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Raymond B. Manning A R e v i e w o f t h e

Genus Harpiosquilla
(Crustacea, Stomatopoda),
with Descriptions of
Three New Species

Introduction

Examination of two species of Harpiosquilla for a re-
port on the stomatopods of Madagascar (Manning,
1968b) revealed that a single specimen of Harpio-
squilla from Australia identified by me in 1966 as H.
harpax was actually an undescribed species. Through
the kindness of John C. Yaldwyn, formerly of the
Australian Museum, I was able to examine all ma-
terial of Harpiosquilla in the collection of that institu-
tion. The series included H. harpax, H. melanoura,
which was described from Madagascar in 1968, and
an undescribed species, named H. stephensoni below.
Although Australian specimens of both H. harpax and
H. raphidea had been recorded in the collections of the
Australian Museum, the latter species apparently does
not occur in Australian waters. The surprising absence
of H. raphidea, supposedly the most widely distributed
species of the genus, in Australian waters, led me to
examine the series of Harpiosquilla in the Division of
Crustacea, National Museum of Natural History,
Smithsonian Institution (SI Crust.) and the collec-
tions made by the International Indian Ocean Ex-
pedition (HOE). Two other undescribed species were
found in these collections. The present review of the
species of Harpiosquilla results from the study of these
three collections.

Raymond B. Manning, Chairman, Department of Inverte-
brate Zoology, National Museum of Natural History,
Smithsonian Institution, Washington, D.C. 20560.

Terms and measurements used herein have been ex-
plained in detail in earlier papers (Manning, 1966,
1968b).
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Systematic Account

Genus Harpiosquilla Holthuis, 1964

Alimerichthus Claus, 1871 p. 147 [p. 39 on separate; a junior
homonym of Alimerichthus Guerin-M6neville, 1855].—
Holthuis and Manning, 1964, pp. 138, 143.—Evans and
China, 1966, p. 205 [luted] [name no. 1822 on Official
Index of Rejected and Invalid Generic Names in
Zoology].

Harpiosquilla Holthuis, 1964, p. 140.—Manning, 1968a, p.
121.
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DIAGNOSIS.—Eye large, T-shaped, cornea bilobed
and much broader than stalk; ocular scales separate;
carapace usually with median, intermediate, lateral
and reflected marginal carinae; median carina not bi-
furcate at either end; posterolateral margins of
carapace with deep excavations, anterior margin of
each excavation angled; mandibular palp present; 5
epipods present; dactylus of raptorial claw with teeth,
outer margin of dactylus usually with prominent
angled or rounded lobe in adult males; opposable mar-
gin of propodus of raptorial claw with spaced erect
spines rather than closely set pectinations; lateral proc-
ess of fifth thoracic somite usually an inconspicuous
lobe, fifth somite usually also with ventral pair of
spines; lateral processes of sixth and seventh thoracic
somites not strongly bilobed, usually acute and sharp
posterolaterally; abdomen broad, with 8 pairs of
carinae on first 5 somites, 6 on the sixth, submedians
usually low, absent in some species; telson without sup-
plementary dorsal ornamentation other than median
carina and carinae of marginal teeth; 3 pairs of mar-
ginal teeth present on telson, submedians with fixed
apices, prelateral lobes present; inner spine of basal
prolongation of uropod the longer, inner margin
crenulate or serrate.

TYPE-SPECIES.—Squilla harpax de Haan, 1844, by
original designation. The gender is feminine.

NUMBER OF SPECIES.—Seven, of which three are

described as new herein.
RANGE.—Indo-West Pacific region, from Japan and

Australia in the Pacific to the Red Sea and South
Africa. Also see General Remarks (p. 36).

REMARKS.—Until 1952, only two of the species cur-
rently assigned to Harpiosquilla, H. annandalei and H.
raphidea, were recognized by students of the group.
In that year K. K. Tiwari and S. Biswas, studying the
collections of the Zoological Survey of India, pointed
out that raphidea comprised two species, raphidea
sensu stricto and harpax, a species described from
Japan by W. de Haan in 1844. They gave the diagnos-
tic features of the two species and included a list of
localities based on materials in the Zoological Survey.
Another species, H. melanoura, was described by me
in 1968(b), and three additional new species are de-
scribed below. The genus now comprises seven species.

