediate
carina on the sixth abdominal somite with a small
pointed lobe, (7) the presence of a transverse lobe
anterolaterally on the telson, and (8) a denticular
formula of 2-3, 6-8, 1. The first two of these, based
on ornamentation of the antennular and antennal
peduncles, have not been studied in any detail in
stomatopods; they may prove to have value as spe-
cific characters but are not now in use as such. There
is always a gap of varying size between the articula-
tion of the rostral plate and the carapace. The
anterior width of the carapace is shown to be much
less than half the median length in Ahmed’s illus-
tration (fig. 1), and the ocular scales are more or
less subquadrate and inclined laterally as in all
species of the genus. The interrupted lobe on the
intermediate carina of the sixth abdominal somite
and the short, transverse ridges on the telson are
found in most if not all species of the genus.
Finally, the denticular formula falls within the
range of that reported for O. interrupta in the lit-
erature, 24, 6-9, 1. Ahmed’s species probably
should be considered as a synonym of O. interrupta.

Another lesson from this study is that in the
stomatopods, at least, we have not progressed be-
yond that stage in systematics in which type-speci-
mens are of primary importance. The types of
older species all should be restudied. Most of the
species characterized below could not have been
recognized without studying Kemp’s types, and
Kemp's accounts were, even by present standards,
quite good. Hansen (1926:1) noted that “Kemp’s
book is in reality one of the best systematic works
ever used by me. It is difficult to find any useful
specific or generic character not used by him.”
However, it seems apparent that Kemp's species
concept was very conservative.

Nominal species in the gonypetes and perpensa
species groups are listed below. Authors and dates
for each species will not be repeated in discussions
of individual species.
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List oF NOMINAL SPECIES

(numbers preceding taxa are those assigned to species
described herein)

I. Inferodistal angle on outer face of merus of claw un-
armed (gonypetes group)
A. Dactylus of claw with 5 teeth (gonypetes complex)
3. 0. gonypetes (Kemp, 1911)
13. O. subtilis, new species
14. O. turbata, new species
B. Dactylus of claw with 6 teeth (imperialis complex)
. birsteini Makarov, 1971
. imperialis (Manning, 1965)
. ornata Manning, 1971
. simulans (Holthuis, 1967) (=0. imperialis?)
. striata, new species
. vietnamica Blumstein, 1974 (=O. ornata?)
II. Inferodistal angle on outer face of merus of claw armed
(perpensa group)
A. Dactylus of claw with 5 teeth (quinquedentata com-
plex)
7. O. pentadactyla, new species
9. 0. quinquedentata (Brooks, 1886)
B. Dactylus of claw with 6 teeth
i. Ridge on carpus of claw tuberculate (interrupta
complex)
O. arabica Ahmed, 1971 (=O. interrupta?)
2. 0. asiatica, new species
O. fabricii (Holthuis, 1941)
0. interrupta (Kemp, 1911)
ii. Ridge on carpus of claw smooth, undivided
a. Rostral plate short (perpensa complex)
1. O. anomala (Tweedie, 1935)
8. O. perpensa (Kemp, 1911)
11. O. stephensoni, new species
b. Rostral plate long (inornata complex)
4. 0. gravieri, new species
5. O. hindustanica, new species
6. O. inornata (Tate, 1883)
10. O. solicitans, new species

12,

Q00000

Systematic Accounts

1. Oratosquilla anomala (Tweedie, 1935)
FIGUREs 1-3

Squilla affinis var. intermedia Nobili, 1903:39 [part; not
specimens from Nias = O. pentadactyla, new species; pre-
occupied by Squilla intermedia Bigelow, 1893].

Squilla oratoria var. perpensa.—Parisi, 1922:98 [part; speci-
men from Singapore only; not Squilla oratoria var. per-
pensa Kemp, 1911].

Chloridella oratoria—Schmitt, 1931:147 [part; not Squilla
oratoria de Haan, 1844].

Squilla anomala Tweedie, 1935:45.—Moosa, 1973:147.

MATERIAL.—Tsimei [Chi-Mei, Fukien Province; 24°34'N,
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118°06’E], China; 25 Jun 1923: 3¢, TL 83-87 mm (USNM
62188). Siglap [01°19'N, 103°56’E], Singapore, Malaysia;
littoral; M.W.F. Tweedie, leg.; Jun 1934; holotype of Squilla
anomala Tweedie: 13, TL 85 mm (BMNH 1935.12.16.7).
Data same; paratypes of Squilla anomala Tweedie: 14, TL
69 mm; 19, TL 82 mm (RMNH 248S). Singapore [01°17'N,
103°51’E], Malaysia; syntype of Squilla affinis var. intermedia
Nobili: 14, TL 66 mm (MCSN).

DEscripTION.—Size moderate, total length of
adults less than 100 mm. Body appearing rough,
surface pitted and irregular.

Eye (Figures 1b, 2b, 3a) very small to small, cor-
nea bilobed, set obliquely on stalk. Eyes extending
almost to end of first segment of antennular pedun-
cle. Corneal indices 399-527.

Antennular peduncle shorter than carapace. Dor-
sal processes of antennular somite rounded, un-
armed anteriorly.

Rostral plate (Figures la, 2a, 3a) broader than
long, trapezoidal, apex truncate. Median carina
absent.

Anterior width of carapace about half median
length, less than half length carapace and rostral
plate combined. Anterolateral spines (Figures la,
2a, 3a) strong, often extending beyond base of ros-
tral plate. Median carina interrupted at base of
anterior bifurcation, branches of bifurcation dis-
tinct. Intermediate carinae turning toward but not
meeting laterals, not extending to anterior margin.

Dactylus of claw with 6 teeth, outer margin
sinuate. Dorsal ridge of carpus (Figure lc) undi-
vided. Inferodistal angle of outer face of merus
with sharp spine.

Exposed thoracic somites (Figures 1d, 2c, 3b)
each with unarmed submedian and intermediate
carinae, intermediates of fifth somite short, irregu-
lar. Lateral process of fifth somite bilobed, anterior
lobe a slender spine, directed anterolaterally or
almost anteriorly, posterior lobe slender, triangu-
lar, apex rounded, directed laterally. Lateral proc-
ess of sixth somite bilobed, anterior lobe large but
smaller than posterior, slender subrectangular, apex
rounded or subtruncate, posterior lobe larger, tri-
angular, apex acute but not sharp. Lateral process
of seventh somite strongly bilobed, anterior lobe
slender, more triangular than that of sixth somite,
posterior lobe broader, posterior margin sinuous,
apex acute but not sharp.

Submedian carinae slightly divergent on fifth
abdominal somite. Abdominal carinae spined as
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FiGure 1.—Oratosquilla anomala (Tweedie, 1935), female, TL 83 mm, China: g, anterior part
of body; b, eye; ¢, carpus of claw; d, lateral processes of fifth, sixth, and seventh thoracic
somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation of uropod,
ventral view.

FicURe 2.—Oratosquilla anomala (Tweedie, 1935), male holotype, TL 85 mm, Singapore:
a, anterior part of body; b, eye; ¢, lateral processes of fifth, sixth, and seventh thoracic
somites; d, basal prolongation of uropod, ventral view.

follows: submedian 5-6, intermediae 4-6, lateral  Denticles (Figures le) rounded or subquadrate,

3-6, marginal 1-5. 34, 7-8, 1. Ventral surface of telson with postanal
Telson flattened, slightly broader than long. Pre-  keel.

lateral lobe longer than margin of lateral tooth. Uropod rather broad, proximal segment of exo-
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FIGURE 3.—Oratosquilla anomala (Tweedie, 1935), male syntype of Squilla affinis var. intermedia
Nobili, 1903, TL 66 mm, Singapore: a, anterior part of body; b, lateral processes of fifth, sixth,
and seventh thoracic somites; ¢, propodus of claw; d, basal prolongation of uropod, ventral
view.

pod shorter than distal, with 8-9 movable spines
on outer margin, distalmost not extending to mid-
length of distal segment. Lobe on outer margin
of inner spine of basal prolongation (Figures 1f,
2d, 3d) small, narrower than adjacent spine, mar-
gin concave, apex rounded.

Coror.—Faded in the material reported here.
Tweedie (1935:48) noted: “Distal segment of the
exopodite of the uropod similar to that of . inter-
rupta, but with a little more black suffusion; the
inner half is never entirely blackish, as in .
oratoria inornata.”

MEASUREMENTS.—Males, TL 66-85 mm; females,
TL 82-87 mm. Tweedie (1935) reported four males
and five females ranging from 58 to 91 mm long.
Other measurements of a female, TL 83 mm: CL
18.3, anterior width 9.3; cornea width 3.5; anten-
nular peduncle length 15.6; rostral plate length
2.2, width 3.4; telson length 15.3, width 16.4.

ReEMARKs.—Examination of type-series of O.
anomala in the collection of the British Museum
(Natural History) and the Rijksmuseum van
Natuurlijke Historie clearly demonstrated that I
was in error in synonymizing Tweedie’s species
with O. perpensa in 1966. These species, two of the

three representatives of the perpensa complex in
the perpensa group, share a roughened body, a
short rostral plate, a broad carapace with relatively
long anterolateral spines, and a claw with an un-
divided carpus and six teeth on the dactylus, fea-
tures which characterize the perpensa complex and
serve to distinguish these species from all others
in the genus. Oratosquilla anomala closely resem-
bles O. perpensa, but differs in having a shorter
rostral plate, a broader, more rectangular anterior
lobe on the lateral process of the sixth thoracic
somite, and a smaller lobe between the spines of
the basal prolongation of the uropod. The best
distinguishing feature is the broader anterior lobe
on the lateral process of the sixth thoracic somite;
that lobe is distinctly more slender and triangular
in O. perpensa. Oratosquilla anomala differs from
O. stephensoni, the third representative of the per-
pensa complex, in having a distinctly concave lobe
between the spines of the basal prolongation of the
uropod; O. anomala also is a smaller species.

It is somewhat surprising to learn that part of
the material assigned by Nobili (1903) to Squilla
affinis var. intermedia and considered by some
earlier authors (Kemp, 1913:58) to be unidentifi-
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able actually can be identified with O. anomala,
a species also unrecognizable until the types were
examined. One of Nobili’s specimens, that from
the collection of the Museo Civico di Storia Natu-
rale, Milan, identified by Parisi (1922) with O.
perpensa, is shown in Figure 3 for comparison with
one of the types of O. anomala, shown in Figure 2.
Nobili (1903) recorded 23 specimens of S. affinis
var. intermedia from Singapore and two from Nias.
Those from Nias are assigned below to O. penta-
dactyla, new species. The collection of the Museo
ed Istituto di Sistematica della Universita di To-
rino included only two specimens of the type-series
from Singapore. One is clearly identifiable with
O. interrupta and the other with O. woodmasoni
(Kemp). I was not able to locate the remainder of
Nobili’s type-series.

Another feature of O. anomala which may prove
to be diagnostic is the presence of a distal spine
or angled projection on the extensor (outer) mar-
gin of the propodus of the claw (Figure 3c). This
projection is present in Nobili’s specimen from
Singapore as well as in the three females from
China (USNM 62188). Not all of the material of
this species was examined at the same time, so the
occurrence of this projection was not determined
in all specimens. This character could prove to be
invaluable for quick recognition of this species,
but much more material will have to be studied
before its worth can be established. The projection
has not been observed in any of the material of
other species of Oratosquilla that I have seen, but
it may have been overlooked.

The specimens from China listed above had been
identified with Oratosquilla oratoria (de Haan)
by Schmitt (1931) (as Chloridella oratoria).

Paratypes of Squilla anomala also are in the col-
lection of the University of Singapore, where they
were transferred from the National Museum of
Singapore (Moosa, 1973).

Apparently the ranges of O. anomala and O.
perpensa overlap in the Indo-Malayan area. So far
as is known, they both are more northern in range
than is the related O. stephensoni, described below.

DistriBuTioON.—Known only from Tsimei, Fukien
Province, China (Schmitt, 1931), and from Siglap,
Singapore and Morib [02°45’N, 101°26’E], Selan-
gor, Malaysia (Tweedie, 1935; Moosa, 1973); Singa-
pore, Malaysia (Nobili, 1903). Apparently it occurs
in shallow water; some of the types were taken in
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the littoral zone and Tweedie (1935) noted that
some specimens came from fishermen'’s nets.

2. Oratosquilla asiatica, new species
FIGURE 4

MATERIAL.—Keeling [Chilung] River, N Formosa [Taiwan];
Haberer, leg.; May 1903; paratypes: 14, CL 17.3 mm, 19,
CL 20.5 mm (ZMBS). Anping [An-P'ing or Ampin, 23°00'N,
120°09’E], S Formosa; Haberer, leg.; Jun 1903; paratypes:
134, TL 815 mm, 19, TL 8.5 mm (ZMBS). Pandan,
Panay Island, Antique Province, Philippine Islands; from
trap at mouth of tidal stream; D. G. Frey, leg.; 7 Apr 1946;
holotype: 13, TL 93 mm (USNM 125064). Humboldt Bay
[Teluk Jos Sudarso, 02°30’S, 140°50’E], near the mouth of
the Tami River, West New Guinea [West Irian], Indonesia;
25 Jun 1955; paratype: 19, TL 97 mm (RMNH 342S).

DEscrIPTION.—Size moderate, total length of
adults less than 100 mm. Body appearing smooth,
coarsely pitted under magnification.

Eye (Figure 4b) moderate to small, cornea bi-
lobed, set obliquely on stalk. Eyes extending almost
to end of first segment of antennular peduncle.
Corneal indices 376422,

Antennular peduncle about 9, as long as cara-
pace. Dorsal processes of antennular somite pro-
duced into unarmed triangular lobes, directed
anterolaterally.

Rostral plate (Figure 4a) slightly broader than
long, lateral margins converging on flattened apex.
Short median carina present.

Anterior width of carapace slightly more than
half median length, less than half length carapace
and rostral plate combined. Anterolateral spine
(Figure 4a) strong but not extending to base of
rostral plate. Median carina scarcely interrupted
(holotype) or distinctly interrupted (other speci-
mens) at base of anterior bifurcation, branches of
bifurcation distinct. Intermediate carinae not ex-
tending to anterior margin.

Dactylus of claw with 6 teeth, outer margin sinu-
ate. Dorsal ridge of carpus (Figure 4c) irregular,
with 2-3 rounded tubercles distally. Inferodistal
angle of outer face of merus with sharp spine.

Exposed thoracic somites (Figure 4d) each with
unarmed submedian and intermediate carinae, in-
termediates irregular, short on fifth somite. Lateral
process of fifth somite bilobed, anterior lobe a
slender spine, directed anterolaterally, posterior lobe
slender, almost spiniform, directed laterally. Lateral
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FIGURE 4.—Oratosquilla asiatica, new species, male holotype, TL 93 mm, Philippine Islands: a,
anterior part of body; b, eye; ¢, carpus of claw; d, lateral processes of fifth, sixth, and seventh
thoracic somites; ¢, submedian teeth and denticles of telson, ventral view; f, basal prolongation
of uropod, ventral view.

process of sixth somite bilobed, anterior lobe very
small, slender, posterior lobe much broader, apex
obtusely angled, unarmed. Lateral process of sev-
enth somite scarcely bilobed, posterior lobe similar
to that of sixth somite, with low, obtuse promi-
nence on anterior edge.

Submedian carinae slightly divergent on fifth
abdominal somite. Abdominal carinae spined as
follows: submedian 4-6, intermediate 3-6, lateral
(1) 2-6, usually 1-6, marginal 1-5.

Telson flattened, slightly broader than long. Pre-
lateral lobe shorter than or slightly longer than
margin of lateral tooth. Denticles (Figure 4e)
rounded or subtriangular, 34, 9, 1. Ventral surface
of telson with postanal keel.

Uropod rather broad, proximal segment of exo-
pod slightly shorter than distal, with 8-9 short
movable spines on outer margin, distalmost not
extending to midlength of distal segment. Lobe on
outer margin of inner spine of basal prolongation
(Figure 4f) low, narrower than adjacent spine,
margin concave, apex rounded.

Coror.—Carapace and each body segment with
dark posterior line. Dark spot present on articula-
tion of segments of uropodal exopod, color diffuse
on distal segment, not covering inner half. Distal
half of uropodal endopod dark.

MEASUREMENTS.—Males, TL 81.5-93 mm; only

intact female, TL 97 mm. Other measurements of
male holotype, TL 93 mm: CL 20.2, anterior width
10.7; cornea width 5.1; antennular peduncle length
16.7; rostral plate length 3.0, width 3.5; telson
length 17.8, width 18.7.

