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ARSTRACT

;.. Since Bovallius published his monograph on the Oxycephalidae, this family has not been studied
An detail. Fage reviewed the family and added substantially to our knowledge of the synonymy, distribution
‘and biology of the species, but only briefly dealt with the taxonomy. The present collection, made in the
‘Arabian Sea, includes all except two species, considered valid by Fage. Hence this opportunity is availed
of to giving full illustrated descriptions of all the species which number fifteen.

THOUGH oxycephalids are very common in the offshore plankton of tropical and subtropical waters
they have not been studied in detail since Bovallius (1890) published his monograph. Apart from
Stebbing (1888) and Bovallius no other worker seems to have studied them in detail, This is to
be Fegretted since most of the species are highly variable and specific identification is difficult, except
for the specialist. However, the recent work of Fage (1960) has added considerably to our know-
ledge of the biology and distribution of the members of this family.

“Though a large number of genera have been referred to this family Fage (1960) recognised only
ten as valid. Of these, all, except Meralycaea Stephensen (1925), are represented in the present
collection, Metalycaea has not been recorded from anywhere since its discovery and hence the
present collection can be considered as quite representative of the family. Surprisingly all, except
two species of Rhabdosoma Adams and White, recognised as valid by Fage, are present in this collec-
tion. I have, therefore, taken this opportunity to make a detailed study of all the species.

The collection was confined to a restricted part of the Indian Ocean (Figs. 17 and 18) and some
of the species are represented by only a small number of individuals. There is hence very little scope
for a discussion of the intraspecific variation or distribution of the species. In the- present paper
the taxonomic part alone is hence attended to. It is earnestly hogcd that this would be of some
help, especially to non-specialists who may also have to deal with tropical plankton in general.
With: this end in view detailed illustrations, together with an enumeration of the salient characters
of each species, are included.

Family OXYCEPHALIDAE Spence Bate

Spence Bate, 1861; Claus, 1887; Stebbing, 1888; Bovallius, 1890; Stephensen, 1925; Spand),
1927; Fage, 1960.

Members of this family, except Meralycaea and Simorhynchojus, are rather elongated, with the
cephalon produced into a prominent rostrum. The first antenna is articulated on the ventral side
of the rostrum and in the male the basal flagellar segment is swollen and curved, with a close mat-
ting of long aesthetasks, the rest of the flagellum consists of three or rarely four small segments,
subterminal in position. The second antenna in the male is very much elongated and kept folded
Jike 4 carpenter’s rule underneath the cephalon. The mandibular palp is long and three-segmented,



Prate I

(A) Simerhynchotus antennarius, male; (B} Oxycephalus clausi, cephalon; (C) Oxycephalus clausi , abdomen :
{D) Oxycephalus lavivostris; (E) Tullbergelia cuspidara; (F) Leptocotis tenuirostris, male; (G) Leptocotis tenutrostris;
female; (H) Colamorhynchus pellucidus; (1) Cranocephalus scleroticus; (J) Glossocephalus milne-edwardsi, small form ;
(K) Streetsio porcella; (L) Strecisia challengeri; (M) Streetsia steensirupi; (N) Streetsia mindanqonis,
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Se:cénd segment of peracopods five to seven is elytra-like. Seventh peracopod, though reduced in
size;, has the full complement of segments, except in Tullbergella and Rhabdosoma,

.  Based on the absence of maxilae Simorhynchotus was transferred from Lycaeidae to Oxycepha-
lid?. It is doubtful whether this character alone is of such crucial importance. Simorhynchotus
50 closely resembles members of the family Lycaeidae and markedly differs from members of the
family Oxycephalidae that it would be more appropriate to place it in Lycacidae. As the consensus
of éxpert opinion is otherwise I do not propose any change in the existing arrangement.

i After Bovallius (1890) only Spand! (1927) provided a key for the identification of the oxyoepha-
" lid genera. Both keys are out of date since some of the genera included in their key ceased to be
vaild I, therefore, give a key for the identification of the gencra treated here.’ b 1 | | I

1, TInner ramus of second and third uropods coalesced with the peduncle,......,.,.....2

1. Imner ramus of third uropod coalesced with the peduncle.............. Geeeees veee d
1. Inner ramus of all the uropods free..... oo iiiiiriiiiiiairinnas N .
2. Rostrum hardly present, peracopods one and two not cheliform,....... Simorhynchotus
2. Rostrum prominent, peracopods one and two cheliform.............. bererrae serasdd
3. Cephalon preduced into a very long rostrum, seventh peracopod reduced to a flat small

Y04 111 11 veeres Rhabdosoma
3. Cephalon produced into a short rostrum, seventh peracopod seven-segmented . . Oxycephalus
4, Seventh peracopod five-segmented. . ... ...cooviriiiiiiiiiiiiiiiii i Tullbergella
4, Seventh peracopod seven-segmented. .. ..ottt i i e e 5
5. Cephalon with lateral wings..............cooovveen, R R Calamorhynchus
5. Cephalon without lateral Wings,.........coooviiiiiiiiiiieiiiiinniineen, .. Leptocotis
6. Rostrum short and blunt, peracopods five and six long and paddle-like. . . .Glossocephalus
6. Rostrum long and pointed, peracopods five and six not paddle-like................ .7
7. Hind part of cephalon constricted, coxal plates fused with the peracon segments......,.

...................... s ervareareerseisrrtisssaraessnsirsesesssss Cranocephalus
7. Hind part of cephalon not cf:‘nstricted, coxal plates not fused with the peracon segmg::ét.‘s:ﬂ.’

Simorhynchotus, Tullbergella, Leptocotis, Calamorhynchus, Glossocephalus and Cranocephalus
are monotypic, Rhabdosoma includes four species, two of which are represented here. Oxycephalus
includes three species and Streetsia four, all are contained in the present collection,

Genus Simorhynchotus Stebbing
Simorhynchotus antennarius Claus
(Plate I—A; Figs. 1-2)
Simorhynchotus antennarius Stebbing, 1888, p. 1772, pl. 200; Bovallivs, 1890, p. 49; Stephen.

sen, 1925, p. 185, f. 72; Spandl, 1927, p. 211, £, 32; Barnard, 1930, p. 433; 1931, p. 120;
1937, p. 191; Pirlot, 1938, p. 366; Fage, 1960, p. 1], figs. 1-3,
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Simorkynchotus lilljeborgi Bovallius, 1890, p. 52, pl. 1, figs, 1-7, t. figs.; Spandl, 1927, p. 212,
f. 33,

Simorhynchotus stebbingi Bovallius, 1890, p. 50.

Materigl—St. 742, 1 female; St. 749, 2 males; St. 759, 1 male; St. 1044, 2 females; St. 1157,
1 male; St. 1233, 1 female; St. 1256, 1 female; St. 1300, 1 female; St. 1329, 1 female; St. 1337,
2 females; St. 1344, 4 males; St. 1344, 1 male; St, 1344, 2 males; St. 1344, 3 males; St. 1344,
1 male; 8t. 1351, 1 male; St. 1370, 1 male; St. 1377, 2 males; St. 1385, 1 male,"1 female; St. 1385,
1 female; St 1393, 1 male; 8t 1395, 1 male; St. 1397, 3 males: St. 1411, 6 females, 6 males;
St. 1688, 2 females; St. 1703, 1 female; St 1721, 1 male; St. 1723, 1 female; St. 1732, 1 female;
St, 1737, 2 males; St. 1738, 1 male; St. 1739, 1 male; St 1739, 2 females: St. 1740, 3 females;
St. 1749, 1 male; St. 1750, 1 female; St. 1761, 3 fernales; St. 1773, 2 females; St. 1774, 1 female;
St. 1779, 1 male; St. 1805, 3 males; St, 1809, 3 males, | female; St. 1811, 1female; St. 1813,
3 females, 1 male,

Specific characters—Body is short and sutcylindrical, A distinct rostral prolongation is
absent. Basal flagellar segment of the first antenna of the male is produced at its distal corners,
upper projection is acute, First antenna of female is slender and five-segmented. Second antenna
of male as usual in the family.

8.2 .

=T AL, G, 1= M

¥ia, 1. Simorhynchotus antennarius Claus. Male: (A) Antenna I; (B) peracopod 1; (C) peracopod 2
{D) peracopod 4; (E) peracopod 5; (F) peracopod 6; () peracopod 7; (H) wropods and telson; (I-K) uropods
1-3.