Most accounts in the literature are too brief to allow
us to determine which of the seven species might have
been reported by earlier workers as Squilla raphidea.
Where possible, however, I have tried to identify rec-

ords in the literature and assign them to one of the
species recorded here. Sometimes the accounts give
information, either in the text or in the figures, which
makes this possible; in other cases I have been able to
examine specimens previously recorded, as in the col-
lections of the Australian Museum which proved to
include three species, all incorrectly identified as H.
raphidea; and in some cases, notably records of H.
raphidea from China and Japan, corrections can be
made on the basis of geography. Harpiosquilla raph-
idea does not occur in the Red Sea and is not known to
occur north of the Philippine Islands in the Pacific
Ocean, so records from those areas must be referable
to other species. Under the accounts of both H. harpax
and H. raphidea I have included a section on "Synon-
ymy" to explain my identification of the old records.
Early records which have not been verified by re-
examination of the material must be accepted with
caution.

Harpiosquilla includes the largest known stomato-
pods, the largest species being H. raphidea (Fabricius),
which attains a total length of 335 mm. Their large
size and the deep posterolateral excavations on the
margins of the carapace make adult members of the
genus very easy to recognize. Another characteristic
of species of Harpiosquilla is the row of spaced, erect
spines on the opposable margin of the propodus of the
claw. These spines apparently replace the closely set
pectinations found on the propodus of all other mem-
bers of the family Squillidae. Similar spines are also
found on the propodus of the two species of Bathy-
squilla, the only genus in the Bathysquillidae. Bathy-
squilla and Harpiosquilla, however, were derived from
separate stocks and apparently have developed the re-
markable armature of the claw independently. The
function of the spines on the propodus is unknown;
they may aid in holding prey. Their number and ar-
rangement may have some value as a specific character
for H. raphidea, for in that species, as pointed out by
Tirmizi and Manning (1968), there is usually no more
than one smaller spinule or denticle between the major
erect spines. In the other species there are usually
several smaller spinules and denticles between the
major spines.

Adults of Harpiosquilla show no apparent close re-
lationship to any other genus in the family Squillidae;
the genus occupies an isolated position in the family.
On the basis of his studies on the larval development
of stomatopods, K. H. Alikunhi (1952, p. 313) made
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the following observations: "The larvae of S.[quilla]
raphidea occupy a peculiar position. Though described
as belonging to the Alimerichthus group, they show
some conspicuous differences from the typical Alimer-
ichthus of the 'Chloridella' group, viz.; larger size;
broad shield-like carapace and absence of free teeth
other than the terminal on the dactylus. In the num-
ber of marginal spinules on the carapace (4 + 3) these
larvae perhaps occupy an intermediate position be-
tween Alimerichthii of the 'Chloridella' and Scorpio
groups on the one hand and the typical Alima larvae
on the other." Since that was written, each of these
groups referred to above have been recognized as dis-
tinct genera. Thus Harpiosquilla, on the basis of
larvae, may occupy a position intermediate between
(a) Clorida and Cloridopsis, and other small-eyed
genera, and (b) Oratosquilla and its allies. Its precise
relationship to any of these genera cannot be deter-
mined with available information.

There is no fossil record of the genus.
That H. harpax is generically distinct from Squilla

was recognized perhaps as long as 100 years ago by
the zoologist William Stimpson; he used the generic
name Prolepta on the label of the specimen collected
by the North Pacific Exploring Expedition. As far as
I can determine, that name has not been published.

Inasmuch as we know relatively little about the
biology of stomatopods in general, we are fortunate in
having some basic information available on the early
ontogeny and postlarval development of Harpio-
squilla, primarily as a result of the work of K. H.
Alikunhi and K. B. Nair in India. Possibly this is due
to the easily recognizable facies of Harpiosquilla
adults. It is ironic that we cannot determine with cer-
tainty which of the species of Harpiosquilla they
studied. Nair (1941) reported on extrusion of eggs and
embryological development in a Harpiosquilla from
Madras, and Alikunhi, in a long series of studies on
larvae culminating in his extensive work on postlarval
development of stomatopods published in 1967, exam-
ined material from Madras and other localities. Both
H. harpax and H. raphidea could occur there, so I
have here referred their papers to whichever name was
used in their works.