REMARKS.—Oratosquilla asiatica is a member of
the interrupta complex of the gonypetes group,
those species of the genus in which the claw has
a spined inferodistal angle on the merus, a tuber-
culate ridge on the carpus, and six teeth on the
dactylus. It differs from O. interrupta and O.
arabica (if the latter species proves to be distinct)
and resembles O. fabricii in having spined sub-
median carinae on the fourth abdominal somite
and a concave lobe between the spines of the basal
prolongation of the uropod. Oratosquilla asiatica
differs from O. fabricii in having a median carina
on the rostral plate, smaller anterolateral spines
on the carapace, and much slenderer anterior lobes
on the lateral processes of the thoracic somites.

Although little specific ecological information ac-
companies the few known specimens of this species,
several of the specimens were taken near rivers,
suggesting that the species may be able to tolerate
or may inhabit waters of reduced salinity.

ErymMoLoGY.—The name is from the Latin and
alludes to the distribution of the species.

DistrisuTioN.—This species is known from local-
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ities in the western Pacific Ocean, including north-
ern and southern Formosa, the Philippine Islands,
and West New Guinea, Indonesia, Its depth range
has not been recorded, but it almost certainly
occurs in shallow water.

3. Oratosquilla gonypetes (Kemp, 1911)
FIGURE 5

Squilla gonypetes Kemp, 1911:96 [part]; 1913:54, pl. 4: figs.
4244 [part]—Kemp and Chopra, 1921:300.—Chopra,
1939:148 [part?; not illustrated specimen].

MATerIAL—Off Kabusa Island [Kabosa Island, 12°49'N,
97°53’E], Lower Burma; 25-35 fms (46-64 m); Investigator,
leg.: 19, TL 47 mm (ZSI C320/1). Off Cheduba [Cheduba
Island, 18°48'N, 93°38’E], Arakan coast, Burma; 7 fms (13 m);
Investigator, leg.; lectotype: 13, TL 39 mm (ZSI 3359/7).
Persian Gulf; 26°24'N, 56°02'E; 47 fms (86 m); Investigator,
leg.; paralectotype: 19, TL 26 mm (ZSI 4421/10). Gulf
of Oman; 25°38’18”N, 56°26'36”E; 73 m; coarse sand and
shells; John Murray Sta 72; 26 Nov 1933: 24 (1 broken),
TL 55 mm; 19, TL 50 mm (BMNH).

DEescriPTION.—Size small to moderate, total length
of adults to 55 mm. Body appearing smooth, actu-
ally lightly pitted under magnification.

Eye (Figure 5b) moderate to small, cornea bi-
lobed, set obliquely on stalk. Eyes not extending to
end of first segment of antennular peduncle. Cor-
neal indices 358—408.

Antennular peduncle longer than carapace. Dor-
sal processes of antennular somite produced into
acute lobes directed anterolaterally.

Rostral plate (Figure 5a) slightly broader than
long, appearing elongate, lateral margins converg-
ing on rounded apex. Median carina absent.

Anterior width of carapace less than half median
length. Anterolateral spines (Figure 5a) strong, ex-
tending almost to, or beyond, base of rostral plate.
Median carina interrupted at base of bifurcation,
branches of bifurcation usually scarcely discernible.
Intermediate carinae slightly turning toward later-
als, not extending to anterior margin.

Dactylus of claw with 5 teeth, outer margin
broadly curved, sinuous proximally, with obtuse
projection basally. Dorsal ridge of carpus (Figure
5¢) undivided. Inferodistal angle on outer face of
merus unarmed.

Exposed thoracic somites (Figure 5d) each with
unarmed submedian and intermediate carinae, in-
termediates of fifth somite irregular, short. Lateral
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process of fifth somite bilobed, anterior lobe a
slender spine, directed anteriorly or anterolaterally,
posterior lobe much smaller, slender, apex triangu-
lar, almost sharp, directed laterally. Lateral process
of sixth somite strongly bilobed, anterior lobe large,
subrectangular or trapezoidal, apex blunt, posterior
lobe triangular, obtusely pointed, apex blunt. Lat-
eral process of seventh somite strongly bilobed, an-
terior lobe slightly smaller than that of sixth somite,
triangular, posterior lobe much larger, triangular,
apex obtusely pointed, unarmed.

Submedian carinae divergent on fifth abdominal
somite. Abdominal carinae spined as follows: sub-
median 5-6, intermediate 3-6, lateral (1) 2-6, mar-
ginal 1-5.

Telson flattened, slender, appearing elongate,
length and width subequal. Prelateral lobe sub-
equal in length to margin of lateral tooth. Dorsal
surface of telson occasionally with lines of short
carinae or raised tubercles between curved rows of
pits in large specimens. Denticles (Figure 5¢) usu-
ally rounded, 3-4, 6-7, 1, outer submedians and
intermediates largest, inner submedians occasionally
spine tipped.

Uropod slender, proximal segment of exopod
slightly shorter than distal, with 8 movable spines
on outer margin, distalmost not extending to mid-
length of distal segment. Lobe on outer margin of
inner spine of basal prolongation (Figure 5f) small,
narrower than adjacent spine, margin concave, apex
rounded.

Coror.—Eyes with dark patch laterally on stalk.
Carinae and grooves of carapace lined with dark
pigment; midline of carapace with dark, U-shaped
patch, open anteriorly, anterior to cervical groove.
Claw with dark dorsal and distolateral patches on
merus and distal dark patch on outer face of pro-
podus. Lateral edge of antennal protopod dark.
Carinae and posterior margins of posterior 3 tho-
racic and all abdominal somites dark, each somite
with longitudinal line of dark pigment between
submedian and intermediate carinae. Lateral proc-
esses of sixth and seventh thoracic somites dark
posteromesially. Abdominal somites with short,
curved line of dark pigment above lateral carina,
rectangular middorsal patch on second somite, and
2 square black patches, each lateral to submedian
carina, on fifth somite; posterolateral surface of
sixth somite dark. Marginal carinae of telson dark.
Distal part of proximal segment and inner half of
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FIGURE 5.—Oratosquilla gonypetes (Kemp, 1911), male lectotype, TL 39 mm, Burma: a, ante-
rior part of body; b, eye; ¢, carpus of claw; d, lateral processes of fifth, sixth, and seventh
thoracic somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolonga-
tion of uropod, ventral view, enlarged (apices of spines broken).

distal segment of uropodal exopod dark. Distal half
of endopod dark. Basal prolongation of uropod
with dark longitudinal line at level of dark pigment
of endopod.

MEASUREMENTS.—Males, TL 39-55 mm; females,
TL 2647 mm. Other measurements of female, TL
47 mm: CL 10.6, anterior width 5.0; cornea width
2.6; antennular peduncle length 11.2; rostral plate
length 1.6, width 1.7; telson length 8.6, width 8.4.

REMARKs.—In the original description of this
species, Kemp (1911) mentioned four specimens
from three localities; the same material was re-
ported by him in his more detailed account pub-
lished in 1918. Because no type designation was
made by Kemp, all four specimens are syntypes.
Two of the specimens, taken off the Andaman Is-
lands, could not be located by me at the Zoological
Survey of India in 1972. Of the two remaining
specimens, a male from off Cheduba, Burma (ZSI
3359/7) is here selected as the lectotype; the small
female from the Persian Gulf (ZSI 4421/10) is a
paralectotype.

In 1913 Kemp identified a female from off

Madras with this species; it is identified with O.
subtilis, described below. Kemp and Chopra (1921)
assigned several specimens from Kabusa Island to
this species; one of those specimens was correctly
identified, but the others are referred to O. subtilis,
below.

Although at least part of the material (the illus-
trated specimen) identified with this species by
Chopra (1939) from the John Murray collections
may be referable to O. striata, described below, the
three specimens I examined appear to be typical
O. gonypetes.

Material of this species reported by me from
Madagascar (1968) proved to be referable to a third
new species, O. turbata, described below.

Thus material from various parts of the reported
range of O. gonypetes can now be referred to four
different species, all of which occur in the Indian
Ocean. Specimens from the extremes of the range
of O. gonypetes, Japan and South Africa (Manning,
1965, 1971) should be re-examined.

Three of these four species, O. gonypetes, O.
subtilis, and O. turbata comprise the gonypetes
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complex of the gonypetes group of species in Orato-
squilla, those species with an unarmed inferodistal
angle on the merus and only five teeth on the dac-
tylus of the claw. The fourth species, O. striata, is
referable to the imperialis complex of the gonypetes
group, those species with an unarmed inferodistal
angle on the merus of the claw and with six teeth
on the dactylus. As Holthuis (1967:12) pointed out,
specimens of these species which lack claws are
extremely difficult to distinguish. The number of
teeth on the claw may prove to be variable, but
much more material will have to be available be-
fore this can be determined. Series of specimens
from a single locality would be most welcome and
might help to solve the problem.

Oratosquilla gonypetes differs from O. subtilis in
having more abdominal carinae armed, in having
a broader uropod, with the proximal segment of
the exopod shorter than the distal, and in having
a lower, narrower lobe on the outer margin of the
inner spine of the basal prolongation of the uro-
pod; that lobe is broader than the spine in O. sub-
tilis, narrower than the spine in O. gonypetes.
Oratosquilla gonypetes differs from O. turbata in
similar features: the branches of the anterior bi-
furcation of the median carina of the carapace are
less distinct; the posterior lobe of the lateral process
of the fifth thoracic somite is slender, triangular;
more abdominal carinae are armed; and there are
dark triangles rather than squares on the fifth ab-
dominal somite.

In addition to the difference in the armature of
the claw, O. gonypetes differs from O. striata in
having a much narrower carapace, with the anterior
width less than half the median length, a broader
rostral plate, a broader posterior lobe on the lateral
process of the fifth thoracic somite, and, when pres-
ent on the telson, fewer, lower dorsal carinae and
tubercles. These dorsal carinae are well developed
in O. striata. Pigment on the fifth abdominal so-
mite is divided into two submedian squares in O.
gonypetes; it is not divided in O. striata.

DisTriBUTION.—Known with certainty from local-
ities in the Indian Ocean. Records in the literature
have suggested that the range is from Japan (Man-
ning, 1965) to southern Africa (Manning, 1971),
but these records require verification. Indian Ocean
localities include: Kabusa Island, 46-64 m, and off
Cheduba Island, 13 m, both Burma (Kemp, 1911,
1913); Persian Gulf, 86 m (Kemp and Chopra,
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1921); and Gulf of Oman, 73 m on coarse sand
and shells (Chopra, 1939).

4. Oratosquilla gravieri, new species
FIGURE 6

Squilla oratoria—Gravier, 1937:183 [part].—Dawydoff, 1952:
145 [part; not Squilla oratoria de Haan, 1844].

MATERIAL.—Baie d'Along [Yung Ha Long, 20°55'N,
107°05'E], Gulf of Tonkin, North Viet Nam; Dawydoff, leg.;
Oct 1931; holotype: 14, TL 92 mm (MNHNP).

DEscripTION.—Size moderate, total length less
than 100 mm. Body appearing smooth, minutely
punctate under magnification.

Eye (Figure 6b) of moderate size, cornea bilobed,
set obliquely on stalk. Eyes not extending to end
of first segment of antennular peduncle. Corneal
index 394.

Antennular peduncle almost as long as carapace.
Dorsal processes of antennular somite produced
into anterolaterally directed spines.

Rostral plate (Figure 6a) with length and width
subequal, appearing elongate, lateral margins con-
verging on rounded apex. Median carina absent.

Anterior width of carapace less than half median
length. Anterolateral spines of carapace (Figure 6a)
extending to, but not overreaching, base of rostral
plate. Median carina interrupted at anterior bi-
furcation, branches of bifurcation distinct. Inter-
mediate carinae turning toward laterals, not ex-
tending to anterior margin.

Dactylus of claw with 6 teeth (one claw of holo-
type regenerating, with 8 teeth), outer margin sinu-
ous, with low, obtuse projection basally. Dorsal
ridge of carpus (Figure 6¢) undivided. Inferodistal
angle on outer face of merus produced into slender
spine.

Exposed thoracic somites (Figure 6d) each with
unarmed submedian and intermediate carinae. Lat-
eral process of fifth somite bilobed, anterior lobe a
slender, anteriorly directed spine, posterior lobe
smaller, triangular, apex acute but not sharp, di-
rected laterally. Lateral process of sixth somite
strongly bilobed, anterior lobe acute, slender, tri-
angular, posterior lobe larger, triangular, apex
acute but not spined. Lateral process of seventh
somite bilobed, anterior lobe slightly shorter than
that of sixth somite, triangular, posterior lobe
larger, triangular, apex acute, unarmed.

Submedian carinae subparallel on fifth abdomi-
nal somite. Abdominal carinae spined as follows:



NUMBER 272

15

FIGURE 6.—Oratosquilla gravieri, new species, male holotype, TL 92 mm, Viet Nam: a, anterior
part of body; b, eye; c, carpus of claw; d, lateral processes of fifth, sixth, and seventh thoracic
somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation of uro-
pod, ventral view.

submedian 5-6, intermediate 4-6, lateral 3—6, mar-
ginal 1-5.

Telson flattened, longer than broad. Prelateral
lobe longer than margin of lateral tooth. Denticles
(Figure 6e) subquadrate or rounded, unarmed, 4,
5, 1. Ventral surface with short postanal keel.

Uropod broad, proximal segment of exopod sub-
equal in length to distal, with 9 movable spines on
outer margin, distalmost short, not extending to
midlength of distal segment. Lobe on outer margin
of inner spine of basal prolongation (Figure 6f)
small, narrower than adjacent spine, margin con-
cave, apex rounded.

CoLor.—Pattern not distinctive in holotype. Pos-
terior margins of carapace, posterior 3 thoracic and
anterior 5 abdominal somites each with line of dark
pigment. Bases of marginal teeth of telson dark.
Dark spot at articulation of segments of uropodal
exopod, pigment extending onto inner half of dis-
tal segment, endopod with distal third dark.

MEASUREMENTS.—Only specimen examined, male
holotype, TL 92 mm. Other measurements of holo-
type: CL 20.1, anterior width 9.1; cornea width 5.1;
antennular peduncle length 19.6; rostral plate
length 3.0, width 3.1; telson length 17.4, width 15.7.

Remarks.—This new species belongs to the inor-
nata complex of the perpensa group of species in
Oratosquilla, those species with an elongate rostral
plate. It differs from all species described so far in
having the dorsal processes of the antennular so-
mite produced into sharp spines. The anterior lobe
of the lateral process of the sixth thoracic somite
is slender, as in O. perpensa.

One of the claws of the holotype is regenerating;
it bears eight rather than the normal complement
of six teeth.

EtrvymoLoGy.—It seems appropriate to name this
species for the French carcinologist Ch. Gravier,
who was the first to record it from Viet Nam.

DistriBUTION.—Known only from the type-local-
ity, the Baie d’Along, Gulf of Tonkin.

5. Oratosquilla hindustanica, new species
FIGUREs 7, 15¢

Squilla oratoria var. perpensa Kemp, 1911:98 [part]; 1913:
70 [part; not pl. 5:figs. 57-59].

MATERIAL.—Tuticorin [08°47'N, 78°08’E], Madras, Gulf
of Manaar, India; J. Hornell, leg.; holotype [paralectotype
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FIGURE 7.—Oratosquilla hindustanica, new species, female paratype, TL 69 mm, India: a, ante-
rior part of body; b, eye; ¢, carpus of claw; d, lateral processes of fifth, sixth, and seventh thor-
acic somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation of
uropod, ventral view.

of Squilla oratoria var. perpensa Kemp]: 13, TL 66 mm
(ZS1). Data same; paratypes [paralectotypes of Squilla ora-
toria var. perpensa Kemp]: 124, TL 45-68 mm; 179, TL
40-75 mm (ZSI 7037-41/10). Data same; paratypes [para-
lectotypes of Squilla oratoria var. perpensa Kemp]: 29,
TL 86-95 mm (USNM 125069; ex ZSI 7521-4/10). Data
same; paratypes [paralectotypes of Squilla oratoria var.
perpensa Kemp]: 13, TL 67 mm; 19, TL 69 mm (USNM
143576).

DEscripTION.—Size moderate, total length less
than 100 mm. Body appearing smooth, minutely
punctate under magnification.

Eye (Figure 7b) moderate to small, cornea bi-
lobed, set obliquely on stalk. Eyes not extending
to end of first segment of antennular peduncle.
Corneal indices 309412,

Antennular peduncle as long as, or slightly
shorter than, carapace. Dorsal processes of anten-
nular somite produced into acute, slender lobes,
sharp but not spined, directed anterolaterally.

Rostral plate (Figures 7a, 15¢) appearing elon-
gate, length and width subequal or width slightly
greater, lateral margins converging on broadly
rounded apex. Median carina absent.