Peracopods one and two are almost similar in both sexes, second peracopod is longer and stouter
than the first, fifth segment of first peracopod is only slightly expanded but that of the second peraeo-
pod is well produced, with its distal border transverse, thus producing a subchela, Peraeopods thyee
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and four are slender and subsimilar, with the inner border of segments four to six spiny. Second
segment of fifth peracopod is expanded and oblong, with scattered spine-setac along the upper
botder, inner border of segments four to six is spiny. Second segment of sixth peraeopod is more -
flaiténed (han that of the fifth and the inner border of segments five and six is spiny. Second seg-
mept of seventh peracopod is very large and leaf-like, sixth segment is distally produced into a conical
process against which the seventh segment closes.

;ln the female peracopods three to seven are of the same pattern as in the male, but are com-
pasatively very stout and the fifth peracopod, unlike as in the male, is.not spiny.

. In the male the telson is slightly longer than the last abdominal segment and is elongdte
trigngular in shape. Peduncle of the first uropod is as long as the outer ramus and its outer
boxder is serrated ; inner ramus is longer and stouter than the outer and the borders of both rami are
serrated. Peduncle of the second .uroped is short and fused with the broad inner ramus, outer
ramus is narrow and its outer border is smooth, Peduncle of the third uropod is short, about half
the length of the inner ramus, the latter is narrowed at its middle and further on characteristically
curved outwards, outer ramus is similar to that of the second uropod but slightly broader.

. In the female the uropods are generally like those of the male but the outer border of the
peduncle of the first uropod is not serrated. The rami of the uropods are more conspicuously
narrowed towards the tip and their borders are not closely serrated as in the male, Telson is much
different from that of the male, roufhly triangular with rounded apex. In the male the telson
suddenly narrows in the middle and tapers to form an acute apex. :

Length 6-7mm.

" Remarks.—As Stephensen (1925) has shown this species shows very pronounced sexval dimor-
phism in the peraeopods, uropods and telson. The description given by Stebbing applies very
well to the males in the present collection except with regard to the size of the fifth segment of the
first perpeopod and the shape of the inner ramus of the third uropod. Barnard (1930) pointed out
that the inner ramus of the third uropod shows all degrees of variation between the figures of
Stebbing (1888) and of Spandl (1927).

 Distribution—This widely distribbted specics has been previously recorded from the Mediter-
: mgt@, Indian -Ocean, Atlantic Ocean and the Pacific Ocean. In the present locality it is the most
widely distributed species.

Genus Oxycephalus Milne Edwards

%ﬁovallius, 1890; Stephensen, 1925; Spandl, 1927; Fage, 1960.

vi | )
E;Fﬁiﬁé (1960) recognised only three species in this genus. They can be distinguished by the
folldp\?ing key. _

‘1. Lateral borders of the first three abdominal segments with a sharp spine.......... clausi
"1, Lateral borders of the first three abdominal segments without a spine........., creean2

2 Lateral borders of first three abdominal segments with the distal half sinuous, cutting edge
: of chela of peraeopods one and two feebly toothed.................covvunl... Piscator

2 Lateral borders of first three abdominal segments evenly rounded, cutting edge of chela
of peracopods one and two with conspicuous comb of spines..............,.latirostris

ke
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FiG, 2, Simorhynchotus antennarius Clavs, Female: (A) Antenna 1; (B) uropods and telson, {C) peraeoped 4 :
(D) peracopod 5; (B) peracopod 6; (F) peracopod 7.

Oxycephalus clausi Bovallius
(Plate I, B & C; Fig. 3)

Oxycephalus clausi Bovallius, 1890, p. 60, pl. 1, figs. 19-24, pl. 2, fig. 1, t.-figs.; Stephensen, 1925,
p. 188; Spandl, 1927, p. 180 lBarnard 1930, p. 433; 1932 p. 130; 1937, p. 192;
Pirlot, 1938 p. 192; Shoemaker 1945, p. 251; Fage, 1960, p. 20, figs. 11-14.

Material.—St. 976, 1 female; St. 1164, 1 female; St, 1245, 1 female; St. 1278, 6 females,
1 male; St 1278, 4 males, 9 females; St. 1278, 1 male, 9 females; St, 1278, 10 females, 6 males;
St. 1292, 1 female; St. 1300, 1 male; St. 1351, 1 male; St. 1385, 3 males; St. 1385, 1 female;
St. 1397, 1 male;  St. 1415, L male;  St. 1417, 1 female; 5t 1719, 1 female; St. 1737, 1 male;
St. 1737, 1 male; St. 1738, L male; St 1739, | female; St. 1748, 1 female; St 1749, 1 female;
St. 1749, 1 male; St. 1749, 1 female; St. 1750, 2 males; St. 1750, 1 male, 1 female; St. 1750,
2 males; St. 1763, 1 male; St. 1788, 1 female; St, 1802, 1 female; St, 1807, 1 male.

Specific characters—Cephalon is rather deep with the rostrum nearly half the length of the
cephalon. In full grown individuals the peracon segments are fairly deep. Pleura of the first three
abdominal segments have a median lateral and a postero-lateral conical spine with the intervening
border deeply concave. Telson is nearly as long as the last abdommal segment and the distal two-
thirds of its lateral borders is serrated.

Peraeopod one is fairdy stout, its fifth segment has a prominent outer distal tooth-like projection,
inner distal part is produced into a conical process with irregularly serrated border, clearly over-
reaching the tip of the sixth segment, inner border of the sixth segment is nearly straight and finely
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serrated, inner surface of both fifth and’sixth segments carries a large number of setae. Fifth seg-

iof the second peracopod has an outer distal tooth as in the first peracopod, its inner distal

58 is a stout thumb with the cutting edge armed with about ten blunt teeth, sixth segment is
sﬁghtfy shorter than the prolongation of the fifth segment and its cutting edge is finely crenulate.
Second segment of fifth peracopod is oblong and its upper border is serrated, segments four to six
carry iwell-spaced spines. Second segment of sixth peracopod is nearly rounded and the distal half
of ifs:inner border is serrate, inner border of segments four to seven is armed with a closely packed
row!df strong short teeth mixed with long spines. Second segment of seventh peracopod conspi-
cuobsly narrows distalwards, the succeeding segments are unarmexi.

A__0Sem g somm

Fidu'3, Oxpcephalus clausi Bovallius, (A) Peracopod 15 (B) peracopod 2; (C) perasopod 4; (D) peracopod 53
P (B) perasopod 6; (F) peracopod 7; (G) uropods and telson.

tl’_bduncle of the first uropod overreaches the base of the third uropod, its borders are serrated,
rami 4re subsimilar and the inner ramus is slightly longer than the outer, both borders of the rami
are serrated. Peduncle of the second and third uropods is fused with the inner ramus and the place
of fusion is indicated by a strong tooth on the inner border, outer ramus of both uropods is
cotisiderably smaller than the inner and their outer border is not serrated. -

Length 21-4 mm,

ﬁemarks.—O. clausi can be easily distinguished by the apically acute rostrum, the presence of
2 sharp spine-like process at the middle of the lateral borders of the first three abdominal pleura and
the piesence of a toogh-like process at the outer distal part of the fifth segment of the first and
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second peraeopods. Stebbing has shown the apex of the telson as drawn out and pointed but in
the present specimens it is less produced and in this respect resembles the specimens of Bovallius,
Both Stebbing and Bovallius have shown the lower border of the second segment of the sixth peraco-
pod as serrated. In the present specimens they may be serrated or not irrespective of the size of the
specimens. As observed by Fage the present collection includes dimorphic forms.

The peracopods of Q. longipes Spand!l (1927, p. 181) are peculiar in that they are somewhat
different from those of all the other species, particularly in the extreme elongation of the end segment
of the s’evcnth peracopod. But the denticulation of the second peracopod is very much like that
of 0. clausi. :

Distribution~This is a very widely distributed species which has been previously recorded from
the North and Soutl} Atlantic, Mediterianean, Tropical and South Pacific and the Indian Ocean.
In the present locality this is the most abundant member of the genus.

Oxycephalus piscator Milne Edwards
(Fig, 4)

Oxycephalus piscator Milne Edwards, 1840, p. 100; Bovallius, 1890, p. 56, pi. 1, figs. 8-16, t.-figs:
Spandl, 1927, p. 180, fig. 13; Barnard, 1930, p. 433; Shoemaker, 1945, p. 246, figs. 42-43;
Fage, 1960, p. 14, figs, 5-10.

Material ~=St. 1278, | male, 1 female; St. 1278, 4 males; St. 1278, 1 male; St. 1278, 1 male;
St. 1312, 1 female; St 1356, 1 male; St. 1356, 1 female; St. 1375, 2 males; St. 1389, 1 female;
St. 1722, 1 female; St. 1735, 1 male; St 1750, 1 female; St. 1763, 1 female.