The characteristic larvae of Harpiosquilla, first re-
ported by Claus (1871) as Alimerichthus, are dis-
cussed in some detail by Alikunhi (1952, 1959). They
are easily recognized by the broad carapace with one
or two strong, laterally directed lateral spines. Ali-

kunhi (1967) has also given a very detailed account
of growth changes in the postlarvae. He was able to
hold one specimen in the laboratory for 282 days; the
specimen underwent 14 molts.

All of the descriptions given here are based on sub-
adults or adults. I have seen no very young specimens
of any species and can only predict some possible dif-
ferences in major morphological features between ju-
veniles and adults; Alikunhi (1967) has noted some
characteristics of juveniles. The eyes of juveniles are
undoubtedly larger than those of adults; within the
size range of the specimens examined the corneal in-
dices of smaller specimens are always smaller than those
of larger specimens (Table 1) ; this is the normal pat-
tern found also in other squillids. The body carinae of
young specimens are not so well developed as in adults;
this could cause a problem in recognizing small speci-
mens of H. harpax, for example, in which the subme-
dian carinae of the abdomen of adults are at best low
and poorly developed. In H. stephensoni, new species,
the lateral process of the fifth thoracic somite of the
smallest specimens examined is not as markedly angled
nor does it project as far laterally as in the largest speci-
mens; thus the lateral spine on that somite, character-
istic of both H. annandalei and H. raphidea, may be
but a blunt lobe in juveniles.

Alikunhi (1967, p. 903) made the following ob-
servations on postlarvae and early juveniles of
Harpiosquilla:

. . . the early post-larva is characterised by the absence of
anterolateral spines on the carapace and the presence of
terminally articulated submedian spines on the telson. Though
rudimentary spines appear on the anterolateral corners of
the carapace during the second or third post-larval stage, the
terminal articulation of the submedian spines of the telson
continues to be present even after the ninth post-larval moult.
In the species of the nepa group the terminal articulation
of the submedian spines disappears with the first post-lai.al
moult; i.e., it is present only during the first post-larval stage.
In this feature also H. raphidea differs from S. nepa or S.
woodmasoni but resembles S. latreiUei (Chloridella group).

Adults are easily recognized by the presence of an
inflated median carina on the telson; often the sub-
median carinae of the sixth abdominal somite are also
inflated in adults of both sexes. Adult males of most
species may be distinguished by the presence of a prom-
inent angled or rounded projecting lobe on the outer
margin of the dactylus of the raptorial claw; the bases
of some of the teeth of the claw may also be enlarged.
The chelae and telsons of both sexes have been figured
where possible.



The color pattern of preserved specimens is a good
specific character, particularly the coloration of the
uropod. In H. melanoma the distal segment of the uro-
podal exopod is entirely black. In H. annandalei the
same segment is black with a white midrib and this
species also has distinctive paired submedian spots on
the telson. In H. harpax, H. indica, new species and H.
stephensoni, new species, only the inner half of the
distal segment of the uropodal exopod is dark, but
there are other less distinctive differences in color pat-
tern. I have not been able to determine with certainty
the color pattern of the uropod in either H. japonica,
new species, or H. raphidea.

The armature of the abdominal carinae appears to
be a very good specific character. In H. annandalei, for
example, the submedian carinae of both the fifth and
sixth abdominal somites are armed posteriorly; in all
other species only the submedians of the sixth somite
are provided with spines. Similarly, in H. raphidea and
H. annandalei the intermediate carinae of all six ab-
dominal somites are spined posteriorly, but in H. indica
and H. japonica, the intermediate carinae of the first
and second somites are unarmed and different patterns
of abdominal armature are present in the other three
species. In general, the number of armed carinae in-
creases with age.

The relative distinctness of the submedian carinae
of the last three thoracic and first five abdominal
somites also may be of help in the recognition of species.
In H. raphidea these carinae are strongly developed,
more so than in any of the other species. The sub-
median carinae of the body in both H. japonica and
H. stephensoni are not so well developed, being lower
and less well defined, but they are still readily dis-
tinguishable. In H. harpax the submedian carinae are
very low, poorly defined, and often can be detected
only when the dorsal surface is dried. The submedian
carinae are completely absent in both H. indica and
H. melanoura; the latter species is also the only one
which lacks a median carina on the carapace.