Anterior width of carapace much less than half
median length. Anterolateral spines (Figure 7a)
strong, extending to or slightly beyond base of
rostral plate. Median carina interrupted at base
of anterior bifurcation, branches of bifurcation

distinct. Intermediate carinae turning toward but
not meeting laterals, not extending to anterior
margin.

Dactylus of claw with 6 teeth, outer margin of
dactylus faintly sinuous. Dorsal ridge of carpus
(Figure 7¢) undivided. Inferodistal angle on outer
face of merus with sharp spine.

Exposed thoracic somites (Figure 7d) with un-
armed submedian and intermediate carinae, inter-
mediates short, irregular, on fifth somite. Lateral
process of fifth somite bilobed, anterior lobe a slen-
der spine, directed almost anteriorly, posterior lobe
triangular, apex acute, directed laterally. Lateral
process of sixth somite bilobed, anterior lobe broad,
apex trapezoidal, truncate or rounded; posterior
lobe larger, triangular, apex obtusely pointed, un-
armed. Lateral process of seventh somite bilobed;
anterior lobe smaller than that of sixth somite, tri-
angular; posterior lobe larger, triangular, apex ob-
tusely pointed, unarmed.

Submedian carinae slightly divergent on fifth
abdominal somite. Abdominal carinae spined as
follows: submedian 5-6, intermediate 4-6, lateral
(2)8-6, usually 2-6, marginal 1-5.

Telson flattened, longer than broad. Prelateral
lobe longer than margin of lateral tooth, Denticles
(Figure 7¢) rounded or subquadrate, 4-5, 8-9, 1,
outer submedians and outer intermediates largest.
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Ventral surface with short postanal keel.

Uropod broad, proximal segment of exopod as
long as, or slightly longer than, distal, with 8-9
movable spines on outer margin, distalmost not
extending to midlength of distal segment. Lobe on
outer margin of inner spine of basal prolongation
(Figures 7f, 15¢) small, low, narrower than adjacent
spine, margin concave, apex rounded.

CoLor.—Body light, ornamented with lines and
patches of dark chromatophores. Eyestalks with
numerous dark chromatophores, especially on ven-
tral surface. Basal segments of antennae with dor-
sal and lateral patches of dark chromatophores.
Margins, carinae, and grooves of carapace outlined
with dark chromatophores. Dorsal surface of merus
of claw with longitudinal dark line, outer surface
with dark, distal patch proximal to articulation of
carpus. Propodus of claw with distal dark patch.
Exposed thoracic and all abdominal somites with
dark posterior line, with submedian and interme-
diate carinae outlined in dark pigment, and with
dark chromatophores middorsally. On abdomen,
area between intermediate and lateral carinae with
curved dark line, convex dorsally. Median area of
telson, curved rows of pits, and bases of marginal
teeth all dark. Midline of proximal segment of uro-
podal exopod dark, inner half of distal segment
black. Uropodal endopod with margins of distal
third dark, midline clear.

MEASUREMENTS.—Males, TL 45-68 mm; females,
TL 40-95 mm. Other measurements of male holo-
type, TL 66 mm: CL 14.9, anterior width 6.6; cor-
nea width 4.2; antennular peduncle length 15.6;
rostral plate length 2.4, width 2.5; telson length
13.0, width 11.8.

REeMARKs.—This is the common species occurring
on the coasts of “British India” that Kemp named
Squilla oratoria var. perpensa, and it is one of sev-
eral species that Kemp included in the type-series
of his variety. Unlike O. perpensa sensu stricto,
however, O. hindustanica has a long, slender ros-
tral plate, a feature that it shares with O. inornata
and O. solicitans, as well as a truncated anterior
lobe on the lateral process of the sixth thoracic
somite. Oratosquilla perpensa, a more eastern spe-
cies, which was illustrated by Kemp (1913, pl. 5:
figs. 57-59), has a very short rostral plate and a
slender, triangular anterior lobe on the lateral proc-
ess of the sixth thoracic somite.

Both this species and O. solicitans resemble O.
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inornata but differ from that species in having a
much smoother body; O. inornata, like O. perpensa,
has the body surface relatively deeply pitted and
eroded.

The rostral plate and basal prolongation of the
uropod of this species are similar to those observed
in some of the specimens assigned to O. solicitans
below. They are shown in Figure 15e, in contrast
with the same features observed in O. solicitans.
Oratosquilla hindustanica is very similar to O. so-
licitans, differing in having a more tapering rostral
plate, a smaller lobe between the spines of the basal
prolongation of the uropod, and more divergent
spines on the basal prolongation.

The specimens of this species examined, totaling
more than 30, are remarkably uniform morpho-
logically; the rostral plates, lateral processes of the
exposed thoracic somites, and uropods are basically
the same in all of the specimens examined. For the
present, I believe it should be considered as a sepa-
rate species from O. solicitans; it may prove to be
the westernmost population of that species or it
may be that both are represented in the Indo-
Malayan region and that the range of the two spe-
cies overlaps there. Much more material, docu-
mented with observations on habitat and color in
life, will have to be studied before this can be
settled.

The close similarity of the species in the material
assigned by Kemp to O. perpensa as well as the
occurrence in that material of at least two species
with elongate rostral plates, led Chopra (1934:24,
25), who compared some of Kemp’s material with
type-specimens of O. inornata, to consider that the
two species then being considered, O. inornata and
O. perpensa, to be identical. They are, in fact,
separate species which themselves are part of a
very confusing species complex.

Erymorocy.—The specific name is derived from
an early name, Hindustan, applied to British India.

DistriBuTioN.—Known with certainty only from
the type-locality, Tuticorin, Gulf of Manaar, Ma-
dras, India. Its range is yet to be determined.

6. Oratosquilla inornata (Tate, 1883)

FiGuRres 8, 9

Squilla inornata Tate, 1883:51, pl. 2: figs. 3a—c.—Manning,
1966:95, fig. 3 [part?].
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FicURE B.—Oratosquilla inornata (Tate, 1883), female lectotype, CL 14.3 mm, South Australia:
a, anterior part of body; b, eye; ¢, carpus of claw; d, lateral processes of fifth, sixth, and seventh
thoracic somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation
of uropod, ventral view.

MATERIAL—Gulf of Saint Vincent [35°00'S, 138°05’E],
South Australia; lectotype: 19, CL 143 mm (SAM). Data
same; paralectotype: 19, TL 39 mm (SAM). 12 mi NNE of
Bowen [20°01'S, 148°14’E], Queensland, Australia; 3546 m;
Endeavour, leg.: 18, TL 91 mm (USNM 111379).

DESCRIPTION.—Size moderate, total length of
adults 100 mm or less. Body appearing rough, sur-
face coarsely pitted, rugose.

Eye (Figures 8b, 9b) moderate to small, cornea
bilobed, set obliquely on stalk. Eyes not extending
to end of first segment of antennular peduncle.
Corneal indices 349-414.

Antennular peduncle shorter than carapace. Dor-
sal processes of antennular somite produced into
acute but blunt lobes directed anterolaterally.

Rostral plate (Figures 8a,9a) with length and
width subequal or length slightly greater, appear-
ing elongate, lateral margins converging on flat-
tened apex. Median carina absent.

Anterior width of carapace less than half median
length. Anterolateral spines of carapace (Figures 8a,
9a) strong, extending to but not overreaching base
of rostral plate. Median carina interrupted at base
of anterior bifurcation, branches of bifurcation dis-
tinct. Intermediate carinae turning toward but not
meeting laterals, not extending to anterior margin.

Dactylus of claw sinuous, outer margin sinuous,
with 6 teeth. Dorsal ridge of carpus (Figures 8¢, 9c)
undivided. Inferodistal angle on outer face of merus
with sharp spine.

Exposed thoracic somites (Figures 8d, 9d) each
with unarmed submedian and intermediate carinae,
intermediates short, irregular, on fifth somite. Lat-
eral process of fifth somite bilobed, anterior lobe
a slender spine, directed anteriorly, posterior lobe
smaller, triangular, apex acute but blunt, directed
laterally. Lateral process of sixth somite bilobed,
anterior lobe broad, apex rounded, posterior lobe
much larger, triangular, apex acute, unarmed. Lat-
eral process of seventh somite bilobed, anterior lobe
smaller and more triangular than that of sixth
somite, apex acute, unarmed, posterior lobe larger,
triangular, apex acute, unarmed. ]

Submedian carinae parallel on fifth abdominal
somite. Abdominal carinae spined as follows: sub-
median 5-6, intermediate 4-6, lateral 2-6 (3-6 in
young female), marginal 1-5.

Telson flattened, longer than broad. Prelateral
lobe shorter than margin of lateral tooth. Denticles
(Figures 8¢, 9¢) subquadrate or rounded, 4, 7-9, 1.
Ventral surface with short postanal keel.

Uropod broad, proximal segment of exopod sub-
equal in length to distal, with 9 movable spines
on outer margin, distalmost not extending to mid-
length of distal segment. Lobe on outer margin of
inner spine of basal prolongation (Figures 8f, 9f)
of uropod distally erect, narrower than adjacent
spine, margin concave, apex rounded.

CorLor.—Pattern faded in all specimens exam-
ined.
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FIGURE 9.—Oratosquilla inornata (Tate, 1883), male, TL 91 mm, Queensland: g, anterior part
of body; b, eye; ¢, carpus of claw; d, lateral processes of fifth, sixth, and seventh thoracic somites;
e, submedian teeth and denticles of telson, ventral view; f, basal prolongation of uropod,
ventral view.

MEASUREMENTS.—Only male examined, TL 91
mm; only intact female, a juvenile, TL 39 mm.
Other measurements of damaged female lectotype:
CL 14.3, anterior width 6.6; cornea width 4.1; an-
tennular peduncle broken; rostral plate length 2.4,
width 2.0; telson length 12.5, width 11.6.

REMARKs.—Oratosquilla inornata is the most
rugose of the species of the inornata complex. Its
distinctive features include the rugose surface of
the body, the elongate rostral plate with a flattened
apex, the relatively broad anterior lobe on the
lateral process of the sixth thoracic somite, and the
erect, projecting lobe between the spines of the
basal prolongation of the uropod. In an otherwise
very poor figure, Tate (1883, pl. 2: fig. 3b) illus-
trated the relatively broad anterior lobe on the
lateral process of the sixth thoracic somite.

It is likely that most records of O. inornata in
the literature are based on other, similar species,
especially O. hindustanica or O. solicitans. Orato-
squilla inornata is known with certainty from lo-
calities off southern and eastern Australia; its range
may not extend northward to Indo-Malaya or west-
ward to India.

The larger of the two female syntypes, a damaged
adult female, is here selected as the lectotype. Both
the lectotype and the smaller female paralectotype

are in the collections of the South Australian
Museum.

Also occurring off Queensland is the species iden-
tified as O. anomala by Stephenson (1952) and
others and which is named for Stephenson below.
The concave lobe between the spines of the basal
prolongation of the uropod in O. inornata will
serve to distinguish it from O. stephensoni in which
that lobe is straight or almost convex, as in O.
interrupta.

Specimens from other eastern Australian locali-
ties from the Endeavour collection (Manning, 1966)
probably are referable to O. inornata; their identity
should be verified.

DistriuTioN.—Known only from Bowen, Queens-
land, in 3546 m, and from the Gulf of Saint Vin-
cent, South Australia.

7. Oratosquilla pentadactyla, new species
Ficure 10

Squilla affinis var. intermedia Nobili, 1903:39 [part, speci-
mens from Nias only; preoccupied by Squilla intermedia
Bigelow, 1893].

Squilla quinquedentata—Kemp, 1913:195 [addendum, not
p- 52]—Holthuis, 1941:244 [not Squilla quinquedentata
Brooks, 1886].
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FIGURE 10.—Oratosquilla pentadactyla, new species, male paratype, TL 1225 mm, India: a,
anterior part of body; b, eye; ¢, carpus of claw, d, lateral processes of fifth, sixth, and seventh
thoracic somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation

of uropod, ventral view.

MATERIAL—Luaha Gundre, Nias, Indonesia; Modigliani,
leg.; syntypes of Squilla affinis var. intermedia; paratypes:
29, TL 56-89 mm (MNHNP). Nias [Pulau Nias, 01°05'N,
97°35’E], Indonesia; Kleiweg de Zwaan, leg.; holotype: 19,
TL 124 mm (ZMA). Telok Dalam [?Telukdalem, 00°34'N,
97°49’E], Nias, Indonesia; Kleiweg de Zwaan, leg.; paratype:
13, TL 90 mm (ZMA). Data same; paratype: 19, TL 76
mm (USNM 155309). Goenang Sitoli [Gunung Sitoli,
01°17°N, 97°36'E], Nias, Indonesia; Kleiweg de Zwaan, leg;
paratype: 19, TL 138 mm (ZMA). Simaloer [Pulau Simeu-
lue, 02°35'N, 96°05’E], W coast of Sumatra, Indonesia; E.
Jacobson, leg.; Aug 1922; paratype: 18, TL 121 mm (ZMA).
Kilakarai [09°14’S, 78°47'E], Ramnad District, S§ India;
S. W. Kemp, leg.; from fishermen’s nets; 17 Feb 1913;
paratype: 13, TL 1225 mm (ZSI 8107/10).

DescripTION.—Size moderate, total length less
than 150 mm. Body appearing smooth, lightly
pitted under magnification.

Eye (Figure 10b) small to very small, cornea bi-
lobed, set obliquely on stalk. Eyes not extending to
end of first segment of antennular peduncle. Cor-
neal indices 413-521.

Antennular peduncle about 44 as long as cara-
pace. Dorsal processes of antennular somite pro-
duced into blunt lobes directed anterolaterally
(occasionally sharp in dorsal view).

Rostral plate (Figure 10a) slightly longer than
broad or with length and width subequal, appear-
ing elongate, lateral margins converging slightly on
flattened apex. Median carina absent.

Anterior width of carapace less than half median
length. Anterolateral spines (Figure 10a) strong,
extending to or beyond base of rostral plate. Me-
dian carina interrupted at base of bifurcation,
branches of bifurcation low, scarcely visible in some
specimens. Intermediate carinae turning towards
laterals anteriorly, not extending to anterior margin.

Dactylus of claw with 5 teeth, outer margin sinu-
ous. Dorsal ridge of carpus (Figure 10c) undivided.
Inferodistal angle on outer face of merus with
sharp spine.

Exposed thoracic somites (Figure 10d) each with
unarmed submedian and intermediate carinae.
Lateral process of fifth somite bilobed, anterior
lobe a sharp, anteriorly directed spine, posterior
lobe smaller, triangular, sharp, apex directed later-
ally or inclined posterolaterally. Lateral process of
sixth somite bilobed, anterior lobe very slender,
posterior lobe broader, apex acute, sharp. Lateral
process of seventh somite distinctly bilobed, ante-
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rior lobe much smaller than obtusely pointed pos-
terior lobe, latter broader than that of sixth somite.

Submedian carinae divergent on fifth abdominal
somite. Abdominal carinae spined as follows: sub-
median 5-6, intermediate (3)4-6, lateral (1)2-6,
marginal 1-5, usually 5-6, 3-6, 1-6, 1-5.

Telson flattened, slightly broader than long. Pre-
lateral lobe subequal in length to margin of lateral
tooth. Denticles (Figure 10¢) rounded or subquad-
rate, 4, 8-9, 1. Ventral surface with strong postanal
keel.

Uropod broad, proximal segment of exopod
shorter than distal, with 8 short movable spines on
outer margin, distalmost not extending to mid-
length of distal segment. Lobe on outer margin of
inner spine of basal prolongation (Figure 10f) low,
much narrower than adjacent spine, margin con-
cave, apex rounded.

CoLor.—Pattern not distinctive in preservative.
Carapace, posterior 3 thoracic and all abdominal
somites with dark posterior line. Bases of marginal
teeth of telson dark. Inner and distal margin of
proximal segment and inner half of distal segment
of uropodal exopod dark, distal half of uropodal
endopod dark. No trace of dark pigment at each
end of median carina of telson as in O. quinque-
dentata.

MEASUREMENTS.—Males, TL 90-122.5 mm; fe-
males, TL 56-138 mm. Other measurements of
female holotype, TL 124 mm: CL 27.0, anterior
width 12.8; cornea width 5.2; antennular peduncle
length 20.8; rostral plate length 4.0, width 3.7; tel-
son length 23.1, width 24.9.

REMARks.—This new species closely resembles O.
quinquedentata, and together they comprise the
quinquedentata complex of the perpensa group of
species in Oratosquilla. Specimens of O. pentadac-
tyla were referred to O. quinquedentata by both
Kemp (1913) and Holthuis (1941) and probably by
other authors as well.