Specific characters—The cephalon is only moderately deep and the rostrum proper is com-
paratively short, in adult specimens the basal part of the cephalon is constricted to form a neck
followed by a dorsal hump. The pleura of the first three abdominal segments are postero-lateraily
produced but there is no lateral spine, posterior half of the lateral border is concave. Telson is
roughly triangular but the proximal one-third of its lateral borders is plain and nearly parallel.

Fifth segment of the first peracopod is produced at its inner distal part but this process does not
quite reach the distal border of the sixth segment, its outer distal angle is rounded. Peraeopod iwo
is comparatively weak, its second segment is as long as the rest of the limb, fifth segment has parallel
sides and its inner distal border is feebly crenate, outer distal part of the segment is not produced.
Inner border of fourth and fifth segments of the fourth peraeopod carries well-spaced spine-setae,
that of the sixth segment is spiny. Outer border of second segment of the fifth peracopod is dentate,
that of the sixth segment is feebly spiny. Distal half of outer border of the second segment of the
sixth peracopod is dentate, that of segments four to six is armed with closely packed spines. Second
segment of seventh peracopod narrows towards the tip, the rest of the limb is subequal 1o the second
segment in length.

Peduncle of the first uropod overreachés the base of the third uropod, distal half of both borders
is serrate, inner ramus is more than half the length of the peduncle. Inner ramus of second uropod
is less than half the length of the peduncle, Inner ramus of the third uropod is as long as the
peduncle and slightly overreaches the telson.

Length 156 mm,

Remarks—0. piscator closely resembles O. clausi but judging from the present collection it
can be distinguished by the following characters. The outer distal part of the fifth segment of the
first and second peraeopods does not form a tooth-like process; Spandl (1927, p. 180, fig, 13 g, b),
has shown a tooth and this probably shows that he based his illustrations on a specimen of Q. clausi,
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Neither Shoemaker (1945) nor Fage (1960) has shown this tooth. The cutling edge of the pro-
longation of the fifth segment of the second peraeopod is only feebly crenulate whereas in O, clausi
this| edge is armed with a row of strong blunt teeth. In this character Spandl’s figures are in agree-
meft:with mine. The lateral border of the first three abdominal segments has no spine-like process ;
eachh segment has a prominent tooth in O. clausi. The telson is proximally parallel sided whereas
in Oi clausi the telson steadily narrows towards the tip.

Al tOmm L5 O2wwm £oH 0.5 mm

' Fio. 4, Oxycephalus piscator M, Edwards. (A) Cephalon of male; (B) abdominal segments -4} (C} peratos
pod t. (D) peraeopod 2; (E) peracopod 4; (F) peraeopod 5; (G) peraeopod 6; (H) peracopod 7; (I) uropods and

The description and figures given by Shoemaker clearly apply to the present specimens except
for the shape of the second segment of the seventh peracopod. In the single specimen Shcemaker
had, the second segment strongly narrows towards the tip so that the distal one-third of the segment
is no more wider than the third segment. In the present specimens the second segment is consi-
derably less narrowed, even less than in O. clausi. Shoemaker’s specimen was abnormal or as
remarked by him the seventh peraeopod is undergoing reduction in the suborder Hyperiidea and
hence cannot have much specific importance.

. 5 . . . -
iDistribution—North, Tropical and South Atlantic, Subtropicat and Tropical Pacific, New
’ Indian Ocean and the Mediterranean.

"
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Oxycephalus lativostris Claus
(Pl. I-D; Fig. 5)

Oxycephalus latirostris Claus, 1879, p. 71, pl. 24, fig. 1; Bovallius, 1890, p. 66, pl. 2, figs. 7-12,
t.-figs.; Pirlot, 1938, p. 367; Fage, 1960, p. 26,

Oxycephalus pectinatus Bovailius, 1890, p. 64, pl. 2, figs. 4-6, t.-figs.
Oxycephalus notabilis Spandi, 1927, p. 182, figs. 15-16.

Materigl —S8t. 1256, 1 male; St. 1278, 1 male; St, 1278, 2 males; St. 1278, 1 male, 1 female;
St. 1278, 3 males, | femate; St, 1762, 1 female; St. 1808, 1 female.

Specific characters—Body is slender, Rostral part of the cephalon is short and apically rather
blunt. The lateral borders of the first three abdominal segments are rounded, without lateral and
postero-lateral processes, Telson is triangular and steadily narrows towards the tip with the
proximal one-third of the border smooth.

Peracopods one and (wo are very characteristic. Second segment of the first peracopod is com.
paratively slender and long, fifth segment steadily broadens distalwards so that together with the
sixth segment it forms a stout club, the inner distal prolongation of the fifth segment is stout and as
long as the segment itself. The cutting edge of the fifth and sixth segments carries a closely packed

F10. 5. Oxycephalus lativostris Claus. (A) Antenna 1; (B) peracopod 1; (C) peracopod 2; (D) peracopod 4;
' (E) peracopod 5; (F) peracoped 6; (G) peracopod 7; (H) wropods and telson,
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faw of sharp spines and several long submarginal setae. Second peracopcd is similar to the first

butiis longer and stouter, its sixth segment is nearly parallel sided-and as long as the prolongation of

the fifth segment, the armature of the chela is similar to that of the first peracopod. Third and

fourth peracopeds are similar to those of Q. clausi and O. piscator. Second segment of the fifth

paracopod is somewhat clongated, with non-serrate border. The second segment of the sixth .
pargeopod is also rather elonga.ed, with irregularly serrated inner border; seventh peracopod is

'szﬁélllar to that of other species, but its second segment is less narrowed distally, :

! ! Peduncle of the first uropod slightly overreaches that of the second, distal twe-thirds of its inner
border is serrated, outer ramus is shorter than the inner and its outer border is not serrated,
Pedduncle of the second uropod is one and a half times the length of the inner ramus, cuter border
of the outer ramus is not serrated. Peduncle of the third uropod is almost as long as the inner
raius, outer ramus is broader than that of the second uropod. '

Length 13-9 mm,

_+ Remarks.—The long slender body and the shape and armature of the first two peracopods easily
distinguish O. latirostris from O. clousi and Q. piscator. In O, latirosiris (he inner border of the
peduncle of the first uropod, unlike as in the other two species, is unarmed.

Z' 'Di.s'rribution.—-Tropical and Subtropical Pacific, Indo-Malayan and Indian Oceans, Atlantic,
Mediterranean and the Red Sea.

Genus Tullbergella Bovallius

Tullbergella cuspidata Bovallius
(Pl. I—E; Fig. 6)

Tullbergella cuspidata Bovallius, 1887, p. 38; 1890, p, 69, pl. 2, fig. 13, t.-figs.; Spandl, 1
: p. 191, fig. 22; Fage, 1960, p. 30. » ’ s y Ll pandl, 1927,

Material —St. 1799, 2 females,

- Specific characrers—Body is somewhat tumid, quite unlike that of other oxycephalids, except.
_ Simorhynchotus. Cephalon is rather small and produced into a short rostrum, triangular in dorsal
view and narrow in lateral view. Telson is as long as the last abdominal segment but completely -
fused with it and apically drawn out and acute.

 First antenna, is fairly stout and five-segmented, with long setae, fifth segment is slender and
long. Mandible has no palp and the maxilliped is provided with foliaceous palps.

. ‘First two peraeopods are subsimilar but the second is much longer than the first, fifth segment
of bpth is flattened and triangular, with several stiff’ spine-setae, inner distal angle is drawn out into
a long slender spine, the inner border of the sixth segment is armed with a row of sharp spines, that
of the first peracopod is comparatively broader and more spiny. Second segment of second perago-
pod is as long as the rest of the limb, Third and fourth peracopods are subsimilar, inner border of
segiments five and six is armed with small spines arranged in series, seventh segment is long. * Second
segment of the fifth peracopod is flattened and oblong, its inner border carries a row of stiff sétulgs
and fine spines, fourth and fifth segments are .fairly broad with their inner border spiny, sixth seg-
ment is equal to the combined lengths of the two previous segments. Sixth peraeopod is- very
charpcteristic, its second segment carries only very few selae along the inner border, its distal outer
Eﬁ‘is drawn out into an outwardly curved progess and the distal border is obliquely truncate, fourth
. Iﬁﬁh segments are spiny, sixth segmept, compared to that of the fifth peraeopod, is short,
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Seventh peracopod is also very characterislic, its second segment is nearly iwice as long as broad,
with nearly straight inner border and convex outer border, this segment is followed by three small
segments, '

Peduncle of the first uropod is curved outwards and reaches the base of the third uropod, distal
part of its outer border is serrated, rami are subequal in length and width, and as long as the
peduncle, their borders are serrated, the teeth being irregularly long and short. The peduncle of the
second uropod is only half as long as that of the first, but the rami are nearly as long as those of the
first. The third uropod is subequal to the peduncle of the first uropod in length, inner ramus is
fused with the peduncle and the outer border of the outer ramus is not spiny.