The marginal denticles of the telson are sharper and
better defined in H. annandalei, H. harpax, H. indica,
new species, and H. melanoura than in the remainder
of the species.

The eyes of each species are of different sizes and
these differences are reflected in the corneal indices,
summarized for all species in Table 1. Because of the
change in the index with size I have separated the
indices in the table by arbitrary subgroups based on
rarapace length. The overall range given at the bottom

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

TABLE 1.—Corneal Indices of species of Harpiosquilla

Carapace
length

in (mm)

11-15
16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
^6-60

Overall
range

H. annandalei

Range

280-291
260-287

-
-
-
-
-
-
-

240-291

No.

1
3
6
-
-
-
-
-
-
-

—

Mean

262
285
278

-
-
-
-
-
-
-

—

H. raphidea

Range No.

-
-

-
_
-

1
1
1

475-504 3

380-530 -

Mean

-
-
-
-
-

410
486
469
489

—

Carapace
length

in (mm)

11-15
16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60

Overall
range

H. japonica

Range No. Mean

_ _ _
_ _ _

1 328
325-337 2 331

_
_ _

_
_

_

325-337 -

H. stephensoni

Range

_
-
-
-

349-392
-

396-420
-

410-425

336-434

No.

_

-
1
3
1
2
1
2

—

Mean

_
-
-

336
364
366
408
434
418

—

Carapace
length

in (mm)

11-15
16-20
21-25
26-30
31-35
36-40
41-45
46-50
51-55
56-60

Overall
range

H. melanoura

Range No.

1
237-246 3

1
1

-
-
-
_ _
- _

229-271 -

Mean

229
240
252
271
-
-
-
_
_

—

H. harpax

Range

251-292
263-301
269-311
269-320
305-358
294-344

-
-
_
_

251-388

No.

9
4

10
18
16
5
1
1
_
_

—

Mean

275
283
290
306
327
323
329
356
_
-

—

H.
indica

_

-
-
-

290
-
-
-
-
-

290
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of each column includes records of eye size given in
the literature.

One feature of telson morphology is helpful in
species recognition, particularly when more than one
species is present in a sample. The carinae of the mar-
ginal teeth are dorsally tuberculate or nodulose in all
species, and the known species show a wide range of
size and prominence of this feature. In H. raphidea
the tubercles are large, inflated, and few in number;
the opposite extreme can be seen in H. harpax and H.
melanoura in which the tubercles are small, often
sharp, and very numerous. Harpiosquilla annandalei,
H. indica, new species, H. japonica, new species, and
H. stephensoni, new species, fall between these two ex-
tremes; in H. annandalei the tubercles are large, low,
and sparse. Specimens of H. stephensoni, new species,
and H. harpax (or any of those with very fine tubercu-
lation) can always be separated on the basis of the
tuberculation of the marginal carinae. This feature is
shown in the plates in which the telsons of each species
have been illustrated. The species, if placed in a series
based on the number of tubercles, would be arranged
as follows: H. raphidea (few tubercles), H. annan-
dalei, H. japonica, H. stephensoni, H. indica, H. har-
pax, and H. melanoura (many tubercles). The mar-
ginal carinae of the telson are sharpest in H. annan-
dalei, H. harpax, and H. melanoura.

Another feature which has not been used previously
as a specific character is the relative length of the
lateral and marginal carinae of the telson. In adults of
H. raphidea both carinae are inflated and may fuse

completely. In the remainder of the species they are
sharper and distinct throughout their length. The mar-
ginal carina of H. melanoura is almost three times as
long as the lateral carina; in H. harpax it is more than
twice but less than three times as long as the lateral
carina, and in the remainder of the species it is less
than twice as long. It seems to be shortest in H. indica,
for in the only known specimen of that species the
marginal carina is no more than one and one-half
times as long as the lateral carina. The species with the
longest marginal carinae, H. harpax and H. mela-
noura, can be distinguished from all other species on
the basis of this character. k

The ventral keel of the eighth thoracic somite seems
to have limited value as a specific character; it is sharp
in annandalei, rounded in the remainder of the species.

Two of the species, H. annandalei and H. raphidea,
differ from the other five in having the intermediate
carinae of the thoracic somites armed posteriorly; the
remaining species in the genus have unarmed inter-
mediate carinae on the thoracic somites.