Oratosquilla pentadactyla differs from O. quin-
quedentata in having larger eyes, a narrower cara-
pace, a slenderer anterior lobe on the lateral proc-
ess of the seventh thoracic somite, and armed
intermediate and lateral carinae on the abdomen
anterior to the fourth somite, and it further differs
in lacking the dark anterior and posterior patches
on the median carina of the telson.

Holthuis (1941) reported on some of the material
listed above and noted some of the differences be-
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tween the two species, especially those concerned
with the spination of the abdominal carinae. The
specimen from Bombay identified by Kemp (1913)
with O. quinquedentata is correctly identified; his
material from South India is referable to O. penta-
dactyla.

Apparently the two specimens from Nias which
Nobili (1903) identified with Squilla affinis var.
intermedia were forwarded to the Muséum National
d’'Histoire Naturelle at Paris in 1906; they are
syntypes of Nobili’s species. Another specimen from
Nobili’s syntypic series is identifiable with O. ano-
mala, and is discussed above under the account of
that species.

ErymoLocy.—The specific name is from the
Greek pente (“five”) plus dactylos (“finger”), allud-
ing to the armature of the claw.

DistriBuTION.—Known from localities in Indo-
nesia and from southern India. The depth range
for the species has not been recorded, but it appar-
ently lives in relatively shallow water.

8. Oratosquilla perpensa (Kemp, 1911)
Ficure 11

Squilla oratoria var. perpensa Kemp, 1911:98 [part]; 1913:70,
Ppl. 5: figs. 57-59 [part).

Squilla oratoria var. inornata.—Holthuis, 1941:248 [part; not
Squilla inornata Tate, 1883].

Squilla perpensa.—Lee and Wu, 1966:49.

MATERIAL—Tung Kang, S Formosa [Tung Chiang, Tai-
wan]; trawled; S. Lee nos. 97, 169; 5 Sep 1965: 13, TL
68 mm, 1?2, TL 82 mm (RMNH 517S). Same loc.; Lee and
Wu no. 180; 9 May 1965: 19, TL 66 mm (USNM 125061).
Hong Kong [Hong Kong Island, 22°15’'N, 114°11’E]; G. Dennys,
leg.; lectotype: 1Q, TL 975 mm (ZSI). Data same; para-
lectotypes: 133, TL 73-93 mm, 139, TL 77-97 mm (ZSI
4851-72/9). Data same; paralectotypes: 14, TL 92.5 mm,
19, TL 88 mm (USNM 143577). Java, Indonesia; Bleeker,
leg: 13, TL 70 mm (RMNH 70S). Off Irrawaddy delta,
Burma; 15°20°N, 94°55’E; 20 fms (37 m); Investigator, leg.;
paralectotypes: 13, TL 64 mm, 19, TL 63 mm (USNM
143575).

DEscripTION.—Size moderate, total length of
adults less than 100 mm. Body appearing smooth,
actually very rugose when dried or viewed under
magnification.

Eye (Figure 11b) moderate to small, cornea bi-
lobed, set obliquely on stalk. Eyes not extending
beyond end of first segment of antennular peduncle.
Corneal indices 363-429.
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FIGURE 11.—Oratosquilla perpensa (Kemp, 1911), male paralectotype, TL 92.5 mm, Hong Kong:
a, anterior part of body; b, eye; ¢, carpus of claw; d, lateral processes of fifth, sixth, and seventh
thoracic somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation
of uropod, ventral view.

Antennular peduncle almost as long as carapace.
Dorsal processes of antennular somite produced
into acute, occasionally spiniform lobes directed
anteriorly.

Rostral plate (Figure 1la) broader than long,
quadrate or trapezoidal in shape, appearing short,
apex flattened. Median carina absent.

Anterior width of carapace about half median
length, not so long as carapace and rostral plate
combined. Anterolateral spines (Figure 11a) strong,
extending to or slightly beyond base of rostral plate.
Median carina interrupted at base of anterior bi-
furcation, branches of bifurcation distinct. Inter-
mediate carinae turning toward but not meeting
laterals anteriorly, not extending to anterior margin.

Dactylus of claw with 6 teeth, outer margin
strongly sinuous. Dorsal ridge of carpus (Figure 11c)
undivided. Inferodistal angle on outer face of merus
with sharp spine.

Exposed thoracic somites (Figure 11d) each with
submedian and intermediate carinae, those of fifth
somite poorly developed. Lateral process of fifth
somite with anterior lobe produced into long, slen-

der spine, directed anterolaterally, posterior lobe
smaller, triangular. Lateral process of sixth somite
bilobed, anterior lobe slender, triangular, apex
sharp, posterior lobe larger, triangular, apex sharp
but not spiniform. Lateral process of seventh so-
mite bilobed, anterior lobe smaller than that of
sixth somite, triangular, apex sharp, posterior lobe
larger, triangular, apex sharp but not spiniform.

Submedian carinae subparallel on fifth abdomi-
nal somite. Abdominal carinae spined as follows:
submedian 5-6, intermediate 4-5, lateral 3-6, mar-
ginal 1-5.

Telson flattened, slightly longer than broad. Pre-
lateral lobe subequal in length to margin of lateral
tooth. Denticles (Figure 1le) rounded or subquad-
rate, unarmed, 3—4, 7-9, 1. Ventral surface with
long postanal keel.

Uropod broad, proximal segment of exopod
shorter than distal, with 8-11 (usually 9) movable
spines on outer margin, distalmost not extending
to midlength of distal segment. Lobe on outer mar-
gin of inner spine of basal prolongation (Figure
11f) small, erect, prominent, narrower than adja-
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cent spine, margin concave, apex rounded or
angled.

CoLor.—Body appearing dusky, with concentra-
tion of pigment dorsally. Median carina, gastric
grooves, and anterior margin of carapace dark,
other carinae outlined by more diffuse lines of dark
pigment. Lateral margin of rostral plate dark.
Merus of claw with diffuse dark band dorsolater-
ally, propodus with distal patch of dark chromato-
phores. Exposed thoracic and all abdominal somites
with dark posterior line, submedian and interme-
diate carinae faintly indicated by lines of dark
chromatophores; lateral carinae flanked mesially by
curved, dark line. Median carina of telson with
anterior and posterior dark patches, bases of mar-
ginal teeth dark. Proximal segment of uropodal
exopod with middorsal dark line, inner half of dis-
tal segment dark. Distal half of endopod dark. Basal
prolongation of uropod with longitudinal patch of
dark pigment on inner, ventral surface.

MEASUREMENTs.—Males, TL 64-93 mm; females,
TL 63-97.5 mm. Other measurements of female
lectotype, TL 97.5 mm: CL 20.6, anterior width
10.3; cornea width 5.1; antennular peduncle length
19.8; rostral plate length 2.7, width 3.1; telson
length 17.8, width 16.3.

REMARKs.—Examination of syntypes of Squilla
oratoria var. perpensa Kemp in the collection of
the Zoological Survey of India revealed that the
series included representatives of more than one
species. One is a species from southern India with
a long rostral plate which led Chopra (1934) tc
consider O. perpensa to be a synonym of O. inor-
nata (Tate); another is a species with a short rostral
plate, from Burma and Hong Kong, which Kemp
illustrated (1913, pl. 5: fig. 57-59). Although Kemp
(1918:70) intended perpensa to be used for the pop-
ulation occurring off British India, he illustrated
material from Hong Kong. In my opinion less con-
fusion will result from the selection of a specimen
from Hong Kong, a female 97.5 mm long, as the
lectotype of S. oratoria var. perpensa, for Kemp's
monograph is still widely used to identify Indo-
West-Pacific stomatopods. The population from
India is named O. hindustanica, above. Kemp's syn-
types included material of a third species, named
O. solicitans, below. In all of those new species the
rostral plate is elongate; it is short, subquadrate or
trapezoidal in O. perpensa as restricted herein.

Oratosquilla perpensa, one of the three species
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in the perpensa complex of the perpensa group, is
a distinctive species, with a relatively rough surface,
broad carapace, and small eyes. It differs from O.
anomala, a second species of the perpensa complex,
in having shorter anterolateral spines on the cara-
pace and a slender, triangular anterior lobe on the
lateral process of the sixth thoracic somite; that
lobe is distinctly rectangular in O. anomala. Orato-
squilla perpensa differs from O. stephensoni, the
third species of the perpensa complex, in being
much smaller and having a concave rather than a
convex or straight lobe between the spines of the
basal prolongation of the uropod.

DistriBuTiON.—Known with certainty from local-
ities between southern Taiwan and Burma, includ-
ing Tung Kang, Taiwan, 40-50 fms (73-91.5 m)
(Lee and Wu, 1966); Hong Kong (Kemp, 1911,
1913); Java, Indonesia (Holthuis, 1941); and off the
Irrawaddy delta, Burma, 20 fms (37 m) (Kemp,
1913).

9. Oratosquilla quinquedentata (Brooks, 1886)
FIGURe 12

Squilla quinquedentata Brooks, 1886:21, 26, pl. 1: fig. 3,
pl. 2: fig. 6.—Kemp, 1913:52 [not addendum, p. 195].—
Chhapgar and Sane, 1968:45 [in key].

MATERIAL.—Arafura Sea; 09°59’S, 139°42'E; 28 fms (51
m); green mud; Challenger sta 188; 10 Sep 1874; holotype:
13, TL 140 mm (BMNH 94.10.16.6). Gulf of Thailand;
P. Naiyanetr, leg.: 19, TL 119 mm (USNM 125368). Bom-
bay [18°58'N, 72°50’E], India: 14, TL 103 mm (ZSI 7535/10).
Bombay, India; S. R. Sane, leg; 1964: 13, TL 59 mm
(RMNH 5118).

DEscripTION.—Size moderate, total length of
adults to ‘140 mm. Body appearing smooth, with
large, shallow pits visible under magnification.

Eye (Figure 12b) small, cornea bilobed, set
obliquely on stalk. Eyes not extending to end of
first segment of antennular peduncle. Corneal in-
dices 506-550.

Antennular peduncle more than 4, as long as
carapace. Dorsal processes of antennular somite
produced into blunt lobes directed anterolaterally.

Rostral plate (Figure 12a) broader than long,
subquadrate or trapezoidal, apex flattened. Median
carina absent.

Anterior width of carapace slightly less than half
median length. Anterolateral spines (Figure 12a)
strong, extending to or beyond base of rostral plate.
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FIGURE 12.—Oratosquilla quinquedentata (Brooks, 1886), male, TL 108 mm, Bombay: a, anterior
part of body; b, eye; c, carpus of claw; d, lateral processes of fifth, sixth, and seventh thoracic
somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation of uro-

pod, ventral view.

Median carina interrupted anteriorly, branches of
bifurcation poorly formed, rarely distinct. Inter-
mediate carinae converging with but not meeting
laterals anteriorly, not extending to anterior
margin.

Dactylus of claw with 5 teeth, outer margin sinu-
ate. Dorsal ridge of carpus (Figure 12¢) undivided.
Inferodistal angle of outer face of merus with sharp
spine.

Exposed thoracic somites (Figure 12d) with un-
armed submedian and intermediate carinae. Lateral
process of fifth somite bilobed, anterior lobe a sharp
spine directed almost anteriorly, posterior lobe
smaller, broad and triangular, blunt apex directed
laterally. Lateral process of sixth somite bilobed,
anterior lobe slender, subtriangular or rectangular,
posterior lobe broader, triangular, apex . bluntly
pointed, unarmed. Lateral process of seventh somite
distinctly bilobed, anterior lobe low, rounded or
subquadrate, much smaller than obtusely pointed
posterior lobe.

Submedian carinae divergent on fifth abdominal
somite. Abdominal carin.ae spined as follows: sub-
median 5-6, intermediate 4-6, lateral 4-6, marginal
1-5.

Telson flattened, longer <han broad. Prelateral

lobe longer than margin of lateral tooth. Denticles
(Figure 12¢) rounded, elongate, 3, 7-8, 1. Ventral
surface with strong postanal keel.

Uropod broad, proximal segment of exopod
longer than distal, with 8-9 movable spines on
outer margin, distalmost not extending to mid-
length of distal segment. Lobe on outer margin of
inner spine of basal prolongation (Figure 12f) well
developed but low, narrower than adjacent spine,
margin concave, apex rounded.

Coror.—Overall appearance dusky. Antennules
with distal dark band on each segment. Carapace
with anterior and posterior margins dark, with ir-
regular band across cardiac region, dark pigment in
U-shaped patch medially. Exposed thoracic and ab-
dominal somites with dark posterior line and with
diffuse dark pigment dorsally, outlined laterally
with dark line lateral to submedian carina and just
above lateral carina. Broad band of dark color
across posterior half of median carina of telson,
extending onto bases of marginal teeth. Anterior
part of median carina of telson with subquadrate
black spot. Uropod with dark pigment on proximal
segment at articulation of .exopod segments, and
with black pigment on most of distal half of endo-
pod, apex lighter.
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MEASUREMENTS.—Males, TL 59-140 mm; only
female examined, TL 119 mm. Other measure-
ments of the female: CL 24.8, anterior width 11.8;
cornea width 4.9; antennular peduncle length 22.0;
rostral plate length 3.2, width 4.0; telson length
21.3, width 19.8.

REMARKs.—This is a relatively large and distinc-
tive species, one of two in the quinquedentata com-
plex of the perpensa group, those species with a
distinct inferodistal spine on the merus and five
teeth on the dactylus of the claw. It differs from O.
pentadactyla, the other species of the quinqueden-
tata complex, in having a broader rostral plate and
carapace, smaller eyes, a broader anterior lobe on
the lateral process of the seventh thoracic somite,
and fewer armed carinae on the abdomen. The
dark pigment on the telson also is characteristic
for the species.

Kemp (1913) recorded this species from Bombay
and Kilakarai, India; his material from the latter
locality is referable to O. pentadactyla, described
above.

DistriBUTION.—Known with certainty from the
Arafura Sea, 51 m (Brooks, 1886), the Gulf of Thai-
land, and from Bombay, India (Kemp, 1913; Chhap-
gar and Sane, 1968). Other records in the literature,
including those of Sunier (1918), Odhner (1923),
and Tweedie (1934), require verification. Their rec-
ords could be based on O.pentadactyla, which has
a similar range.

10. Oratosquilla solicitans, new species
FIGUREs 13, 14, 15a~d

Squilla oratoria var. perpensa Kemp, 1911:98 [part]; 1913:70
[part, not pl. 5: figs. 57-59].

Squilla oratoria var. inornata—Holthuis, 1941:248 [part;
not Squilla inornata Tate, 1883].

TyPE-MATERIAL.—Sandakan [05°50'N, 118°07’E], Sabah,
Malaysia; A. W. Herre, leg.; 30 Jun 1929; holotype: 19, TL
85 mm (USNM 125743). Singapore [01°17'N, 103°51’E],
Malaysia; Stepnani, leg.; paratypes: 63, TL 57-68 mm;
29, TL 365-70mm (ZMB 12879; 24 USNM 153951).
Singapore, Malaysia; Capt. Hutcheson, leg.; paratype (para-
lectotype of Squilla oratoria var. perpensa Kemp): 19, TL
78 mm (USNM 143578, ex ZSI 2426/1).

OTHER MATERIAL—Anping [An-P’'ing or Ampin, 23°00'N,
120°09’E], S Formosa; Haberer, leg.; Jun 1905: 34, TL 63-69
mm (ZMBS). Gulf of Thailand; P. Naiyanetr, leg.: 19, TL
85 mm (USNM 125363). Lem Sing, Mae Nam Chantaburi
[Chanthaburi, 12°29'N, 102°04’E] River, Gulf of Thailand,
Thailand; 7 May 1927: 13, TL 68 mm (USNM 125065).
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Mae Nam Chantaburi River, Tha Chalaep Harbor [Ban Tha
Chalaep, 12°30’'N, 102°03’E], Gulf of Thailand, Thailand;
anchorage; R. Rofen, leg., sta 134; 24 Dec 1957: 14, TL 37
mm (USNM 104719). Singapore [01°17°N, 103°51’E], Malay-
sia; Capt. Hutcheson, leg.; paralectotype of Squilla oratoria
var. perpensa Kemp: 13, TL 73 mm (USNM 156256, ex ZSI
2426/1). Sandakan [05°50'N, 118°07’E], Sabah, Malaysia; A.
W. Herre, leg.; 30 Jun 1929: 1Q, TL 96 mm (USNM 168858).
N coast of Java, Indonesia; Buitendijk, leg.; 1904: 19, TL
79 mm (RMNH 116S). Tandjoeng Patjinan [Tandjung Pat-
jinan, 07°36’S, 114°02’E], Java, Indonesia; Nov 1938; para-
type: 14, TL 88 mm (RMNH 118S). Makassar [Makasar,
05°07'S, 119°24’E], Celebes, Indonesia; Piller, leg.; paratype:
I9. TL 82 mm (RMNH 117S). Skroe [Sekru, 02°55'S,
132°14’E], New Guinea, Indonesia; Schidler, leg.; May 1897;
paratype: 13, TL 60 mm (RMNH 1158).