ABLES 02wm:

G-t K 0.5 mm [ B

Fic, 6, Tullbergella cuspidata Bovallius, (A) Antenna 1; (B) mandible; (C) same, tip enlarged; (D} maxil-

liped; (E) 13 e 2: (G od 4; 0d'5; (1 : :
(!5 mﬁp&dmn. (F) peracopod 2; (G) peracop (H) peraeop (I) peracopod 6; (J) peraeopod 7;

Length 8-0 mm,

Remarks—Compared to Spandl’s figures the telson of the present specimens is apically drawn
out and acute and the inner ramus of the third uropod is narrower. Spand! has shown the latter
as very broad. It may be pointed out that Bovallius (1890) has also shown the telson apically rather
biunt. Compared to the figure given by Bovallius the apex of the rostrum in my specimens is also
more blunt. The illustrations of both these authors were those of a male while mine are of a female.
This may perhaps account for the differences.

Distribution.—This species has been previously recorded from Malay Archi fa o, Batavi
Gulf of Siam, Indian Ocean and Great Barrier Reef. ‘This is one of the {-are spgcdesg >
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Genus Leptocotis Streets

Leptocotis tennirostris (Claus)
| (PL. 1—F and G; Fig. 7)
Leptacotis tenuirostris Stephensen, 1925, p. 191, fig. 74; Spandl, 1927, p. 206, fig. 30; Barnard, .

© 1930, p. 435; 1931, p, 132; 1937, p. 194; Pirlot, 1938, p. 371; Shoemaker, 1945, p. 2533
Fage, 1960, p. 37, figs. 21-24, ' ' .

?prtocoris spinifera Sireets, 1877, p. 137; 1878, p. 283, pl. 2, fig. 4.

:Leprocoﬂs ambobus Stebbing, 1888, p. 1594, pl. 205.

_Elepmcatis lindstroemi Bovallius, 1890, p. 76, pl. 2, figs, 16-18, pl. 3, fig. 1, t.-figs,
Leptocotis similis Spandl, 1927, p. 204, fig. 29. | .

- Material —St. 1157, 1 male; St. 1245, 1 female; St. 1254, 1 male; St. 1256, 1 male; St. 1278,
I fémale; St. 1302, § male; St. 1329, 1 male; St. 1337, 6 males, 11 females; St. 1337, 1 male;
St.'1340, 4 males; St. 1344, 2 males; St. 1351, 1 female; St. 1373, 2 females, 1 male;  St. 1381,
1 male, 3 females; St. 1383, 2 females; St. 1385, 1 male; St. 1385, 2 males;  St. 1385, 1 male;
St. 1389, 1 male, 1 female; St, 1391, 2 females, ] male; St. 1393, 1 male, 1 female; St. 1411,
I female; St. 1413, 1 female; St. 1413, 1 male; St. 1415,22 males; St. 1415, 1 male; St. 1415,
2 males, ] female; St. 1415, 3 females; St. 1417, 1 male; St. 1750, 1 male; St. 1808, 1 female,

i'Fim. 1. Leptoc;oris tenuirostris (Claus). (A) Cephalon of maie ; [(B) antenna 1 ; (C) peracopod I; (D) peraso-
mq, {E) pergcopod 4; (F) peraeopod §; (G) peracoped 6; (H) peragopod 7; (I) uropods and telson; (3-1) wro-
R . . ‘ _
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Specific characters —Cephalon is comparatively long and produced into a long rostrum which
is slightly curved downwards near the tip; the ventral border of the cephalon and the rostrum
carries scattered fine hairs but no serrations, In the female the cephalon has an indistinct neck
constriction but in the male the neck constriction is made more conspicuous by a sudden elevation
of the dorsal side of the cephalon, The first two abdominal segments are postero-laterally rounded
but the third is drawn out into sharp spines reaching clearly beyond the middle of the fourth abdo-
minal segment, The fifth abdominal segment is fused with the sixth and this composite segment
is about two and a half times as long as the telson and subequal to the peduncle of the first two
uropods in length. }

Basal flagellar segment of the first antenna of the male is produced at its outer distal angle and
the succeeding four-segmented part originates from the middle of the distal border. Second antenna
of the male is only sparsely setose.

Fifth and sixth segments of the first peracopod are internally expanded and their inrer border is
cut into a large number of strong acute teeth, In the second peracopod the fifth and sixth segments
are similarly armed, but the fifth segment is broader than that of the first peracopod and the sixth
segment is narrower. Third and fourth peraeopods are slender and weakly armed, Segments
four to six of peracopods five and six are internally armed with spines, the spines on the fourth seg-
ment of the sixth peracopod are very strong and bent basalwards, those on the sixth segment are
arranged in series of small spines alternating with long ones. The coxal plate of the seventh
peraeopod is subequal to the second segment in size and is produced backwards. Though this
appendage is reduced in size all the segments are distinct,

The peduncle of the first uropod is lIonger than that of the second and both margins of the first
and the inner margin of the second are serrated. 1n the first uroped the endopod is very small and
the exopod is long and closely serrated on the inner side and sparsely serrated on the outer margin.
The endopod of the second uropod is slightly longer than the exopod and armed with widely spaced
teeth, each tooth having a frilled border, inner border of the exopod carries large curved spines armed
with a row of subsidiary spines. The peduncle of the third uropod is fused with the endopod, exo-
pod is small and less than half the length of the endopod. Teison strongly tapers to the apex.
Dorso-median part of the abdomen and the telson is keeled.

Length 10-1 mm.

Remarks.—The consensus of expert opinion is that genus Leptocotis is monotypic. The present
study has shown that L. ambobus Stebbing (1888) was created on the males of L. tenuirostris. The
present collection is very rich in specimens of both sexes and all the males show the  ambobus*
shapa1 of the cephalon, The two sexes show conspicuous differerice in the shape and size of the
cephalon.

As pointed out by Barnard (1930) the lower margins of the abdominal segments are not serrated
and the peduncle of the third uropod is coalesced with the inner ramus.

Distribution.—This is a very widely distributed species which has been previously recorded from
North and South Atlantic, Pacific, East Indies and Indian Ocean. In the present locality this is the
most abundant oxycephalid. The males always outnumber the females.

Genug Calamorhynchus Streets
Calamorkynchus pellucidus Streets
(Pl. I—-H; Fig. 8)
Calamorhynchus pellucidus Streets, 1878, p, 285, pl. 2, fig. 5; Bovallius, 1890, p 73, pl. 2, figs.

14-15, t-figs.; Spandl, 1927, p. 198, figs. 25-26; Barnard, 1930, p. 434; Pirlot, 1938
p. 371; Shoemaker, 1945, p. 251; Fage, 1960, p. 31, figs. 19-20, p ; ot, \
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Calamorhynchus rigidus Stebbing, 1888, p. 1600, pl. 206; Bovallius, 1890, p. 74; Stephensen,
T 1925, p. 189, fig. 73; Spandl, 1937, p. 203, fig. 27.

:Marerfaf.—St. 1730, 1 female; St. 1749, 1 male.

Specific characters—The cephalon is about a third of the total length of the animal and is divi
sible: into a short but distinct neck, an oblong cephalon proper occupicd by the eyes and a long
rostrbm expanded into broad wings with feebly serrated border. The cephalon has a prominent
dorso-median longitudinal keel. Fach peraeon segment has an indistinct transverse furrow. The
postero-ltateral angles of the first three abdominal plevra are produced and apically acute, Telson
is abouit two-thirds the length of the previous segment and is apically drawn out and acute,

F1G. 8, Calamorhyneuhs pelluciduy Streeis. (A) peracopod 1; (B) peraeoped 2; () peracopod 3; (D} peraco-
. pod 4; (E) peracopod 5; (F) peraeopod 6; (G) peracopod 7; (H) uropods and telson, '

' First peracopod has a highly swollen fifth segment armed with a row of teeth at the broadly
produced inner distal part, inner border of the sixth segment is also toothed. Fifth segment of the
secanid peracopod is swollen and its inner distal corner is produced, distal border is armed with a
row of small blunt tceth, inner border of the sixth segment has the same armature. Peraeopods
three and four are subsimilar, slender and weakly armed. Second segment of fifth peracopod has
a nearly straight and feebly serrated upper border and a convex lower border, the segment slightly
narrows towards the tip, the sixth segment has its inner border spiny. Second segment of the sixth
peracopod is shorter but broader than that of the fifth peracoped, segments four to six have their
inner. border strongly spiny. Second segment of the seventh peracopod is nearly as long as the rest
of the limb and conspicuously narrows towards its distal end so that the distal border is only slightly
braader than the third segment.