The species seem to fall into two natural groups
based on the shape of the rostral plate. In H. harpax,
H. indica, new species, H. melanoura, and H.
raphidea the rostral plate is elongate, anteriorly taper-
ing to a slender median projection. In H. annandalei,
H. japonica, new species, and H. stephensoni new
species, the plate is short, with the length and width
subequal or the width greater, and the apex is rounded
or obtusely angled, lacking a noticeable median
projection.

The key to species is based on adults.

Key to Species of Harpiosquilla

1. Submedian carinae distinct on posterior 3 thoracic and first 5 abdominal somites. (Carapace
with median carina.) 2

1'. Submedian carinae indistinct or lacking on posterior 3 thoracic and first 5 abdominal somites.
(Rostral plate longer than broad, with apical projection; raptorial dactylus of male with
prominent angular projection on outer margin; fifth thoracic somite laterally acute; ven-
tral keel of eighth thoracic somite rounded; intermediate carinae of thoracic somites
unarmed posteriorly; submedian carinae of fifth abdominal somite unarmed posteriorly. ).5

2(1). Intermediate carinae of thoracic somites and first abdominal somite spinous posteriorly.
(Raptorial dactylus with 8 teeth; fifth thoracic somite laterally acute; intermediate
carinae of second abdominal somite spinous posteriorly.) 3

2'. Intermediate carinae of thoracic somites and first abdominal somite unarmed posteriorly.
(Rostral plate as broad as long, without apical projection; ventral keel of eighth thoracic
somite rounded; submedian carinae of fifth abdominal somite unarmed posteriorly; mar-
ginal carina of telson less than twice as long as lateral carina.) 4

3(2). Rostral plate as broad as long, without apical projection; raptorial dactylus of adult male
without angular projection on outer margin; ventral keel of eighth thoracic somite sharp;
submedian carinae of fifth abdominal somite spinous posteriorly; size moderate, total
length less than 150 mm. (Marginal carina of telson less than twice as long as lateral
carina; distal segment of uropodal exopod black with white midrib.). . . . 1. H. annandalei

356-607 O - 69 - 2
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3'. Rostral plate longer than broad, with long apical projection; raptorial dactylus of adult
male with prominent angular projection on outer margin; ventral keel of eighth thoracic
somite rounded; submedian carinae of fifth abdominal somite unarmed posteriorly;
size large, total length up to 335 mm 2. H. raphidea

4(2')- Raptorial dactylus with 8 teeth; intermediate carinae of second abdominal somite un-
armed posteriorly; size moderate, total length less than 175 mm. (Fifth thoracic somite
rounded laterally.) 3. H. japonica, new species

4'. Raptorial dactylus with 7 teeth; intermediate carinae of second abdominal somite spinous
posteriorly; size large, total length up to 315 mm. (Raptorial dactylus of adult male
with prominent angular projection on outer margin; distal segment of uropodal exopod
dark colored on inner half.) 4. H. stephensoni, new species

5(1'). Carapace without median carina; distal segment of uropodal exopod entirely black. (Rap-
torial dactylus with 8 teeth; no submedian carinae on thoracic and first 5 abdominal
somites; intermediate carinae of first abdominal somite unarmed posteriorly; marginal
carina of telson more than twice as long as lateral carina; size moderate, total length
less than 170 mm.) 5. H. melanoma

5'. Carapace with median carina; distal segment of uropodal exopod dark colored on inner
half only 6

6(5'). Raptorial dactylus with 8 teeth; indistinct submedian carinae on thoracic and first 5
abdominal somites; intermediate carinae on second abdominal somite spinous posteriorly;
marginal carina of telson more than twice as long as lateral carina; size moderate to
large, total length up to 248 mm 6. H. harpax

6'. Raptorial dactylus with 9 teeth; no submedian carinae on thoracic and first 5 abdominal
somites; intermediate carinae on second abdominal somite unarmed posteriorly; mar-
ginal carina of telson less than twice as long as lateral carina; size moderate, total length
of mature individuals 150 mm or more 7. H. indica, new species

1. Harpiosquilla annandalei (Kemp, 1911)

FIGURES 1-3

Squilla annandalei Kemp, 1911, p. 99; 1913, p. 92, pi. 7 (figs.
78-80).—Sunier, 1918, p. 71.—Kemp and Chopra, 1921,
pp. 298 [listed], 307.—Chopra, 1934, p. 27, fig. 2; 1939,
p. 159, fig. 7.—Foxon, 1939, p. 259 [discussion of larva].—
Serene, 1954, pp. 6, 8 [listed].—Stephenson and McNeill,
1955, p. 255 [key].—Holthuis, 1964, p. 140 [listed].—
Manning, 1968a, p. 121 [listed].