DEscripTION.—Size small to moderate, total
length of adults less than 100 mm. Body appearing
smooth, minutely punctate under magnification.

Eye (Figures 13b, 14b) of moderate size, cornea
bilobed, set obliquely on stalk. Eyes not extending
to end of first segment of antennular peduncle.
Corneal indices 290-412.

Antennular peduncle slightly shorter than cara-
pace. Dorsal processes of antennular somite pro-
duced into acute lobes directed almost laterally.

Rostral plate (Figures 13a, 14a, 15a-d) with
length and width subequal or width slightly greater,
appearing elongate, lateral margins subparallel,
apex flattened or broadly rounded. Median carina
absent.

Anterior width of carapace less than half median
length. Anterolateral spines (Figures 13a, 14a)
strong, extending to, but usually not beyond, base
of rostral plate. Median carina interrupted at base
of anterior bifurcation, branches of bifurcation dis-
tinct. Intermediate carinae turning toward but not
meeting with laterals, not extending to anterior
margin.

Dactylus of claw with 6 teeth, outer margin
straight or slightly sinuous. Dorsal ridge of carpus
(Figures 13c, 14¢) undivided. Inferodistal angle on
outer face of merus with sharp spine.

Exposed thoracic somites (Figures 18d, 14d) each
with unarmed submedian and intermediate cari-
nae, intermediates very short on fifth somite. Lat-
eral process of fifth somite bilobed, anterior lobe
a slender spine, directed almost anteriorly, poste-
rior lobe rounded, directed laterally. Lateral proc-
ess of sixth somite bilobed, anterior lobe large,
broad, apex truncate or slightly trapezoidal, pos-
terior lobe larger, triangular, apex acute, bluntly
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FIGURE 18.—Oratosquilla solicitans, new species, male paratype, TL 64.5 mm, Singapore: a, ante-
rior part of body; b, eye; ¢, carpus of claw; d, lateral processes of fifth, sixth, and seventh
thoracic somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation

of uropod, ventral view.

pointed. Lateral process of seventh somite bilobed,
anterior lobe smaller than that of sixth somite,
triangular, posterior lobe larger, triangular, apex
acute but rounded.

Submedian carinae divergent on fifth abdominal
somite. Abdominal carinae spined as follows: sub-
median 5-6, intermediate 4-6, lateral (1-2) 3-6,
marginal 1-5.

Telson flattened, slightly longer than broad.
Prelateral lobe longer than margin of lateral tooth.
Denticles (Figures 13e, 14¢) subquadrate, 34, 7-9,
1. Ventral surface with short postanal keel.

Uropod broad, proximal segment as long as or
slightly shorter than distal, with 8-9 movable spines
on outer margin, distalmost not extending to mid-
length of distal segment. Lobe on outer margin of
inner spine of basal prolongation (Figures 13f, 14f,
15a—d) small to large in size, narrower or broader
than adjacent spine, margin concave, apex rounded.

CoLor.—Grooves and carinae of carapace and

posterior margins of carapace, posterior 3 thoracic,
and all abdominal somites with dark line, narrower
at intermediate carinae of first to fifth abdominal
somites. Dark pigment distally on propodus of claw
and on lateral processes of thoracic somites. Ab-
dominal somites, especially second, each with trace
of dark middorsal patch. Telson with dark spot
on spine of median carina and at bases of sub-
median and intermediate marginal teeth. Uropod
with dark pigment at articulation of exopod seg-
ments, inner third of distal segment of exopod
completely dark, distal third of endopod dark.

MEASUREMENTs.—Males, TL 37-88 mm; females,
TL 36.5-96 mm. Other measurements of male para-
type, TL 64.5 mm: CL 14.2, anterior width 6.5;
cornea width 4.1; antennular peduncle length ca.
13.3; rostral plate length 2.2, width 3.3; telson
length 11.7, width 11.3.

REMARks.—If my interpretation of the material
listed above is correct, O. solicitans is not only one
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FiGuRE 14.—Oratosquilla solicitans, new species, female, TL 96 mm, Sabah: a, anterior part of
body; b, eye; c, carpus of claw; d, lateral processes of fifth, sixth, and seventh thoracic somites;
e, submedian teeth and denticles of telson, ventral view; f, basal prolongation of uropod, ventral
view.

of the most common species of the genus in the
Indo-Malayan area, but also is the most variable
in the genus. My original analysis of this material
suggested that two species could be differentiated,
one with a flattened rostral plate and one with a
broadly rounded rostral plate, and, in both, the
lobe between the spines of the basal prolongation
of the uropod was significantly larger than that
found in the very similar O. hindustanica from
India. Indeed, one of the lots examined, from
Sabah, originally contained two females which
could be separated immediately on the shape of
the rostral plate (Figures 13a, 144, 15a,b) and this
same difference was found in two specimens (syn-
types of S. oratoria var. perpensa from the same lot
from Singapore in the collection of the Zoologi-
cal Survey of India which had been sent to me on
exchange on two different occasions. Further study
indicated variation in these features in other speci-
mens from Indo-Malayan localities. Because of the
distinct possibility that more than one (as many
as four) species are represented in my limited ma-
terial, I have restricted the type-series to the form

with the distinctly flattened anterior margin on
the rostral plate and the enlarged lobe between the
spines of the basal prolongation of the uropod,
illustrated in Figure 13. The specimen shown in
Figure 14 represents the form with the rounded
anterior margin on the rostral plate and the en-
larged lobe on the basal prolongation.

The rostral plate and basal prolongation of the
uropod are shown for each of the four forms of
O. solicitans in Figure 15a—d and for O. hindustan-
ica in Figure 15e. As noted above, there appear to
be four distinct forms in O. solicitans, one with a
rounded rostral plate and a large uropod lobe
(Figure 15a), one with a flattened rostral plate and
a large uropod lobe (Figure 15b) (solicitans sensu
stricto), one with a rounded rostral plate and a
small uropod lobe (Figure 15c), and one with a
flattened rostral plate and a small uropod lobe
(Figure 15d). These features are shown in Figure
15¢ for the very similar O. hindustanica from India.
In each of these forms the anterior lobe of the
lateral process of the sixth thoracic somite is trun-
cate and the spination of the abdominal carinae
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FiGure 15.—Rostral plate (upper row) and basal prolongation of uropod (lower row) of Orato-
squilla solicitans (a-d) and O. hindustanica (e): a, form with rounded rostral plate and large
lobe between spines of basal prolongation of uropod, female, TL 96 mm, Sabah; b, form with
flattened rostral plate and large lobe between spines of basal prolongation of uropod, female
holotype, TL 85 mm, Sabah; ¢, form with rounded rostral plate and small lobe between spines of
basal prolongation of uropod, male, TL 68 mm, Thailand; d, form with flattened rostral plate
and small lobe between spines of basal prolongation of uropod, female, TL 85 mm, Thailand;
e, O. hindustanica, female paratype, TL 69 mm, India.

is similar: submedian 5-6, intermediate 4-6, lateral
(1-2) 8-6, and marginal 1-5. Usually the inter-
mediate carinae of the second abdominal somite
are spined, and they are armed on the first somite
in only one specimen. The intermediate carinae
of the first and second somites are unarmed in the
types of O. solicitans, which represent the form
with the flattened rostral plate and the large
uropod lobe. (See Table 1, page 42.)

The available material is not extensive enough
to reveal any differences in eye size which might
be correlated with the observed variation in shape
of rostral plates and uropod lobes, except that the
three specimens from Anping have somewhat larger
eyes than the other material available and they
share a rounded rostral plate as well as a small
uropod lobe. They probably represent a distinct
species. Corneal indices for O. solicitans and O.
hindustanica are summarized below.

In view of the fact that the uropod lobe varies
in size and shape in O. woodmasoni from different
geographic localities between India and eastern
Australia (see account of that species, below), it is
possible that the relative size of the lobe in the
material assigned here to O. solicitans is unimpor-

tant, and that this feature can vary geographically
in this species.

If this proves to be true, then it also is possible
that most or all of the specimens with a flattened
rostral plate represent O. solicitans sensu stricto,
a species not now known to range to India, and
that the Indo-Malayan specimens with a rounded
rostral plate are identifiable with O. hindustanica,
now known to occur only off India. The possible
exceptions to this are the three large-eyed speci-
mens from Anping, Formosa, mentioned above,
which may represent a distinct species.

Large series of O. solicitans from throughout its
range will have to be studied before this problem
can be settled. It will be particularly important to
study series from each of several localities in the
Indo-Malayan area.

EtrymoLocy.—The name is from the Latin for
“vexing,” alluding to the problems posed by the
specimens assigned to this species.

DistriBuTION.—Western Pacific Ocean, primarily
in the Indo-Malayan region, from Taiwan, the
Gulf of Thailand, and localities in Malaysia and
Indonesia.
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11. Oratosquilla stephensoni, new species

Ficure 16

Squilla anomala—Stephenson. 1952:7; 1953:43.—Stephenson
and McNeill, 1955:245, 246 [key].—Stephenson, Williams,
and Cook, 1974:114 [listed] [not Squilla anomala Tweedie,
1935].

MATERIAL.—1.0-1.5 mi E of St. Helena Island, Moreton Bay
[27°15’S, 153°15’E], Queensland, Australia; 4.5 fms (8 m);
trawled; L. Wale, leg.; 15 Feb 1966; holotype: 138, TL 134
mm (USNM 125754). Data same; paratypes: 94, TL 108-142
mm; 89, TL 109.5-149 mm (USNM 156527; 14, 19 AM;
14,19 QM W.5767). Data same; paratypes: 24, TL 141-144
mm; 59, TL 119-147.5 mm (USNM 125752). 2 mi N of the
Pile Light, mouth of the Brisbane River, Moreton Bay,
Queensland, Australia; 6 fms (11 m); muddy; trawl; W. Ste-
phenson and May Rees, leg.; 29 Mar 1966; paratype: 14, TL
122 mm (USNM 125067). 2.5 mi E of Woody Point, Moreton
Bay, Queensland, Australia; 6 fms (11 m); muddy; trawl; W.
Stephenson and May Rees, leg.; 29 Mar 1966; paratype: 13,
TL 93 mm (USNM 125753).

DEescripTioN.—Size moderate, total length of
adults 150 mm or less. Body roughened, dorsal
surface coarsely pitted.

Eye (Figure 16b) very small, cornea bilobed, set
obliquely on stalk. Eyes not extending to end of
first segment of antennular peduncle. Corneal in-
dices 502-579.

Antennular peduncle shorter than carapace. Dor-
sal processes of antennular somite produced into
blunt lobes directed anterolaterally.

Rostral plate (Figure 16a) broader than long,
tapering anteriorly, apex truncate. Median carina
absent.

Anterior width of carapace less than half median
length. Anterolateral spines (Figure 16a) strong,
extending to base of rostral plate. Median carina
lacking well marked anterior bifurcation, area of
bifurcation indicated by depression medially. In-
termediate carinae slightly turning toward laterals,
falling well short of anterior margin, extending
about to end of median carina.

Dactylus of claw with 6 teeth (7 on 1 side in 1
specimen), outer margin sinuous. Dorsal ridge of
carpus (Figure 16¢) undivided. Inferodistal angle
on outer face of merus with sharp spine.

Exposed thoracic somites (Figure 16d) each with
unarmed submedian and intermediate carinae, in-
termediates of fifth somite reduced. Lateral proc-
ess of fifth somite bilobed, anterior lobe a slender,
anterolaterally directed spine, posterior lobe broad,
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rounded. Lateral process of sixth somite bilobed,
anterior lobe a slender, rounded process, posterior
lobe much larger, triangular, apex bluntly rounded,
unarmed. Lateral process of seventh somite bilobed,
anterior lobe smaller than that of sixth somite,
triangular, apex blunt, posterior lobe much larger,
triangular, apex rounded, unarmed.

Submedian carinae divergent on fifth abdominal
somite. Abdominal carinae spined as follows: sub-
median 5-6, intermediate 4-6, lateral 3-6, marginal
1-5.

Telson flattened, longer than broad. Prelateral
lobe shorter than margin of lateral tooth. Denti-
cles (Figure 16e) subquadrate or rounded, 2-3,
6-11, 1, usually 3, 8-9, 1. Ventral surface with
short postanal keel.

Uropod broad, proximal segment of exopod as
long as, or slightly longer than, distal, with 7-9,
usually 8, movable spines on outer margin, distal-
most not extending to midlength of distal segment.
Lobe on outer margin of inner spine of basal pro-
longation (Figure 16f) low, narrower than adjacent
spine, margin usually slightly convex or straight,
rarely inconspicuously concave, apex rounded.

CoLor.—Pattern not distinctive in preserved
material. Anterior and posterior margins of cara-
pace and posterior margins of thoracic and abdomi-
nal somites dark. Bases of teeth of telson dark.
Uropod with dark spot at articulation of endopod
segments, extending onto inner half of distal seg-
ment. Distal third of uropodal endopod dark.

MEASUREMENTS.—Males, TL 93-144 mm; females,
TL 109.5-149 mm. Other measurements of male
paratype, TL 93 mm: CL 20.3, anterior width 9.7;
cornea width 3.9; antennular peduncle length 17.4;
rostral plate length 2.8, width 3.2; telson length
19.4, width 17.6.

RemARrks.—This new species, a relatively large
species of the inornata complex, perpensa group
of Oratosquilla, resembles O. anomala and O. per-
pensa in having a short, quadrate rostral plate as
well as in the spine formula of the abdomen. Orato-
squilla stephensoni, a much larger species than
either, can be distinguished easily by the convex
or straight lobe between the spines of the basal
prolongation of the uropod; in both O. anomala
and O. perpensa that lobe is strongly concave. The
lobe in O. stephenson: resembles that of O. inter-
rupta, but the latter species always has a turbercu-
late rather than an undivided carpus on the claw
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FIGURE 16.—Oratosquilla stephensoni, new species, male paratype, TL 93 mm, Queensland: a,
anterior part of body; b, eye; c, carpus of claw; d, lateral processes of fifth, sixth, and seventh
thoracic somites; ¢, submedian teeth and denticles of telson, ventral view; f, basal prolongation
of uropod, ventral view.

as well as distinct branches on the bifurcation of
the median carina of the carapace.

Stephenson’s (1952:8) comment on the shape of
the lobe on the basal prolongation of the uropod
led me to the discovery that this species was unde-
scribed.

Oratosquilla stephensoni, which appears to be
common in the waters of Moreton Bay, Queens-
land, may occur together with O. inornata at locali-
ties off Queensland. Oratosquilla stephensoni is
a smoother species, and that feature, as well as its
short rostral plate and convex or straight lobe be-
tween the spines of the basal prolongation of the
uropod, should simplify its recognition if the two
species are taken together.

Some of the specimens from one of the lots
(USNM 125752) have commensal bivalves attached
to the body, usually under the carapace.

ETymoLoGy.—It is a pleasure to name this spe-
cies for W. Stephenson, University of Queensland,
who first recorded it in the literature and who
donated collections of the species to the National
Museum of Natural History, Smithsonian Institu-
tion.

DistriBuTioN.—Known only from localities in
Queensland, including Townsville, Lindeman Is-
land, and several localities in Moreton Bay, on

muddy bottom in depths between 55 and 13
meters.

12. Oratosquilla striata, new species
FIGUREs 17-18

?Squilla gonypetes—Chopra, 1939:140 [listed], 148, fig. 5
[part; not Squilla gonypetes Kemp, 1911].
?Squilla simulans Holthuis, 1967:7 [part; male paratype only].

MATERIAL.—Persian Gulf; no other data; paratype: 19,
TL 34 mm (MNHNP). Gulf of Oman, off Arabian coast;
25°37'N, 56°34'E to 25°39’N, 56°34’E; 79 m; green muddy
sand; Anton Bruun Sta 262A; 1 Dec 1963; holotype: 13, TL
47 mm (USNM 168859).

DEscripTiON.—Size small to moderate, total length
of adults less than 60 mm. Body appearing smooth,
actually minutely pitted under magnification.

Eye (Figure 17b) moderate to small, cornea bi-
lobed, set slightly obliquely on stalk. Eyes not
extending to end of first segment of antennular
peduncle. Corneal indices 386—407.

Antennular peduncle as long as, or slightly
shorter than, carapace. Dorsal processes of anten-
nular somite produced into triangular lobe, apices
acute but not sharp, directed anterolaterally.