' Peduncle of the first uropod clearly overreaches that of the second and stops a little short of

the base of the third vropod, its inner margip is strongly serrate, inner ramus is larger than the outer,
T |
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with closely serrate border, outer ramus has sparsely serrate border, Inner margin of the peduncle

of the second uropod is very indistinctly serrate, rami are weakly serrate. Peduncle of the third

uroped is completely fused with the inner ramus and is as long as the latter, outer ramus is
_ comparatively small,

Length 101 mm,

Remarks-—Except in very minor characters the present specimens are exactly like those de-
scribed by Stebbing, The margin of the rostrum is serrated and each peraecon segment has a faint
transverse groove. I could not find the close spinulation of the third and fourth peracopods illus-
trated by Stebbing, instead, there are long spine-setae. In Stebbing’s figures the spines arming the
cutting edge of the chela of the second peracopod are pointed. They are actually blunt as illus-
trated by Fage (1960). In the fifth peracopod the dorsal border of the second segment is sparsely
serrated and not smooth as shown by Stebbing and the fourth and fifth segments possess only a few
spine-setae and are not closely spiny as shown by Stebbing, Similarly, the sixth peraeopod is much
more strongly armed than shown by Stebbing,

Distribution—North and South Atlantic, North Pacific, East Indies, Indian Ocean and the
Mediterraenan,

Genus Cranocephalus Bovallius
Cranocephalus scleroticus (Streets)
(L I-I; Fig.9)

Oxycephalus scleroticus Streets, 1878, p. 281, pl, 2, fig. 3.

Oxycephalus typhoides Clavs, 1879, p. 195; 1887, p. 72, pl. 24, figs. 11-14.
Cranocephalus goesi Bovallius, 1890, p. 95, pl. 4, figs. 7-9, t.-figs.
Stebbingella sclerotica Bovallivs, 1890, p. 98, pl, 4, figs. 13-16.

Stebbingella typhoides Bovallius, 1850, p, 100, pl. 4, figs. 10-12, t.-figs.; Stephensen, 1925,
p. 199, fig, 76; Spandl, 1927, p. 193, fig. 23.

Stebbingella theeli Bovallius, 1890, p. 10;, pl. 5, figs. 1-4, t.-figs,
Cranacephalus scleroticus Shoemaker, 1945, p, 251, fig. 44; Fage, 1960, p. 72, figs. 44-53.

Material —5t, 1393, 1 female; St. 1723, 1 male.

Specific characters—The proximal dorsal side of the cephalon is abruptly raised so that a deep
neck constriction is evident. Each peraeon segment has a transverse furrow slightly behind its
anterior border. Coxal plates, except the first, are fused with the peracon segments, but a deep
posterior incision demarcates them, the fifth coxal plate bas a congpicuous median spine directed
backwards, Inferior border of the first three abdominal segments is nearly straight. The telson
is linguiform and only very slightly narrows towards the broadly rounded apex.

Lower distal corper of the basal segment of the flagellum of the first antenna of the male is
blunily produccd. Peraeopods one and two are subequal in size and shape but the second segment
of the second peraeopod is longer than that of the first and the anterior border of the fifth segment
of the first peracopod is more prominently serrated. Peracopods three and four are long and slender
and subsimilar, sccond segment is as long as the fourth and fifth segments combined, Peracopods
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five to seven have broad flattened second segment which is somewhat irregular in shape, that of the
sixth peracopod is the longest, the anterior border of the second segment of peraeopods five and
six is. feebly serrated, segments three to six of the fifth peracopod carry scaitered setac while those
of the sixth are serrated as in other oxycephalids. Seventh peracoped, though comparatively small, -
has ‘all the segments.

AF-d 3.

] i {-Eu Damm

F1G. 9. Cranocephalus scleroticus Bovallivs. (A) Antenna 1; (B) same, tip enlargsd; (C) peracopod 1;
(D) jperacopod 2; (B) peracopod 4; (F) peracopod 5; (G) peracopod 6; (H) peracopod 7; (I} uropods and tel-
son; {(J) same, enlarged,

Peduncle of the first uropod is stout and reaches beyond the base of the telson, distal two-thirds
of its inner border and distal half of its outer border are serrated, rami are strongly serrated on both
borders, inner ramus is longer than the outer and slightly overreaches the telson. Borders of the
innér ramus and inner border of the outer ramus of the second uropod are prominently serrated
outer border of the outer ramus is smooth. Peduncle of the third uropod is as long as the illllel"
ramus, distal half of its inner border is serrated, outer border of the outer ramus is sparsely toothed,

Length 11+3 1am,

_ Remarks—Fage (1960) described the growth changes and sex difference this species exhibi
Whien compared with the illustrations published by Shoemaker (1945) the inner d?stal p:;lc;t?g::
tion of the fifth segment of peraeopods one and two in the present specimens is more prominent,
The specimen described above is an young male very well agreeing with the figures given by Fage
(1969, p. 73, fig. 458 and p. 77, fig. 51).

i

istribution—North Pacific, Mediterrancan, Tropical Atlantic, Indian Qcean, North Alanti
&!_1? {South Atlantic, : Aflantic



186 ' N. RRISHNA PILLAJ
Genus Glossocephalus Bovallivs

Glossocephalus milne-edwardsi Bovallins
(P1.1-J; Fig. 10)
Glossocephalus milne-edwardsi Bovallius, 1887, p. 35; 1890, p. 1C6, pl. 5, fig. 5, t.-figs; Chevrevx

and Fage, 1925, p. 432, fig, 421; Spandl, 1927, p. 196, fig, 24, Pirlot, 1938, p. 371; Shoe-
maker, 1945, p. 253, fig. 45; Fage, 1960, p. ¥3, fig. 56.

Glossocephalus spiniger Bovallius, 1887, p. 35; 18¢0, p. 108, ¢l. 5, figs. 6-9; t.-figs.
Efsia indica Giles, 1888, p. 250, pl. 6, figs, 2-4.
Glossocephalus adriaticus Steuer, 1911, p, 682, pl. 3.

Material —St. 1688, 1 female, 1 male; 8t, 1710, 1 male; St, 1711, 1 female; St. 1737, I male;
St. 1766, 1 female. . ..

BC H DSmm [-5-L1 %

Fia, 10.  Glossocephalus milne-edwardst Bovallius, (A) Antenna 1; (B) peraeopdd 1; (C)) peracopod 2;
(D) peracopod 3; (E) peraegyod 4; (F) peracopod 5; (G) peracoped 6; (H) peracopod 7; (1) uvropods and
telson, '
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. 8pecific characters—The cephalon is comparatively small and hardly forms a rostrum, its
anterjor end is blunt. First two peracon segments are short but the others are iong so that unlike
as in: other oxycephalids the peracopods are well spaced. Abdominal segments are fairly deep and
have:either lateral nor postero-lateral spine-like prolongations,

frst antenna has a four-segmented flagellum, first flagellar segment is broad and fringed with
olfactdry setae. Second antenna is folded as usual and armed with well-spaced setules. Peraco-
pods ane and iwo are similar in structure but the second is slightly longer, the process of the fifth
segment is spooned and armed with three to four strong spines. Peraeopods three and four are sub-
sigi'gr, third is slightly longer than the fourth, segments are armed along the borders with stiff
setules, seventh segment is very small. Fifth peracopod is flattened and oar-like, both borders of
the segments are serrated and each serration is secondarily armed with microscopic spinules, sixth
segment is only slightly shorter than the fifth, seventh segment is very small. Sixth peracopod is
almost similar to the fifth, but its sixth segment is more slender than that of the fifth peracopod and
much Jonger than the fifth segment. The seventh peracopod remotely resembles that of other
oxycephalids and is formed of a large flat segment followed by four slender segments,

The peduncle of vropods one and two has strongly serrate border, outer ramus is longer than
the inner, inner ramus of first uropod is narrow and that of the third is broad. Telson is slightly
longer than broad and distally rounded, distal half of its lateral borders is serrated.

Length 12-7mm.

‘Remarks.—Shoemaker (1945) illustrated this species but did not attempt a description, The
present specimens differ as follows: The first flagellar segment of the first antenna of the male
s ditially produced. Shoemaker has neither described nor figured the armature of the distal segments
of 'lEgs five and six. He pointed out the difference in the shape of the cephalen and attributed this
to the difference in the size of the specimens., In the present specimens, which include very small
ones, ‘the cephalon has evenly curved dorsal side which is not abruptly raised as shown by Shoe-
maker. The cephalon is apically blunt and not sharply angular as illustrated by Shoemaker,

The small specimens, of both sexes, in the present collection appear to be dimorphic forms.
They are seemingly mature, but only a third of the length of the normal ones. In general shape
these fully agree with the figure of G. spinifer given by Bovallius (1890, pl. 5, fig. 6).