Squilla annendalei.—Alikunhi, 1952, pp. 267, 269 [discussion
of larvae; erroneous spelling].

Harpiosquilla annandalei.—Manning, 1965, p. 250, pi. lla.—
Lee and Wu, 1966, p. 51, figs. 6A-B.—Manning, 1968b,
p. 14 [key].—Tirmizi and Manning, 1968, p. 31 [discussion].

MATERIAL.—1 $ , 71 mm; Tung Kang, Taiwan;

74-93 m; S. Lee, S. K. Wu; 5 March 1965; SI Crust.

113649.—1 4 , 107 mm; 2 $ , 109-117 mm; Andaman

Sea, Mergui Archipelago; 09°13'N, 97°51'E; 58-60

m; ANTON BRUUN Cruise 1, Sta. 20; IIOE; 23 March

1963; SI Crust. 125350.—3 9, 72-93 mm; Bay of

Bengal, off Burma; 19°32'N, 92°52'E; 53 m; ANTON

BRUUN Cruise 1, Sta. 49; IIOE; 6 April 1963; SI

Crust. 125348.—1 $ , 99 mm; Gulf of Oman, off Iran;

25°45-50'N, 57°O7'E; 92-95 m; clay, mud, sand,

minute gastropod shells; ANTON BRUUN Cruise 4B,

Sta. 255A; IIOE; 30 November 1963; SI Crust.

125349.-1$, 97 mm; Gulf of Oman, off Iran;

26°10-13'N, 57°02'E; 55-64 m; green mud; ANTON

BRUUN Cruise 4B, Sta. 256A; IIOE; 30 November

1963; AM.—2^, 129-135 mm; Gulf of Oman, off

Arabia; 25°12'N, 56°47-51'E; 206 m; grey soft mud;

ANTON BRUUN Cruise 4B, Sta. 263A; IIOE; 2 Decem-

ber 1963; SI Crust. 125716.

DIAGNOSIS.—Size moderate, adults with TL less

than 150 mm; antennular peduncle longer than cara-

pace and rostral plate combined; corneal indices rang-

ing between 240 and 291 (Table 1); rostral plate (Fig-

ure 2) with length and width subequal or width

greater, apex rounded or obtusely angled, lacking

slender anterior projection; carapace with median

carina; opposable margin of propodus of claw with

smaller spines and denticles between largest spines;

dactylus of claw with 8 teeth, outer margin of dactylus

lacking prominent angular projection in adult males:

fifth thoracic somite (Figure 3) acutely angled or

spined laterally; posterior 3 thoracic somites with

submedian and intermediate carinae, intermediates

with posterior spines; ventral keel of eighth thoracic
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somite sharp; all six abdominal somites with sub-
median carinae, abdominal carinae spined as follows:
submedian 5-6, intermediate 1-6, lateral 1-6, margi-
nal 1-5; denticles 5-7, 10-11, 1, inner submedians
largest, rounded, remainder spiniform; marginal
carina less than twice as long as carina of lateral tooth;
postanal carina short, not extending halfway between
anus and posterior margin; distal segment of uropodal
exopod black with white midrib.

COLOR.—Second and third segments of antennular
peduncle with proximal dorsal black spot and distal
black ring, proximal spot fainter on third segment;
dark transverse bar present dorsally between ophthal-
mic and antennular somites; medan portion of rostral
plate outlined in dark pigment; carapace with antero-
lateral margins, posterior median margin, grooves, and
carinae outlined with dark pigment; merus of claw
with inner subdistal black spot and with proximal and
distal dark spot on dorsal depression; posterior 3 tho-
racic and all 6 abdominal somites with dark posterior
line; submedian and intermediate carinae of carapace
darker than adjacent surface; second abdominal
somite with transverse dark bar middorsally; first and
third to fifth abdominal somites each with traces of
broken transverse bar; telson with pair of proximal,
submedian dark circles, margin darker than center;
pits, arranged in concentric rows on dorsum of telson,
dark; distal segment of uropodal exopod black with
white midrib; distal half of uropodal endopod with
diffuse dark pigment. The overall color pattern is
shown on Figure 1.