Rostral plate (Figure 17a) slightly longer than
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FIGURE 17.—Oratosquilla striata, new species, male holotype, TL 47 mm, Gulf of Oman: a, ante-
rior part of body; b, eye; ¢, carpus of claw; d, lateral processes of fifth, sixth, and seventh
thoracic somites; e, telson; f, submedian teeth and denticles of telson, ventral view; g, basal
prolongation of uropod, ventral view.

broad, appearing elongate, lateral margins converg-
ing on rounded apex. Median carina absent.

Anterior width of carapace variable, slightly less
than or slightly more than half of median length,
shorter than carapace and rostral plate combined.
Anterolateral spines of carapace (Figure 17a) strong
but not overreaching base of rostral plate. Median
carina interrupted at anterior bifurcation, branches
of bifurcation usually poorly formed but distinct.
Intermediate carinae not sloping toward laterals,
not extending to anterior margin,

Dactylus of claw with 6 teeth, outer margin
faintly sinuous, with obtuse projection basally.
Dorsal ridge of carpus (Figure 17¢) undivided.
Inferodistal angle on outer face of merus unarmed.

Exposed thoracic somites (Figure 17d) each with
unarmed submedian and intermediate carinae, sub-
medians divergent, intermediates of fifth somite
short. Lateral process of fifth somite bilobed, ante-
rior lobe a slender, sharp, anteriorly directed
spine, posterior lobe smaller, slender, triangular,
directed anterolaterally. Lateral process of sixth

somite strongly bilobed, anterior lobe large, subrec-
tangular, posterior lobe subtriangular, apex acute
but rounded. Lateral process of seventh somite bi-
lobed, anterior lobe smaller than that of sixth
somite, subtriangular or trapezoidal, posterior lobe
larger, triangular, apex unarmed.

Submedian carinae subparallel on fifth abdomi-
nal somite, slightly divergent anteriorly. Abdominal
carinae spined as follows: submedian 5-6; inter-
mediate 3-6; lateral 1-6; marginal 1-5.

Telson (Figures 17e, 18) flattened, slender, slightly
longer than broad. Prelateral lobe slightly shorter
than margin of lateral tooth. Dorsal surface with
numerous longitudinal carinae, number, size, and
arrangement variable. Denticles (Figures 17e,f, 18)
4, 7-8, 1, outer submedians and inner and outer
intermediates enlarged, rounded, remainder spini-
form. Ventral surface with short postanal keel.

Uropod slender, proximal segment of exopod
slightly longer than distal, with 8-9 movable spines
on outer margin, distalmost short, not extending to
midlength of distal segment. Lobe on outer margin
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of inner spine of basal prolongation (Figure 17g)
small or moderate in size, narrower than adjacent
spine, masgin concave, apex rounded.
CoLor.—Eye with dark lateral patch on stalk.
Carapace with 3 distinct pigmented areas: anterior,
cardiac, and posterior; anteriormost area diffuse;
cardiac patch on midline; posteriormost area
U-shaped with chromatophores extending anteriorly
along gastric grooves to cervical groove. Carinae
and gastric grooves of carapace outlined with dark
chromatophores. Claws with patches of dark chro-
matophores on basis, distolaterally on merus, and
distally on propodus. Sixth and seventh thoracic
somites with dark submedian carinae, pigment
extending laterally onto posterior margin, and dark
patches lateral to intermediate carinae. Abdomen
with dark posterior line on each somite and with
dark patches medially on second somite (middor-
sally) and fifth somite (on posterior margin, barely
differentiated into 2 submedian spots). Intermediate
carinae of abdomen lined with dark pigment,
flanked laterally by dark patch between intermedi-
ate and lateral carina. Sixth somite dark postero-
laterally. Telson pattern faded, but with traces of
curved lines of dark chromatophores on surface,
anterior and posterior dark patches on median
carina, and bases of marginal teeth dark. Uropodal
protopod with dark pigment on dorsal carina, exo-
pod with trace of dark pigment at articulation

FIGURE 18.—?Oratosquilla striata, new species,
telson of female, TL 56 mm, Gulf of Oman
(from Chopra, 1939, fig. 5).
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extending onto proximal half of distal segment.
Distal third or half of uropodal endopod dark.

MEASUREMENTS.—Only male examined, TL 47
mm; only female examined, TL 34 mm. Other
measurements of female paratype, TL 34 mm:
CL 8.1, anterior width 4.4; cornea width 2.1; an-
tennular peduncle length 8.1; rostral plate length
1.4, width 1.3; telson length 6.9, width 6.6.

REMARKS.—Oratosquilla striata is the only mem-
ber of the imperialis complex, gonypetes group, in
which the dorsal surface of the telson is orna-
mented with numerous, well developed longitudi-
nal carinae. This feature alone will distinguish the
species from the other members of the imperialis
complex.

Material of O. striata lacking claws might be
difficult to distinguish from O. gonypetes, which
occurs in the same area. In O. striata the dorsal
carinae of the telson are stronger and more numer-
ous than in O. gonypetes (in which carinae usually
are absent). In O. striata the carinae flanking the
median carina are stronger and the carina of the
lateral tooth extends anteriorly beyond the mid-
length of the prelateral lobe; in O. gonypetes the
carina of the lateral tooth extends almost to the
end of the prelateral lobe. Of the other differences
between O. striata and O. gonypetes mentioned
under the account of the latter species, the differ-
ence in color pattern on the fifth abdominal somite
may be the most important; there is a single, dor-
sal patch of dark pigment, spreading anteriorly on
the submedian carinae, in O. striata, and a pair of
black squares on O. gonypetes.

It seems likely that at least part of the material
from the Gulf of Oman identified with O. gony-
petes by Chopra (1939), particularly the illustrated
specimen, a female 56 mm long, is referable to O.
striata. Chopra’s figure is reproduced here (Figure
18); the dorsal carinae of the telson are well devel-
oped and the carinae of the lateral teeth are quite
long. Only three of the original six specimens re-
ported by Chopra remain in the collection of the
British Museum (Natural History) and that female
is not one of them. The three specimens that I
could examine appear to be referable to O. gony-
petes. The John Murray station at which Chopra’s
specimens were captured is situated very close to
the type-locality of O. striata.

It seems likely also that the male paratype of
O. simulans (Holthuis, 1967), from the Red Sea,
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may be referable to O. striata. Holthuis pointed
out several differences between his female holo-
type and the smaller male paratype, including the
presence of dorsal carinae on the telson in the
latter.

The anterior bifurcation of the median carina
of the carapace does not appear to be interrupted
in the female paratype from the Gulf of Oman. It
is interrupted in the male holotype, on which the
dark color of the carina also is interrupted. In
both specimens the branches of the bifurcation are
present and well developed.

ErymMorocy.—The name is from the Latin siria
(“furrow”), alluding to the ornamentation of the
telson.

DisTRIBUTION.—Known with certainty from the
Persian Gulf and the Gulf of Oman in a depth of
79 m. It may also occur in the Red Sea.

13. Oratosquilla subtilis, new species
FIGURE 19

Squilla gonypetes Kemp, 1911:96 [part]; 1913:54 [part].—
Kemp and Chopra, 1921:300 [part].

Squilla oratoria var. perpensa—Hansen, 1926:11 [part; not
Squilla oratoria var. perpensa Kemp, 1911].

MATERIAL.—San Andreas Island, Philippine Islands; 13°38'N,
121°58’E; 50 fms (91.5 m); soft grey mud; Albatross sta
5220; 24 Apr 1908; paratype: 13, TL 52 mm (USNM
77990). Buton Strait, off Tikola Peninsula, S Celebes Island,
Indonesia; 04°31'40”S, 122°49'42”E; 37 fms (68 m); green
mud; Albatross sta 5642; 14 Dec 1909; paratype: 14, TL 40
mm (USNM 77989). Madura Strait; 07°25’S, 113°16’E; 56 m;
grey mud with some Radiolariae; Siboga sta 2; 8 Mar 1900;
paratype: 13, TL 30 mm (ZMA). Off Kabusa Island [Ka-
bosa Island, 12°49'N, 97°53'E], Lower Burma; 25-35 fms
(46-64 m); Investigator, leg.; paratypes: 14, TL 39 mm; 1¢Q,
TL 43 mm (ZSI, ex C320/1). Off Vizagapatam [Visakhapatnam,
07°42'N, 83°18'E] coast, Madras, India; 20 fms (37 m); Inves-
tigator, leg.; holotype: 19, TL 47 mm (ZSI 7536/10).

DEscripTION.—Size small to moderate, total length
of adults to 52 mm. Body appearing smooth, mi-
nutely pitted under magnification.

Eye (Figure 19b) small, cornea bilobed, set
obliquely on stalk. Eyes not extending to end of
first segment of antennular peduncle. Corneal
indices 412-442.

Antennular peduncle longer than carapace. Dor-
sal processes of antennular somite produced into
blunt lobes directed anterolaterally.
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Rostral plate (Figure 19a) with shape variable,
either broader than long or slightly longer than
broad, lateral margins converging on rounded apex.
Median carina absent.

Anterior width of carapace half or slightly less
than half median length. Anterolateral spines (Fig-
ure 19a) strong, extending to or almost to base
of rostral plate. Median carina interrupted at base
of bifurcation, branches of bifurcation well devel-
oped in some specimens, scarcely visible in others.
Intermediate carinae not sloping toward laterals,
not extending to anterior margin.

Dactylus of claw with 5 teeth, outer margin
evenly curved, with obtuse projection basally. Dor-
sal ridge of carpus (Figure 19¢) undivided. Infero-
distal angle on outer face of merus unarmed.

Exposed thoracic somites (Figure 19d) each with
unarmed submedian and intermediate carinae, in-
termediates of fifth somite irregular, short. Lateral
process of fifth somite bilobed, anterior lobe a
sharp, anteriorly directed spine, posterior lobe
smaller, broad, obtusely subtriangular, rounded,
or subquadrate, directed laterally. Lateral process
of sixth somite strongly bilobed, anterior lobe large,
subrectangular, posterior lobe pentagonal or tri-
angular, obtusely rounded. Lateral process of sev-
enth somite distinctly bilobed, anterior lobe smaller
than that of sixth somite, subtriangular, posterior
lobe much larger, subtriangular, apex acute but
rounded, unarmed.

Submedian carinae subparallel on fifth abdomi-
nal somite. Abdominal carinae spined as follows:
submedian 5-6, intermediate 4-6, lateral (3)4-6,
marginal (2-3)4-5.

Telson flattened, slender, slightly longer than
broad. Prelateral lobe subequal in length to margin
of lateral tooth. Denticles (Figure 19¢) subtriangu-
lar or rounded, usually unarmed, 3-5, 6-7, 1, outer
submedian and outer intermediate larger than re-
mainder, inner submedians occasionally spiniform.
Ventral surface with short postanal keel.

Uropod (Figure 19f, g) slender, proximal segment
longer than distal, with 9-10 movable spines on
outer margin, distalmost not extending to mid-
length of distal segment. Lobe on outer margin
of inner spine of basal prolongation large, project-
ing, broader than adjacent spine, margin concave,
apex angled or rounded.

CorLor.—Carinae and grooves of carapace lined
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FIGURE 19.—Oratosquilla subtilis, new species, female holotype, TL 47 mm, India: a, anterior
part of body; b, eye; c, carpus of claw; d, lateral processes of fifth, sixth, and seventh thoracic
somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation of uro-
pod, ventral view. Male paratype, TL 52 mm, Philippine Islands: g, uropod.

with dark pigment. Posterior margins and sub-
median carinae of thoracic somites lined with dark
pigment, sixth to eighth somites each with dark
patch lateral to intermediate carinae. Second and
fifth abdominal somites each with dark dorsal
patch, that on second in middle of somite; that
on fifth on posterior margin, often subdivided into
2 triangular patches. Posterior margin of each ab-
dominal somite and submedian and intermediate
carinae lined with dark pigment, area between
submedian and intermediate carinae with dark
longitudinal line. Sixth abdominal somite with tri-
angular black spot below lateral carinae. Median
carina of telson with 2 dark spots, anterior rectan-
gular, posterior triangular, outer edges connected
by faint dark line. Surface pits and carinae of mar-
ginal teeth of telson dark. Distal half of proximal
segment and inner 24 of distal segment of uropod
dark (most of distal segment in some specimens).
Basal prolongation of uropod with dark line at
about midlength of inner ventral surface.
MEASUREMENTS.—Males, TL 30-52 mm; females,
TL 43-47 mm. Other measurements of male para-
type, TL 39 mm: CL 8.8, anterior width 4.2; cornea
width 2.1; antennular peduncle length 9.9; rostral

plate length 1.5, width 1.4; telson length 7.2, width
7.0.

ReMArks.—This species closely resembles O.
gonypetes, and part of the material reported herein
had been identified with that species by Kemp
(1911, 1918), Kemp and Chopra (1921), and Han-
sen (1926). This species differs from O. gonypetes
in numerous features: the lateral carinae of the ab-
domen anterior to the third somite and the mar-
ginal carinae of the first somite are unarmed, the
proximal segment of the uropodal exopod is rela-
tively longer, and the lobe on the basal prolonga-
tion of the uropod is comparatively much larger.
The long, slender proximal segment of the uro-
podal exopod is a good recognition character.

The specimens from Kabosa Island, Burma, ap-
parently were taken together with O. gonypetes.
The small male from Siboga sta. 2 was identified
with O. perpensa by Hansen (1926).

EtrymoLoGY.—The name is from the Latin sub-
tilis (“thin”), alluding to the shape of the uropodal
exopod.

DistrisuTioN.—Known from four localities in
the Philippine Islands, Indonesia, off Burma, and
off Madras, India, in depths between 387 and 91.5 m.
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14. Oratosquilla turbata, new species
FiGure 20

Squilla gonypetes—Manning, 1968b:23, fig. 7 [not Squilla
gonypetes Kemp, 1911].

Oratosquilla gonypetes—Manning, 1970:1430 [not Squilla
gonypetes Kemp, 1911].

MaTteriAL.—Banc de Pracel [17°00'S, 43°30’E], W coast of
Madagascar; 55 m; muddy sand; A. Crosnier, leg.; Jun 1959;
holotype: 14, TL 53 mm (USNM 124672). Data same; para-
type: 19, TL 45 mm (USNM 155310). Data same; para-
types: 13, TL 51 mm; 19, TL 39 mm (MNHNP). Baie
Moramba [14°55'N, 47°18’E], NW coast of Madagascar; 30 m;
muddy sand; A. Crosnier, leg.; dredge; 1 Mar 1958: 14 post-
larva, TL 15 mm (USNM 124671). Madagascar; 23°21'30"S,
43°37'57"E; 16 m; muddy sand; R. Derijard, leg., sta D-57;
28 Sep 1963; paratype: 13, TL 40 mm (MNHNP).

DescripTION.—Size small to moderate, total length
of adults to 53 mm. Body appearing smooth, sur-
face punctation scarcely visible under magnifica-
tion.

Eye (Figure 20b) moderate to small, cornea bi-
lobed, set obliquely on stalk. Eyes not extending
to end of first segment of antennular peduncle.
Corneal indices 396-457.

Antennular peduncle longer than carapace. Dor-
sal processes of antennular somite produced into
blunt lobes directed anterolaterally.

Rostral plate (Figure 20a) slightly broader than
long, appearing elongate, lateral margins converg-
ing on rounded apex. Median carina absent.

Anterior width of carapace slightly less than
half median length. Anterolateral spines (Figure
20a) strong, extending to, but usually not over-
reaching, base of rostral plate. Median carina inter-
rupted at anterior bifurcation, branches of bifur-
cation low but distinct. Intermediate carinae not
turning toward laterals, not extending to anterior
margin.

Dactylus of claw with 5 teeth (6 on 1 side in 1
specimen), outer margin evenly curved, with ob-
tuse projection basally. Dorsal ridge of carpus (Fig-
ure 20c) undivided. Inferodistal angle on outer face
of merus unarmed.

Exposed thoracic somites (Figure 20d) each with
unarmed submedian and intermediate carinae, in-
termediates of fifth somite irregular. Lateral process
of fifth somite bilobed, anterior lobe a sharp, an-
terolaterally directed spine, posterior lobe smaller,
broad, quadrangular or trapezoidal, directed later-
ally. Lateral process of sixth somite strongly bi-

35

lobed, anterior lobe large, subrectangular, posterior
lobe subtriangular, apex blunt, rounded. Lateral
process of seventh somite distinctly bilobed, ante-
rior lobe smaller than that of sixth somite, tri-
angular, apex rounded.

Submedian carinae slightly divergent on fifth
abdominal somite. Abdominal carinae spined as
follows: submedian 5-6, intermediate 46, lateral
3-6, marginal 1-5.

Telson flattened, slender, appearing elongate,
length and width subequal. Prelateral lobe sub-
equal in length to margin of lateral tooth. Denti-
cles (Figure 20e) 4, 7, 1, outer submedian and
outer intermediate enlarged, rounded, inner sub-
median and some intermediates spine tipped. Ven-
tral surface with short postanal keel.