: Distribution—North and South Atlantic, South Pacific, Indian Ocean, Meditetrancan and
Red Bea. '

: Genus Streetsia Stebbing
:$tebbing, 1888; Bovallivs, 1890; Stephensen, 1925; Spandl, 1927; Fage, 1960,
A large number of species have been referred to this genus but Fage rccognised only four of

them as valid. Al the four are representcd in the present collection by small numbers. The follow-
ing key serves to distinguish them. :

1, Body SI0UL. ... .0 irrretiare it n st tasanrannrssssosssssnresnanassunnoss porcella

-1, Body slender........ R 2
2. Cephalon with a distinct neck constriction, abdominal segments one {o threce with a pair

Of SenSe-OrZansS.......oeevvss faeeres Cirererees et etsarer et wmindanaonis

2. Cephalon without a neck constriction, abdominal segments without sense organs......3

i3. Postero-lateral angles of third abdominal segment blunt.................... challengeri

{3 Postero-lateral angles of third atdeminal segment pointed..ire. ovv oo, . Steenstrupi
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Streersia porcella (Claus)
(Pl. I—K; Fig 11)

Oxycephalus porcellus Claus, 1887, p. 71, pl. 24, figs. 7-9; Bovallius, 1887, p. 36; Stcbbing,
1888, p. 1587, pl. 203,

reetsia porcellus Bovallivs, 1890, p. 83, pl. 4, figs. 4-6,

Streetsia porcella Stephensen, 1925, p. 192; Barnard, 1930, p. 435; 1932, p, 295; 1937, p. 192;
Pirlot, 1938, p. 370; Shocmaker, 1945, p. 255; Fage, 1960, p. 63.

Streetsia fntermedia Spandl, 1927, p. 188, figs. 20-21.
Material—St. 941, 1 female; St. 976,1 female; St. 1029, 1 female; St. 1245, 1 female;

St, 1278, 1 female; St. 1278, 1 female; St. 1292, 2 males, 1 female; St. 1389, 1 male: St. 1415,
1 female; St. 1417, I male; St. 1720, 1 male, 1 female; St, 1789, 1 female,

Fia. 1. Sireetsin porcella (Claus), (A) peracopod 1; (B) peraeoped 2; (C) peracopod 43 (D) peraeapod 53
(E} peratopod 6; (F) peracopod 7; (G) uropods and telson.

Specific characters—The body is comparatively stout and strongly built, quite unlike that of
other species. The cephalon is comparatively short and produced into a short downwardly curved
rostrum_which is nearly half the length of the cephalon proper. First three abdominal segments
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are ﬁafher deep with their postero-lateral prolongations acute. Telson is about one and a half times
- the :hcfnglh of the last abdominal segment and is apically drawn out and acute.

~ {Peracopods one and two are rather robust, fifth segment of first peracopod is produced into a
“more or less rounded lobe armed with about ten unequal teeth, inner border is finely serrate, inner
surfade of the segment carries a large number of stiff spine-setae, inner margin of sixth segment is
al‘sorxmc d with sharp teeth and its inner surface carries stiff spin¢-setae. Inner distal angle of fifth
segmant of second perceopod is drawn out into a long spine, distal border is irregularly serrate, the
serrations successively but very gradually increase in size, sixth segment is armed as in the first
eopod. Peracopods three and four are slender and weakly armed. Second segment of the
| peracopod has a serrate straight upper border, sixth segment is weakly spiny. Distal hailf of
the upper border of the second segment of the sixth peracopod is serrated, segments four to six have
thei¢ inner border strongly spiny, inner distal part of the fourth segment is produced into a large
tounded lobe overlapping the base of the fifth sggment. Second segment of tie seventh peracopod
is as:long as the rest of the limb.

‘Peduncle of the first uropod reaches beyond the base of the peduncle of the third, its rami are
comparatively narrow and the inner ramus, which is broader, has its borders more closely serrate
inner border of the tlI;n:u;lunt:«le is pectinate. Peduncle of the second uropod slightly overreaches thé
base of that of the third uropod, rami are longer than the peduncle and rather broad and flattened
with serrate borders, inner border of the peduncle is pectinate. Third uropod has a short pedunclé
with the distal half of its inner border pectinate, rami are longer than the peduncle and reach the
tip of the rami of the first uropod, inner ramus is very much flatiened.

| Remarks.—The neck constriction shown by Stebbing is absent. The dorsal margin of the
second segment of the fifth peracopod and the distal half of that of the sixth peracopod is serrated
but this has not been shown by Stebbing. Likewise the third segment of the sixth peracopod is
grodu'ced into a large spiny lobe overlapping the fourth segment which also has not been shown by
tebliing. Second segment of the seventh peracopod is slightly more elongated than in Stebbing’s
ﬁgdre of this appendage.

 Distribution~North and South Atlantic, Mediterranean, Sea of Japan, New Zealand and the
Arabian Sea.

Streetsia challengeri Stebbing
: _ (Plate I-1.; Fig. 12)
: Streetsfa challengeri Stebbing, 1888, p. 1591, pl. 204 B; Bovallius, 1890, p. 82; Stephensen,
. 1925, p. 194, fig. 75; Spandl, 1927, p. 186, figs. 18-19; Barnard, 1930, p. 435; 1932, p. 295;
1937, p. 295; Pirlot, 1938, p. 369; Fage, 1960, p. 51, fig. 37.
Streetsia pronoides Bovallivs, 1890, p. 84, pl. 3, figs. 7-12, t.-figs.
Streetsia stebbingi Chevreux, 1900, p. 161, pl. 18, fig. 4.
Streetsia washingtoni Senna, 1903, p. 15, pl. 2,
| Streetsia subada, Colosi, 1918, p. 218, pl. 2, figs. 5-8.
- Streetsia gaussi Spandl, 1927, p. 184, fig. 17.

’ !Mar'erfal.—-St. 1044, 1 female; St. 1278, 2 females; St. 1278, 1 female; St. 1385, 1 female,

iSpecific characters—The cephalon is nearly a third of the total length of the animal and is pro-
duﬁd into & long slender rostrum with feebly serrate inferior border. Postero-lateral angles of the



196 N: KRISHNA PILLAI

first two abdominal segments are not produced, Telson is nearly as long as the last abdominal seg-
ment and is apically drawn out. :

Fifth segment of first peracopod is expanded at its inner distal part but is not produced, iis
border is armed with a few sharp spines; sixth segment is broad and its cutting edge is straight and
feebly serrated. Inner distal angle of the fifth segment of the second peracopod is produced into a
long spine, distal border has two to three spines, sixth segment is rather slender, with two inner distal
spines, inner border is finely serrate. Third and fourih peraeopods are subsimilar and armed with
slender spine-setae. Second segment of the fifth peracopod is considerably flattened and clongated,
its upper border is nearly straight, and feebly serrated, outer distal angle of the second segment is
slightly produced, succeeding segments are armed with short stiff setac along the inner border.
Second segment of the sixth peraeopod is shorter but broader than that of the fifth peracopod, its
upper border is distally serrated, its lower distal part is prolonged into a prominent conical process
which is very characteristic of this species, outer distal angle of the second segment is produced in
a sharp process, segments three to six are armed with closely packed spines. Second segment of
seventh peracopod is rather short and Ionger than the rest of the limb, seventh segment is represented
by a spine.

Fic. 12, Streetsia challengeri Stebbing, (A) Peracopod 1; (B) peraeopod 2; (C) peracopod 3; (D) peraco-
pod 5; (E) peracopod 6; (F) same, segmente 2 and 3 enlarged; (G) peracoped 7; (H) uropods and telson.

. Peduncle of the first uropod just reaches the base of the third uroped, its inner border is finely
spiny, inner ramus is broader and longer than the outer and closely serrate, outer ramus is sparsely
serrate. Peduncle of the second uropod is shorter than the inner ramus, latter is longer and
broader than the outer. Peduyscle of the third uropod is as long as the inner ramus, latter stops
far short of the tip of the t::llson.