SIZE.—Males, TL 71-135 mm; females, TL 72-117
mm. Males of TL 106-123 mm and females of TL
43-115 mm have been recorded in the literature.

Other measurements of a male, TL 107 mm: cara-
pace length 22.1; cornea width 8.5; antennular pe-
duncle length 26.5; rostral plate length 2.7, width
3.3; raptorial propodus length 27.9; fifth abdominal
somite width 20.0; telson length 17.8, width 16.8.

DISCUSSION.—Harpiosquilla annandalei can be
distinguished readily from all other species in the genus
by a variety of characters, including the length of the
antennular peduncle (longer than the carapace and
rostral plate combined), the sharp ventral keel on the
eighth thoracic somite, the armed submedian carinae
of the fifth abdominal somite, and the color pattern
of the telson and uropod (Figure 1). None of these
features is found in any other species of Harpiosquilla
now known.

FIGURE 1.—Harpiosquilla annandalei (Kemp). Male, TL
135 mm, Gulf of Oman: dorsal view.
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Harpiosquilla stephensoni, new species, and H. ja-
ponica, new species, also have a short rostral plate but
in neither of those species are the intermediate carinae
of the thorax or the submedian carinae of the fifth
abdominal somite armed posteriorly. Harpiosquilla ste-
phensoni, new species, and H. raphidea also have an
acute or even spiniform lateral process on the fifth
thoracic somite; H. raphidea is the only other species
of the genus in which the intermediate carinae of the
last three thoracic somites are armed posteriorly and
in which all intermediate carinae of the abdomen also
are spined.

FIGURE 2.—Harpiosquilla annandaUi (Kemp). Male, TL
135 mm, Gulf of Oman: anterior portion of carapace.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Corneal indices of H. annandalei are summarized
in Table 1. The eyes of the specimens reported herein
are similar to those of H. harpax of comparable size,
but the overall range of corneal indices, 240-291, in
contrast to that observed in H. harpax, 251-358, sug-
gests that the eyes of H. annandalei are larger than
those of H. harpax.

Chopra (1934, 1939) has pointed out that the an-
terior lobes of the lateral processes of the sixth and
seventh thoracic somites are variable in shape and in
some specimens may be subdivided secondarily. Simi-
lar variation in the shape of the anterior lobes of these
somites is evident in the specimens reported herein.
The lateral processes in H. annandalei (Figure 3) are
more strongly bilobed than in any other species of the
genus.

Harpiosquilla annandalei also has a higher and
sharper median carina on the telson than any other
species of Harpiosquilla; Lee and Wu (1966) com-
mented on the shape of the carina in their specimens
from Taiwan, and they noted that the carina, in lateral
view, is convex anteriorly, concave posteriorly. The
relative thinness of the median carina does not seem to
be affected by age, and the median carina is not par-
ticularly inflated in either large males or large females.

One specimen, from ANTON BRUUN Sta. 49, a female

TL 72 mm, had nine teeth on the dactylus of one
claw, the normal complement of eight teeth on the
other dactylus.

In all specimens examined the intermediate carinae
of the last three thoracic somites and of all six ab-
dominal somites were armed posteriorly.

SEXUAL DIMORPHISM.—This species does not exhibit

secondary sexual dimorphism to the extent found in
other species such as H. harpax and H. raphidea. The
two males reported herein from ANTON BRUUN Sta.

263A are the largest recorded for the species and they
show no marked sexual dimorphism. The outer edge
of the dactylus of the claw in the largest male, TL 135
mm, is faintly sinuous but not markedly different in
shape from the claw of the females. The teeth on the
raptorial claw of these two males are slightly more
inflated basally than in smaller males or in any females,
but the difference in shape is relatively minor.

BIOLOGY.—Virtually nothing is known about the
biology of this species. In general, it occurs in deeper
water, 15-206 meters, than either H. harpax or H.
raphidea. Specimens collected from the ANTON BRUUN

were taken on mud or grey mud and sand. Serene