Uropod broad, proximal segment as long as or
slightly shorter than distal, with 8-10 movable
spines on outer margin, distalmost short, not ex-
tending to midlength of distal segment. Lobe on
outer margin of inner spine of basal prolongation
(Figure 20f) small, not so broad as adjacent spine,
margin concave, apex rounded.

CoLor.—Thoracic and abdominal somites with
dark, irregular posterior line. Second abdominal
somite with dark transverse patch. Fifth abdominal
somite with pair of dark, triangular submedian
patches. Sixth abdominal somite black posterolater-
ally. Telson with rectangular anterior and triangu-
lar posterior dark patches along median carina.
Uropodal exopod with distal part of proximal seg-
ment, inner half of distal segment, and distal half
of endopod dark (from Manning, 1968b).

MEASUREMENTs.—Males, TL 40-53 mm; females,
TL 39-45 mm; postlarva, TL 15 mm. Other meas-
urements of male holotype, TL 53 mm: CL 124,
anterior width 4.6; cornea width 2.8; antennular
peduncle length 12.8; rostral plate length 3.6, width
3.8; telson length 9.7, width 9.7.

Remarks.—This species, the third representative
of the gonypetes complex, gonypetes group, most
closely resembles O. gonypetes, differing from it
in several features, some of which I listed in 1968:
the branches of the anterior bifurcation of the
median carina of the carapace are more distinct;
the posterior lobe of the lateral process of the fifth
thoracic somite in much broader, and is quadran-
gular rather than triangular in shape; intermediate
carinae anterior to the fourth abdominal somite
and lateral carinae anterior to the third are un-
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FIGURE 20.—Oratosquilla turbata, new species, male holotype, TL 53 mm, Madagascar: a, ante-
rior part of body; b, eye; ¢, carpus of claw; d, lateral processes of fifth, sixth, and seventh
thoracic somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation

of uropod, ventral view.

armed; and the dark squares on the fifth abdominal
somite are represented by dark triangles. The lobe
between the spines of the basal prolongation of
the uropod is slender, as in O. gonypetes.

Oratosquilla turbata also resembles O. subtilis
in having fewer abdominal carinae armed than
O. gonypetes, but in O. turbata the posterior lobe
of the lateral process of the fifth thoracic somite
is much broader, the uropod is broader, with a
shorter proximal segment on the exopod, and the
lobe between the spines of the basal prolongation
of the uropod is much smaller.

The male from the Derijard collection is unusual
in that one claw is armed with 5 teeth, the other
with 6. In all other respects it agrees with the re-
mainder of the material. Whether such variation
can be expected to occur throughout the gonypetes
group remains to be determined. If so, it could
drastically alter species concepts there.

ETyMoLocy.—The name is from the Latin tur-
batus (“confused”).

DistriBuTiON.—Known only from localities off
Madagascar, in depths between 16 and 55 m, on
muddy sand.

15. Oratosquilla woodmasoni (Kemp, 1911)
FiGures 21-22

Squilla wood-masoni Kemp, 1911:99; 1913:74, pl. 5: figs.
63-65.

Squilla woodmasoni.—Manning, 1966:100, fig. 5.

Oratosquilla tweediei Manning, 1971:12, fig. 4.

Oratosquilla jakartensis Moosa, 1975:13, fig. 1.

MateriaL.—Hong  Kong [Hong Kong Island, 22°15'N,
114°11'E]; syntype of Squilla woodmasoni: 19, TL 78.5 mm
(ZMBS). Singapore [01°17'N, 103°51'E], Malaysia; M.W.F.
Tweedie, leg.; 1934; holotype of Oratosquilla tweediei: 19,
TL 107 mm (USNM 76026). Data same; paratype of Orato-
squilla tweediei: 19, TL 96 mm (USNM 127449). Puri
[19°48’N, 85°51'E], Orissa coast, India; F. H. Gravely, leg.;
syntypes of Squilla woodmasoni: 14, TL 80 mm (USNM
125746). Data same; syntypes of Squilla woodmasoni: 18,
TL 78 mm; 19, TL 73 mm (USNM 143581). Orissa State
[21°00’N, 84°00’E], India; F. H. Gravely; 1886; syntypes of
Squilla woodmasoni: 13, TL 81 mm; 19, TL 81 mm
(MCSN). Madras [13°05'N, 80°17’E], India; syntypes of
Squilla woodmasoni: 14, TL 88 mm; 19, TL 96 mm
(BMNH 1910.11.14.11-12). Madras, India; syntype of Squilla
woodmasoni: 14, TL 93 mm (ZSI 3098/5). Data same; syn-
type of Squilla woodmasoni: 18, TL 94 mm (USNM 143580).

DescripTION.—Size moderate, total length of
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FiGure 21.—Oratosquilla woodmasoni (Kemp, 1911), male syntype, TL 93 mm, Madras: a,
anterior part of body; b, eye; c, carpus of claw; d, lateral processes of fifth, sixth, and seventh
thoracic somites; e, submedian teeth and denticles of telson, ventral view; f, basal prolongation
of uropod, ventral view.

adults to about 110 mm. Surface of body smooth,
highly polished.

Eye (Figure 21b) large to moderate, cornea bi-
lobed, set very obliquely on stalk. Eyes extending
almost to end of first segment of antennular pe-
duncle. Anterior margin of ophthalmic somite
rounded, usually with median spinule. Corneal
indices 294-355.

Antennular peduncle as long as, or slightly
longer than, carapace. Dorsal processes of anten-
nular somite produced into triangular lobes, apices
sharp but not spiniform, directed anterolaterally.

Rostral plate (Figure 2la) short, broader than
long, trapezoidal or subquadrate, apex truncate
or slightly rounded. Median carina absent.

Anterior width of carapace more than half me-
dian length. Anterolateral spines (Figure 21a) small,
not extending to base of rostral plate. Median
carina with at most low prominences indicating
position of bifurcation, branches of bifurcation
often indicated by pigment only, median depres-
sion usually present between branches. Intermedi-
ate carinae parallel to laterals, falling short of
anterior margin.

Dactylus of claw with 6 teeth, outer margin

strongly sinuous. Dorsal ridge of carpus (Figure
21f) irregularly tuberculate, usually with 2 large
tubercles. Inferodistal angle on outer face of merus
produced into blunt spine.

Exposed thoracic somites (Figure 21d) with low,
unarmed submedian and intermediate carinae,
those of fifth somite scarcely if at all discernible.
Lateral process of fifth somite bilobed, anterior
lobe a short, blunt spine, directed anterolaterally;
posterior lobe smaller, triangular, apex acute but
rounded. Lateral process of sixth somite bilobed,
anterior lobe small, slender, subtriangular, apex
acute, posterior lobe much larger, triangular, apex
acute, occasionally sharp. Lateral process of seventh
somite bilobed, anterior lobe much smaller, slen-
derer than that of sixth somite, usually ovate or
subtrapezoidal, posterior lobe much larger, apex
acute, occasionally sharp but not spiniform.

Submedian carinae slightly divergent on fifth
abdominal somite. Abdominal carinae spined as
follows: submedian (4) 5-6, intermediate 36, lateral
2-6, marginal 1-5.

Telson flattened, broader than long. Prelateral
lobe subequal in length to margin of lateral tooth.
Denticles (Figure 2l¢) subquadrate or rounded,
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2-4, 9-10, 1. Ventral surface with short postanal
keel.

Uropod broad, proximal segment of exopod
shorter than distal, with 8-9 movable spines on
outer margin, proximal directed dorsally, distal not
extending to midlength of distal segment. Lobe
on outer margin of inner spine of basal prolonga-
tion (Figures 21f, 22) variable in size and shape,
not so broad as adjacent spine, margin concave,
apex rounded, angled, or spined.

CoLor.—Body appearing dusky, completely cov-
ered with minute dark chromatophores, concentra-
tion denser middorsally on abdomen. Posterior
margins of thoracic and abdominal somites and
bases of teeth of telson dark. Articulation of seg-
ments of uropodal exopod with prominent dark
spot. Distal half of uropodal endopod dark. Uro-
pod bright blue in life.

MEASUREMENTS.—Males, TL 78-93 mm; females
TL 73-107 mm. Kemp (1911, 1913) mentioned
specimens as large as 109 mm. Other measurements
of male syntype, TL 78 mm: CL 15.9, anterior
width 9.4; cornea width 5.1; antennular peduncle
length 17.2; rostral plate length 2.4, width 3.1;
telson length 14.6, width 15.0.

REmArks.—Examination of the syntypes of O.
woodmasoni has convinced me that O. tweediei
Manning, 1971, must be considered as its synonym.
The latter was based on specimens from Singapore
in which the submedian carinae of the fourth ab-
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dominal somite were armed and in which the lobe
between the spines of the basal prolongation of
the uropod was produced into sharp spines. Appar-
ently these features vary geographically in O. wood-
masoni. In Indian specimens the submedian carinae
of the fourth abdominal somite are unarmed; they
are usually armed in Indo-Malayan specimens, but
some specimens from that region may have only
one of the submedian carinae of the fourth somite
terminating in a spine. The lobe between the
spines of the basal prolongation is very low in
Indian specimens (Figures 2la, 22a) (not so low
as shown in Kemp, 1913, pl. 5: fig. 65), is produced
into a spine in most Indo-Malayan specimens (Fig-
ure 22b,d), and is produced into an angled lobe
in Australian specimens (Figure 22¢). The anterior
margin of the ophthalmic somite is always broadly
rounded and usually has a median apical spinule,
but that spinule is not always developed. Finally,
dark antennules and blue uropods are characteristic
of O. woodmasoni (H. Dingle, pers. comm.); the
uropods of fresh specimens morphologically identifi-
able with O. tweediei clearly show blue pigment.

I believe that O. jakartensis Moosa, 1975, based
on two juveniles, 40 to 54 mm long, also is identi-
fiable with O. woodmasoni. In O. jakartensis the
anterior margin of the ophthalmic somite is de-
scribed as being notched, but it is shown as
rounded, with an apical spinule in Moosa’s fig. 1
(a lapsus similar to that which I made in the orig-

FIGURE 22.—Oratosquilla woodmasoni (Kemp, 1911), outline of basal prolongation of uropod:
a, male syntype of S. woodmasoni, TL 78 mm, Puri; b, female holotype of O. tweediei, TL 107
mm, Singapore; ¢, male, TL 113 mm, Moreton Bay; d, female holotype of O. jakartensis, TL 54

mm, Indonesia (from Moosa, 1975, fig. 1d).
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inal account of O. tweediei). Further, the submedian
carinae of the fourth abdominal somite are un-
armed and the lobe between the spines of the
basal prolongation of the uropod is produced into
a sharp spine (Figure 22d). Another feature by
which Moosa distinguished O. jakartensis from O.
woodmasoni, a more prominent anterior lobe on
the lateral process of the sixth thoracic somite, is
variable in the material reported here.

Apparently O. woodmasoni can exhibit consider-
able geographical variation, and this must be taken
into account in identifying material of this species.

DistrisuTiON.—Indo-West-Pacific region, from
localities in the western Pacific through the Indian
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Ocean to East Africa. Little is known of its depth
range and habitat.

Two New Genera for Species Previously
Referred to Oratosquilla

Kempina, new genus

DEFINITION.—Size moderate to large. Body very
rugose, surface eroded and pitted, carinae strongly
developed. Anterior margin of ophthalmic somite
unarmed (Figure 23a, d). Eye small to very small,
cornea bilobed, set almost transversely on stalk.
Ocular scales subquadrate, separate. Carapace with

Ficure 23.—Two species of Kempina, new genus: a—, K. mikado (Kemp and Chopra, 1921,
fig. 2); d—f, K. stridulans (Wood-Mason, 1894) (from Kemp and Chopra, 1921: fig. 1).
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normal complement of carinae (median, intermedi-
ates, laterals, reflected marginals), median with well
developed anterior bifurcation. Mandibular palp
present. 4 epipods present. Dactylus of claw with
6 teeth. Lateral process of fifth thoracic somite
(Figures 23c, f, 24) a single slender spine, directed
laterally; slender ventral spine, directed antero-
laterally, also present, visible in dorsal view. Lateral
processes of sixth and seventh thoracic somites
(Figures 23c,f, 24a) strongly bilobed. Abdomen
with 8 carinae on anterior 5 somites. Telson flat-
tened, with median carina and carinae of marginal
teeth, lacking supplementary dorsal carinae; 3 pairs
of marginal teeth present, submedians with fixed
apices; prelateral lobes present. Basal prolongation
of uropod produced into 2 strong spines, inner
margin tuberculate or crenulate, unarmed.

FIGURE 24.—Kempina mikado (Kemp and Chopra,

1921), female, TL 115.5 mm, Japan, lateral process

of fifth thoracic somite: a, dorsal view; b, lateral

view.
TypE-SPECIES.—Squilla mikado
Chopra, 1921.

OTHER SPECIES.—Squilla stridulans Wood-Mason
in Alcock, 1894, and Squilla zanzibarica Chopra,
1939; the latter probably is a synonym of §. mikado
but perhaps should be considered distinct until
material of the two can be compared directly.

ErymoLocy.—The genus is named for Stanley
W. Kemp, whose basic studies on Indo-West-Pacific
stomatopods laid the foundation for subsequent
work on the group. The gender is feminine.

Kemp and
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AFFINITIES.—Kem pina shows strong affinities with
the Atlantic—East Pacific genus Squilla Fabricius,
1787, with which it shares numerous features: eye
size and shape, normal complement of carinae on
the body, single lateral process on the fifth thoracic
somite, mandibular palp, and six teeth on the
dactylus of the claw. It differs from Squilla in hav-
ing the surface of the body much more rugose, the
carinae of the body better developed, and in the
strongly bilobed lateral processes of the six and
seventh thoracic somites. Only in the western At-
lantic Squilla heptacantha (Chace, 1939) is the ante-
rior lobe of the lateral processes of the sixth tho-
racic somite as comparably well developed as in
the species of Kempina, and S. heptacantha, like
Kempina, has only four epipods. Of the other
genera of squillids, only the dissimilar Pterygo-
squilla Hilgendorf, 1890, has such a slender, later-
ally directed lateral process on the fifth thoracic
somite.

Natosquilla, new genus

DEeFINITION.—Size moderate. Body very smooth,
not strongly carinate. Anterior margin of ophthal-
mic somite (Figure 25a), usually with 3 points. Eye
large (Figure 25a), cornea indistinctly bilobed, set
obliquely on stalk. Ocular scales small, angled or
rounded, separate. Carapace with normal comple-
ment of carinae (median, intermediates, laterals,
reflected marginals), median suppressed anterior to
dorsal pit, lacking distinct anterior bifurcation.
Mandibular palp present. 4 epipods present. Dacty-
lus of claw with 10-18 teeth (Figure 25b). Lateral
process of fifth thoracic somite (Figure 25¢, d) ap-
pearing bilobed (in dorsal view), lobes separate,
anterior lobe directed anterolaterally, posterior lobe
(Figure 25d) in higher plane, directed laterally.
Lateral process of sixth somite distinctly bilobed,
that of seventh obscurely so. Abdomen with 8 cari-
nae on anterior 5 somites. Telson flattened, with
median carina and carinae of marginal teeth, lack-
ing supplementary dorsal carinae; 3 pairs of mar-
ginal teeth present, submedians with fixed apices;
prelateral lobes present. Basal prolongation of uro-
pod produced into 2 strong spines, inner margin
tuberculate or crenulate, unarmed.

Type-SPEciEs.—Squilla investigatoris Lloyd, 1907.

OTHER SPECIES.—None.

EtymoLocy.—The name is derived from the
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FiGure 25.—Natosquilla investigatoris (Lloyd, 1907), male, TL 89 mm, Zanzibar: @, anterior
part of body; b, claw; ¢, lateral processes of fifth, sixth, and seventh thoracic somites; d, lateral

process of fifth thoracic somite, lateral view.

Latin natus (“swim”), in combination with the
generic name Squtilla, alluding to the swarming
behavior of the type-species.
AFFINITIES—Natosquilla shares several features
with Busquilla Manning, 1978, especially the en-
larged eyes, the suppression of the anterior bifur-
cation of the median carina of the carapace, and
the shape of the lateral process of the fifth thoracic
somite. However, in Natosquilla the anterior mar-
gin of the ophthalmic somite has three points or
denticles rather than a single median spinule, the
ocular scales are much smaller, there are 10-18
rather than five teeth on the claw, and the anterior
lobes of the lateral processes of the sixth and sev-
enth thoracic somites are greatly reduced; the lat-
eral process of the seventh somite is obscurely

bilobed in N. investigatoris, distinctly bilobed in
species of Busquilla.