Length 10:9 mm,
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Remarks —This species is apparenily quite variable. When compared to the detailed descrip-
tion; by Stebbing (1888) the following differences emerge. In Stebbing’s figure the cephalon is nearly
cylindrical with the rostrum subegual to the c¢ephalon proper in length, In the present specimens
the icephalon perceptibly narrows distalwards and the rostrum is comparatively short. In this
character Spandl's figure agrees with mine, Stebbing has shown the postero-lateral corners of the
third abdominal segment slightly produced; they are blunt in mine. In Stebbing’s specimen the
last|gbdominal segment is only hailf as Jong as the telson but in mine they are nearly equal in length,
In the appendages also variations are observed. The most important difference 15 the absence of
the distal prolongation of the second segment of the second peracopod. This is only a sign of im-
maturily (Stephensen, 1925). “The lower distal prolongation of the second segment of the sixth
peracopod is very characteristic of this species and hence there is very little difficulty in referring the
present specimens to S. challengeri. 8. challengeri very closely resembles S. steenstrupi (Bovaliius).

. Distribution—Hawiian Islands, North and South Atlantic, South Pacific, Indian Ocean.
Arabian Sea and the Mediterrancan. '

Streetsia steenstrupi (Bovallius)
(PL. ¥=—-M; Fig, 13)

Oxycephalus steenstrupi Bovallivs, 1887, p, 37,

Oxycephalus longiceps Stebbing, 1888, p. 1591, pl. 204 B.

Streetsia steenstrupi Bovallivs, 1890, p. 89, pl. 3, figs. 2-6, t.-figs.; Fage, 1960, p. 42, figs. 25-27.
Material—St. 1044, 1 female; St. 1278, 1 female.

. Specific characters—Cephalon is elongated and about a third of the total length of the animal,
Rostrum is comparatively short with feebly serrate border, Postero-lateral cornets of the first three
abdaminal segments are acute but not produced, except those of the third., Telson is clongated and
tapeting, almost as long as the last abdominal segment.

: First peraeopod is rather stout and of uniform width, fifth segment is cylindrical with feebly
sertated inner border, inner distal part is produced into a narrow process, distal border is wvery
indjstinctly dentate, sixth segment is rather broad and its inner distal angle is prolonged beneath the
‘seventh segment. Fifth segment of second peraeopod is minutely pectinate along the inner border,
inner distal -angle is prolonged into a large triangular process almost reaching the tip of the sixth
segment, distal border is weakly dentate, sixth segment is comparatively slender, seventh is long.
Petacopods three and four are subsimilar, third is slightly shorter but broader than the fourth.
Sedond segment of fifth peracopod is expanded, the dorsal side is straight and weakly dentate, outer
distal part of the third segment is expanded into a flat lobe with spiny border, overlapping the fourth
segment. Second segment of sixth peracopod is broader than that of the fifth, third segment is
greatly expanded, segments four to six are strongly spiny. Seventh peracopod is of the usual
pattern with large leaf-like second segment.

~ Peduncle of the first uropod just reaches the base of the third uropod, its inner distal border is
spiny, inner ramus is more strongly dentate than the outer. Peduncle of the second uropod is ag
long as the outer ramus, both rami are sparsely dentate. Peduncle of the third uropod is as long
as 'the outer ramus and jts inner border is finely pectinate,

Length 10-7 mm.

Remarks.~—In the shape of the: cephalon of the female thete is much difference between the
illystrations of Stebbing and Fage; mine are like those of Fage. There is, however, no doubt about

*
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the idéntity because of the very cxact similarity in the shape of the fifth segment of the first
peraeopod and of the third segment of the sixth peraeopod.

Fia. 13, Streetsia steenstrup! (Bovallivs). (A) Peracopod 1; (B) peracopod 2; (C) peracopod 3; (D) petaco-
pod 4; (E) peracopod 5; (F) peracopod 6; (G) peraeopod 7; (H) uropods and telson.

Streetsia mindanaonis (Stebbing)
(PL. 1N ; Fig. 14)

Leptocotis mindangonis Stebbing, 1888, p. 1598, pl, 204 ¢.
Streetsia mindanaonis Bovallius, 1890, p. 93; Fage, 1960, p. 45, figs. 28-32,

) mal;fater:'al.—-St. 1302, 1 male; St, 1385, 1 male; St. 1393, 1 male; St. 1397, 1 male; St. 1723,
e, :

B Specific characters~—Cephalon is slightly more than one-third the total length of the animal
and in the male is divisible into a neck, a cephalon proper housing the eyes and a long curved
rostrum, First three abdominal segmenis have their postero-lateral angles acute but are not pro-
duced backwards, each carries a pair of sense organs, Telson is about two-thirds the length of the
last abdominal segment and is apically drawn out and acute,

The basal flagellar segment of the first antenna of the male is rounded at the lower distal part
and bluntly produced at the upper distal. First peracopod is shorter but stouter than the second,
fifth segment is produced into a conical unarmed process at the inner distal part, inner part of sixth
segment is expanded and feebly toothed. The inner distal angle of the fifth segment of the second
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peraeopod is considerably produced, with the cutting edge minutely spiny, inner border of the sixth
segment is similarly armed. Third -and fourth peraeopods are subsimilar and armed with long stiff
setap, sixth segment is feebly spiny. Second segment of fifth peracopod is elongated and flattened,
fly twice as long as broad, its upper border is partly serrate, inner border of sixth segment is
spiny. Second segment of sixth peracopod is comparatively broad and its upper border is serrate,
folrth segment is armed with strong spines, interspersed with longer ones, fifth and sixth segments
hayve uniform spines. Second segment of seventh peracopod is as long as the rest of the limb.

i ‘Peduncle of the first uropod stops short of the base of the third uropod, its inner border is
strongly serrated, outer border of outet ramus and inner border of inner ramus are closely serrated.
Pegliincle of second uropod stops stightly short of the base of that of the third, its inner border is
feebly serrated, teeth on the inner border of the rami are armed with subsidiary teeth, the outer
border of the inner ramus has secondarily armed teeth mear the tip but the rest of the border is
closely spiny. Peduncle of the third uropod is slightly shorter than the rami, all the uropods stop

far short of the tip of the telson.

-F16, 14. Streetsia mindanaonis (Stebbing), {A) Antenna 1; (B) peracopod 1; (C} peracoped 2; (D) peraeo-
pod 3; (E) peracopod 4; (F) peracopod §; (G) peracopod 6; (H) peracoped 7; () uropods and telson,

, Length 10:0 mm,
? :[Remrks.—ln previous descriptions of this species by Stebbing (1888) and Fage (1960) adequate
ttddtion has not been paid to the finer details like the very specific armature of the rami of the
q . .

a
urgpods.
t?ﬁu
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S. mindanaonis shows very close resemblance to Lepfocotis tenuirostris but can be easily dis-
tinguished by the comparatively longer neck, the spines on the fourth segment of the sixth peracopod
which are at right angles to the long axis of the segment (at an angle in Leprocotis) the nearly trans-
verse hind border of the third abdominal segment (very oblique in Leprocetis) and the subsimilar
rami of the first uroped (inner ramus is very small in Lepfocotis).

Distribution—Recorded from all the oceans.

Genus Rhaﬁdosoma Adams and White
Stebbing, 1888; Spandl, 1927; Fage, 1960.

Of the siX species Fage recognised in this genus only two are contained in the present collection.
They differ thus:

1. Fifth segment of first peracopod with an accessory process on the inner side, outer ramus

of second and third uropods rudimentary............oviveieininen. oo oo Qrmatum
1. Fifth segment of first peracopod without accessory process, outer ramus of second and
third uwropods normally developed.............coounn. Ceaenreens Creseennes whitei
Rhabdosoma whitei Spence Bate
(Fig. 15)

Rhabdosoma whitei Spence Bate, 1862, p. 345, pl. 54, fig. 7; Spandl, 1927, p. 208, fig. 31;
Barnard, 1930, p. 436, Stephensen, 1925, p, 207; Barnard, 1931, p. 132; 1937, p. 193;
Pirlot, 1938, p. 373; Shoemaker, 1945, p. 255; Fage, 1960, p. 97, fig. 71.

Xiphocephalus whitei Bovallius, 1890, p. 125, pl. 7, figs. 1-20, t.figs,

Material —St. 1254, 1 female; St. 1378, 5 males, 1 female; St. 1278, 1 female; St 1278,
1 male; St. 1312, 1 female; St. 1329, 1 female; St, 1355, 1 female; St. 1373, 1 male; St. 1383,
2 females; St. 1385, 2 females; St. 1399, 1 male, 1 female; St. 1409, 1 female, 2 males; St. 1411,
1 male; St, 1763, 1 female; St. 1766, 1 male; St. 1799, 1 female; St. 1802, 1 male, '

Specific characters.—The fifth segment of the first peracopod is internally produced into a large
conical lobe reaching far beyond the distal border of the sixth segment, sixth segment is likewise
strongly produced at the inner distal part and its borders are feebly serrate. In the male the pro-
longation of the sixth segment is rounded. The prolongation of the fifth segment of the second
peraeopod is narrow and as long as the sixth segment, the prolongation of the latter segment is very
small and more rounded in the male. Peraeopods three and four are subsimilar but the fourth is
longer. Fifth peracopod is very much elongated with sparsely distributed spinules, Sixth peraco-
pod is shorter and more slender than the fifth, segments three to six are internally armed with small
spines arranged in series, on fifth and sixth segments the members of a series show -a tendency to get
fused basally. Peracopods iwo to six carry large branchial lobes attached to the inner side of the
coxal plates and overlapping successively but they do not overlap ventrally. Seventh peraecopod
is reduced to an oval Jamina, its coxal plate is somewhat crescentic, with the hinder part produced.