The morphological differences in representatives
of the two genera suggest that they are not closely
related and that they independently acquired the
enlarged eyes. In Natosquilla the eye size may be
an adaptation for their observed schooling and
swarming behavior at the surface in very deep
water (Losse & Merrett, 1971). So far as is known,
however, the two species of Busquilla are bottom
dwellers, like most stomatopods; swarming or school-
ing behavior has not been reported for either
species.

The enlarged eyes and the large number, 10-18,
of teeth on the claw will serve to distinguish Nato-
squilla from all other stomatopod genera.
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TasrLe 1.—Range of variation of corneal indices by size in O. solicitans and O. hindustanica
(numbers in parentheses = the mean and the number of specimens)

O. hindustanica

O. solicitans
Carapace Round rostral Round rostral Flat rostral Round rostral Flat rostral Round rostral
length (mm) plate, large plate, small plate, large plate, small plate, small plate, small
uropod lobe uropod lobe uropod lobe uropod lobe uropod lobe uropod lobe
(Figure 15a) (Anping) (Figure 156) (Figure 15¢) (Figure 154) (Figure 15¢)

| ) - = - - - 309-326
(320;6)

12.......... - 290 = - - 335-365
(337:4)

18w vy - E: - - - 332-358
(344;4)

4.......... = 313 340-355 349 368-384 338-353

(346;4) (376;2) (349;6)

B - 304 339 350 - 354-373
(360;7)

16.......... - - 369 - = -

R TIT T = = = —- - =

;R 400 - = 368 366 =

19.. - - 370 - 388 -

20. — - = - 383 375

] TR 380 - - - - 412




Literature Cited

Ahmed, M. M.

1971. A New Species of Oratosquilla (Crustacea: Stomato-
poda) from Arabian Gulf. Pakistan Journal of Sci-
entific Industrial Research, 14(8):251-253, figure 1.

Alcock, A.

1894. On the Results of the Deep-Sea Dredging during
the Season 1890-91 (Concluded). In Natural History
Notes from H. M. Indian Marine Survey Steamer
“Investigator,” Commander R. F. Hoskyn, R. N,
Late Commanding, Series II, No. 1. Annals and
Magazine of Natural History, (6)13:400-411, 1 figure.

Bigelow, R. P.

1893. Preliminary Notes on the Stomatopoda of the Alba-
tross Collections and on Other Specimens in the
National Museum. Johns Hopkins University Cir-
culars, 12(106):100-102.

Blumstein, R.

1974. Stomatopod Crustaceans From the Gulf of Tonkin
with the Description of New Species. Crustaceana,
26(2):113-126, figures 1-10.

Brooks, W. K.

1886. Report on the Stomatopoda Collected by H.M.S.
Challenger during the Years 1873-76. The Voyage of
H.M.S. Challenger, Zoology, 16:1-116, plates 1-16.

Chace, Fenner A, Jr.

1939. Preliminary Descriptions of One New Genus and
Seventeen New Species of Decapod and Stomatopod
Crustacea. In Reports on the Scientific Results of
the First Atlantis Expedition to the West Indies,
under the Joint Auspices of the University of Ha-
vana and Harvard University. Memorias de la Socie-
dad Cubana de Historia Natural, 13(1):31-54.

Chhapgar, B. F., and S. R. Sane

1968. The Stomatopoda of Bombay. Journal of Biological

Sciences (Bombay), 9 (1-2)[1966]:43—46.
Chopra, B.

1934. On the Stomatopod Crustacea Collected by the
Bengal Pilot Service off the Mouth of the River
Hughli, Together with Notes on Some Other Forms.
Records of the Indian Museum, 36:17-43, figures
1-5.

1939. Stomatopoda. Scientific Reports, The John Murray
Expedition, 1933-34, 6(3):187-181, figures 1-13.

Dawydoff, C.

1952. Contribution 4 I’Etude des Invertébrés de la Faune
Marine Benthique de I'Indochine. Bulletin Biolo-
gique de France et de la Belgique, supplement,
37:1-158.

Fabricius, J. C.

1787. Mantissa Insectorum sistens eorum Species nuper
detectas adiectis Characteribus Genericis, Differen-
tiis  Specificis, Emendationibus, Observationibus.

43

Volume 1, xx + 348 pages. Hafniae: Christ. Gottl.
Proft.
Fukuda, T.

1911. Nippon-san Kokyakurui tsuiho. Dobutsugaku Zasshi,

22:173-175, 1 plate. [Text in Japanese.]
Gravier, Ch.

1937. Stomatopodes des Cétes d’Indo-chine. Annales de
-LInstitut Océanographique, Monaco, new series,
17(3):175-211, figures 1-23.

de Haan, W.

1833-1850. Crustacea. In Von Siebold, Fauna Japonica
sive Descriptio Animalium, quae in Itinere per
Japoniam, jussu et Auspiciis Superiorum, qui Sum-
mum in India Batava Imperium Tenent, Suscepto,
Annis 1823-1830 Collegit, Notis, Observationibus, et
Adumbrationibus Illustravit. i-xvii + i—xxxi + ix—xvi
+243 pages, plates A-J, L-Q, 1-55, circ. tab. 2.
Lugduni-Batavorum: A. Arnz.

Hilgendorf, F.

1890. Eine ncue Stomatopoden-Gattung Pterygosquilla.
Sitzungsberichte der Gesellschaft naturforschender
Freunde zu Berlin, 1890:172-177, 1 figure.

Hansen, H. J.

1926. The Stomatopoda of the Siboga Expedition. Siboga-

Expeditie, monographe 35:1-48, plates 1-2.
Holthuis, L. B.

1941. The Stomatopoda of the Snellius Expedition. In
Biological Results of the Snellius Expedition, XII.
Temminckia, 6:241-294, figures 1-9.

1967. The Stomatopod Crustacea Collected by the 1962
and 1965 Israel South Red Sea Expeditions. The
Second Israel South Red Sea Expedition, Report
No. 1. Israel Journal of Zoology, 16:1-45, figures 1-7.

Kemp, S.

1911. Preliminary Descriptions of New Species and Varie-
ties of Crustacea Stomatopoda in the Indian Mu-
seum. Records of the Indian Museum, 6(2):93-100.

1913. An Account of the Crustacea Stomatopoda of the

Indo-Pacific Region, Based on the Collection in the
Indian Museum. Memoirs of the Indian Museum,
4:1-217, 10 figures, plates 1-10.
Kemp, §., and B. Chopra
1921. Notes on Stomatopoda. Records of the Indian Mu-
seum, 22(4):297-311, figures 1-4.
Lee, Sin-Che, and Shi-Kuei Wu
1966. The Stomatopod Crustacea of Taiwan. Bulletin of
the Institute of Zoology, Academia Sinica, 5:41-58,
figs. 1-8.
Lloyd, R. E.
1907. Contributions to the Fauna of the Arabian Sea,
with Descriptions of New Fishes and Crustacea.
Records of the Indian Museum, 1:1-12.



4

Losse, G. F,, and N. R. Merrett

1971. The Occurrence of Oratosquilla investigatoris (Crus-
tacea: Stomatopoda) in the Pelagic Zone of the Gulf
of Aden and the Equatorial Western Indian Ocean.
Marine Biology, 10(3):244-253, figures 1-5.

Makarov, R.

1971. Fauna and Distribution of Red Sea Stomatopods.
In Kovalevsky, editor, Benthos of the Shelf of the
Red Sea, pages 141-155. Kiev, US.S.R.: Akademia
nauk SSSR. [In Russian.]

Manning, Raymond B.

1965. Stomatopoda from the Collection of His Majesty
The Emperor of Japan. Crustaceana, 9(3):249-262,
figures 1-2, plates 11-12.

1966. Notes on Some Australian and New Zealand Stoma-
topod Crustacea, with an Account of the Species
Collected by the Fisheries Investigation Ship En-
deavour. Records of the Australian Museum, 27(4):
79-137, figures 1-10.

1968a. A Revision of the Family Squillidae (Crustacea,
Stomatopoda), with the Description of Eight New
Genera. Bulletin of Marine Science, 18(1):105-142,
figures 1-10.

1968b. Stomatopod Crustacea from Madagascar. Proceed-
ings of the United States National Museum,
124(3641):1-61, figures 1-16.

1969. Notes on Some Stomatopod Crustacea from South-
ern Africa. Smithsonian Contributions to Zoology,
1:1-17, figures 1-4.

1970 [1969]. Some Stomatopod Crustaceans from Tuléar,
Madagascar. Bulletin du Muséum National d’His-
toire Naturelle, series 2, 41(6):1429-1441, figures 1-3.

1971. Keys to the Species of Oratosquilla (Crustacea:
Stomatopoda), with Descriptions of Two New Spe-
cies. Smithsonian Contributions to Zoology, 71:1-16,
figures 1-4.

1976. Redescriptions of Oratosquilla indica (Hansen) and
Clorida verrucosa (Hansen), with Accounts of a
New Genus and Two New Species (Crustacea, Sto-
matopoda). Beaufortia, 25(318):1-13, figures 1-5.

1978. New and Rare Stomatopod Crustacea from the Indo-
West-Pacific Region. Smithsonian Contributions to
Zoology, 264:36 pages, 16 figures.

Moosa, M. Kasim

1973. Type Specimens of Crustacea Formerly in the Na-
tional Museum, Singapore. Journal of the Singapore
National Academy of Science, 3(2):142-149.

1975. Notes on Stomatopod Crustacea from Seribu Islands
and Adjacent Waters with a Description of a New
Species. Penelitian Laut di Indonesia (Marine Re-
search in Indonesia), 15:1-20, figure 1.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Nobili, G.

1903. Crostacei di Singapore. Bollettino dei Musei di
Zoologia ed Anatomia Comparata della R. Univer-
sita de Torino, 18(455):1-39, 1 plate.

Odhner, Teodor

1923. Indopazifische Stomatopoden. Meddelanden frdn
Goteborgs Musei Zoologiska Avdelning, 30:1-16, fig-
ures 1-10.

Parisi, B.

1922. Elenco degli Stomatopodi del Museo di Milano.
Atti della Societa Italiana di Scienze Naturali, e del
Museo Civile di Storia Naturale, Milano, 61:91-114,
figures 1-7.

Schmitt, Waldo L.

1931. Chinese Stomatopods Collected by S. F. Light. Ling-

nan Science Journal, 8(1929):127-155, plates 16-19.
Stephenson, W.

1952. Faunistic Records from Queensland, Part I: Gen-
eral Introduction; Part II: Adult Stomatopoda
(Crustacea). Papers, Department of Zoology, Univer-
sity of Queensland, 1(1):1-15.

1953. Notes on the Australian Stomatopoda (Crustacea) in
the Collections of the Queensland Museum. Mem-
oirs of the Queensland Museum, 13(1):40-49.

Stephenson, W., and F. McNeill

1955. The Australian Stomatopoda (Crustacea) in the Col-
lections of the Australian Museum, with a Check
List and Key to the Known Australian Species.
Records of the Australian Museum, 23(5):239-265,
figure 1.

Stephenson, W., W. T. Williams, and S. D. Cook

1974. The Benthic Fauna of Soft Bottoms, Southern More-
ton Bay. Memoirs of the Queensland Museum,
17(1):78-128, figures 1-6.

Sunier, A.L.J.

1918. The Stomatopoda of the Collection of the “Vissirij-
Station” at Batavia. Contributions a4 la Faune des
Indes Néerlandaises, 1(4):62-75, figures 1-4.

Tate, R.

1883. Descriptions of Some New Species of Squilla from
South Australia. Transactions and Proceedings of
the Royal Society of South Australia, 6:48-53,
plate 2.

Tweedie, M.W.F.

1934. Notes on Stomatopoda in the Raffles Museum. Bul-
letin of the Raffles Museum, 9:33-41.

1935. Two New Species of Squilla from Malayan Waters.
Bulletin of the Raffles Museum, 10:45-52, plate 1.



REQUIREMENTS FOR SMITHSONIAN SERIES PUBLICATION

Manuscripts intended for series publication receive substantive review within their
originating Smithsonian museums or offices and are submitted to the Smithsonian Institution
Press with approval of the appropriate museum authority on Form SI-36. Requests for
special treatment—use of color, foldouts, casebound covers, etc.—require, on the same
form, the added approval of designated committees or museum directors.

Review of manuscripts and art by the Press for requirements of series format and style,
completeness and clarity of copy, and arrangement of all material, as outlined below, will
govern, within the judgment of the Press, acceptance or rejection of the manuscripts and art.

Copy must be typewritten, double-spaced, on one side of standard white bond paper,
with 114” margins, submitted as ribbon copy (not carbon or xerox), in loose sheets (not
stapled or bound), and accompanied by original art. Minimum acceptable length is 30 pages.

Front matter (preceding the text) should include: title page with only title and author
and no other information, abstract page with author/title/series/etc., following the establish-
ed format, table of contents with indents reflecting the heads and structure of the paper.

First page of text should carry the title and author at the top of the page andan unnum-
bered footnote at the bottom consisting of author’'s name and professional mailing address.

Center heads of whatever level should be typed with initial caps of major words, with
extra space above and below the head, but with no other preparation (such as all caps or
underline). Run-in paragraph heads should use period/dashes or colons as necessary.

Tabulations within text (lists of data, often in parallel columns) can be typed on the text
page where they occur, but they should not contain rules or formal, numbered table heads.

Formal tables (numbered, with table heads, boxheads, stubs, rules) should be sub-
mitted as camera copy, but the author must contact the series section of the Press for edito-
rial attention and preparation assistance before final typing of this matter.

Taxonomic keys in natural history papers should use the alined-couplet form in the
zoology and paleobiology series and the multi-level indent form in the botany series. |If
cross-referencing is required between key and text, do not include page references within the
key, but number the keyed-out taxa with their corresponding heads in the text.

Synonymy in the zoology and paleobiology series must use the short form (taxon,
author, year:page), with a full reference at the end of the paper under ‘‘Literature Cited.”
For the botany series, the long form (taxon, author, abbreviated journal or book title, volume,
page, year, with no reference in the “Literature Cited"') is optional.

Footnotes, when few in number, whether annotative or bibliographic, should be typed
at the bottom of the text page on which the reference occurs. Extensive notes must appear at
the end of the text in a notes section. If bibliographic footnotes are required, use the short
form (author/brief title/page) with the full reference in the bibliography.

Text-reference system (author/year/page within the text, with the full reference in a
‘‘Literature Cited" at the end of the text) must be used in place of bibliographic footnotes in
all scientific series and is strongly recommended in the history and technology series:
“(Jones, 1910:122)” or “., . . Jones (1910:122)."

Bibliography, depending upon use, is termed ‘‘References,’” “‘Selected References,’” or
“‘Literature Cited.”” Spell out book, journal, and article titles, using initial caps in all major
words. For capitalization of titles in foreign languages, follow the national practice of each
language. Underline (for italics) book and journal titles. Use the colon-parentheses system
for volume/number/page citations. “10(2):5-9.” For alinement and arrangement of
elements, follow the format of the series for which the manuscript is intended.

Legends for illustrations must not be attached to the art nor included within the text but
must be submitted at the end of the manuscript—with as many legends typed, double-
spaced, to a page as convenient.

lllustrations must not be includad within the manuscript but must be submitted sepa-
rately as original art (not copies). All illustrations (photographs, line drawings, maps, etc.)
can be intermixed throughout the printed text. They should be termed Figures and should
be numbered consecutively. if several “figures’ are treated as components of a single laiger
figure, they should be designated by lowercase italic letters (underlined in copy) on the illus-
tration, in the legend, and in text references: “Figure 9b." If illustrations are intended to be
printed separately on coated stock following the text, they should be termed Plates and any
components should be lettered as in figures: ‘“Plate 9b.” Keys to any symbols within an
illustration should appear on the art and not in the legend.

A few points of style: (1) Do not use periods after such abbreviations as “mm, ft,
yds, USNM, NNE, AM, BC.” (2) Use hyphens in spelled-out fractions: “‘two-thirds.” (3)
Spell out numbers “one” through “nine’ in expository text, but use numerals in all other
cases if possible. (4) Use the metric system of measurement, where possible, instead of
the English system. (5) Use the decimal system, where possible, in place of fractions.
(6) Use day/month/year sequence for dates: ‘‘9 April 1976."” (7) For months in tabular list-
ings or data sections, use three-letter abbreviations with no periods: ‘‘Jan, Mar, Jun,” etc.

Arrange and paginate sequentially EVERY sheet of manuscript—including ALL front
matter and ALL legends, etc., at the back of the text—in the following order: (1) title page,
(2) abstract, (3) table of contents, (4) foreword and/or preface, (5) text, (6) appendixes,
(7) notes, (8) glossary, (9) bibliography, (10) index, (11) legends.



s

L 3%