Inner ramus of first uropod is subequal to the outer in length and width and is apically curved
outwards in a characteristic fashion, its borders are closely toothed, outer ramus has its borders
armed with well-spaccd spines. Inner ramus of second uroped is fused with the peduncle and is
longer and wider than the outer. The rami of the third uropod are similar to those of the second.
‘Telson is an apically acute long process clearly overreaching the third uropod.
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_ i:_e'_ngtﬁ 65-6 mm.,

Remarks.~Reviewing the observations of Schellenberg (1933) and Stephensen (1925), con-
cernifg the breeding habits of this species, Fage (1960} observed that between the first pair of
brant%jae ¢xists an anterior window which permits the entry of water into the marsupium and that
the branchiae of the posterior pair are free, through which the expulsion of the young takes place,
I have had the opportunity to study only preserved specimens, many of which contain embryos num-
bering upto 40, arranged compactly in two rows. Every embryo faces obliquely upwards and for-
wards. By slightly pressing the marsupium one could easily make them come out through the
anteripf opening of the marsupium. In one large specimen the marsupium contained larvae as
well as eggs and unhatched larvae and the eggs were at the hinder part. This probably indicates that
the expulsion of the embryos takes place through the anterior opening of the marsupium. But I
have np other positive evidence in support of this observation,

Fio. 15, Rhabdosoma white! Spence Bate, (A) Antenna 1; (B) peracopod 1, female; (C) same, male;
(D) peracopod 2, female; (E) same, male; (F) peracopod 3; (G) peracepod 4; (H) peraeopod 5; () peracopod 6;

(3) peraeapod 7; (K-M) uropods 1-3.

Distribution.—VYery common in the tropical part of the Atlantic, Indian and Pacific Oceans,
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Rhabdosoma armatam Milne Edwards
(Fig. 16)

Rhabdosoma armatum Spandl, 1927, p, 210; Barnard, 1930, p. 436; 1931, p. 132; Pirlot, 1938,
p. 374; Fage, 1960, p, 88, figs, 60-67.

Xiphocephalus armarus Bovallius, 1890, p, 119, pl. 6, t-figs.
Material —8t. 1278, 1 female.

Specific characters—The first peracopod is comparatively stout, its fifth segmentis produced
into a large process reaching the tip of the seventh segment, its inner border is dentate and the outer
distal part carries a stout process. Inner distal part of the sixth segment is also produced into a
large triangular process. Seventh segment is apically blunt, The prolongation of the fifth segment
of the second peracopod is very long, that of the sixth segment is triangular. Peraeopods three and
four are subsimilar, fourth segment is very stout and is the longest. Fifth peracopod is the longest
and its second and fourth segments are swollen, the borders of the second segment are feebly den-
tate. Second segment of the sixth peraeopod is swollen, following segments are slender and armed
along the inner border with sharp spines falling into series. Seventh peraeopod is reduced to a
pear-shaped lamina, its coxal plate is roughly rectangular with concave inferior border, Inferior
border of the abdominal segments is serrate. Peracopods two to six carry large branchial plates
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F16. 16. Rhabdosoma armerwm Milne Edwards. (A) Peracopod 1; (B} peracopod 2; (C) peracopoed 3;
(D) peracopod 4; (E) peracopod 5; (F) peracopod 6; (G) peracopod 7; (H-J) uropods 1-3; (K) lateral border of
abdontinal segments 2 and 3.
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Both rami of the first uropod are free from the peduncle, inner ramus is similar to that of
R. whitel but the outer ramus is twice as long as the inner. Inner ramus of the second and third
Petacopods is fused with the peduncle, outer ramus is very small. The telson is apically acute and

overreaches the third uropod.
" The surface of the body including that of the telson is prominently spiny,

" Length 116-5 mm,

- Remarks—In general aspects R. armatum tesembles R, whitei but can be easily distinguished
by the spiny body, the presence of an accessory process on the fifth segment of the first peracopod,
by the swollen fourth segment of peraeopods three, four and five and the shape of the coxal plate
of the seventh peracopod. The rudimentary nature of the outer ramus of the second and third

uropods is also very characteristic of R. armatum,

Propagation is similar to that of R. whirel. The single female in the present collection has

its brood pouch filled with 43 embryos.

* The length of the present specimen is rather high for a tropical individual. The rostrum was
partly broken and when complete the animal would have been 15-20 mm. longer than given above,

Distribution.—Previously recorded from the tropical and subtropical parts of the Atlantic, Indian
and Pacific Oceans.
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APPENDIX

List of Stations where R. V. Varuna Collected Amphipods

. Pogition
Seriad | : ) Depth and  Depth of
%“..w _m,m.%: Latitude  Longitude Date Time (hra.)  type of hasl  station Type of gear
. : N E Aﬂn—.v H_..-uow .
b 11° 24 769 11° 1- 2-1062  20.23-20-40 630 {V 58 Not specified
2 11° 09’ e 037 2- 2-1062  00:30 100-0 ( <w 112 v..
8 112 07 769 22° 2- 2-1062  04:00-04+15 50-0 (V) 54 "
4 11°1% 15%11° 2- 2-1862  05:50-06+05 56-0 w V) 80 "
5 10° 45° 76° 30 3- 2-1982  02.00-02:16 430 (V 54 "
8 150 18° 75° 0}’ 2- 4-1962  18-10-18:30  100-0 (V 118 .
7 15° 80’ 720 33 3- 4-1062  06-49-06:26  100-0 (V 445 .
8’ 14° 38’ 732 21° 4~ 4-1962  19-00-19.20 97-0 (V 102 .
B 16° 42° 72944’  11- 3-1062  23.43-00-15 600 (V 65 "
10 17° 23° 72° 04° 13- 5-1962  01-46-02:15 90-0 (V) 86 "
11: 18° 03’ 79 22’ 13- 5-1962  21.20-22-00 35-0 (V) 40 "
12 189 03/ 72° 06 13- 5-1962  28:45-24.00 71-0 qu 78 e
18 . 189 0% e 51 l4- 5-1362  02:-00-02-20 T-0{V 82 "
14 07° 138’ 730 30° 12. ¢-1962  21.30-22-20  100-0 (V) 210 o
15 07° 18’ 76° 41’ 13- 6-1062  11.00-13-16  100-0 (V) 1700 .
16 . 07° 59° 76° 16 14- =1962  21.45-23:40  100-0 (V) 1390 .
17 07° 52° 76° 08° 16- 6-1962  01.00-04-00  10G-0 MS 1510 o
18 08° 24’ 76° 49 16~ §-1062  08-46-11:00  100-0 (V) 1190 "
7 089 50’ 16 84’ 21- 6-1962  22.00-22-3¢  100-0 (V) 205 "
20 . 09° 5¢° 75° 5&° 23- 6-1062  13-24-13.69 30-0 (V} 35 "
9] 10° 45” 75° 37 16~ 7-1962  02:45-0340 5-0 MS 42 ”
28 12° 06 74° 18’ 24~ 7-1062  23.10-24.00 100-0 (V) 556 "
23 13° 52 7a° 29’ 22- 8-1862  12:15-12:45 . . "
[y 16° 52 729 42 24- 51962  10-54-11-10 85-0 (V 70 "
25 16% 45° 72011’ 24— 8-1962  17.30-18-30  100-0 (V 860 "
26 15° 40’ 72° 42" 25— 8-1062  09-45-10-35  100-0 (V) 550 "
27 07° 06° 720 14/ 5-10-1062  II-00-13.20 100 (H) 1750 Mosquito net
o8 03° 69’ 71° 07’ 7-10-1962  03-10-06-00 50 (H) 4040 o
29 02° 00’ 7190 7-10-1962  23.30-02-30 100 (H) 3840 "
80 : 029 007 % 0 7-10~1062  22.30-02-30 50 (H) 3840 »
31 029 00" 74° 00* 12-10-1662  15-05-17-55 50 (M) 2280 »
32 03° 00’ 74° 05° 13-10-1962  01:10-03-00 50 (H) 2420 "
33 03° 00” 74° 05° 13-10-1962  01-10-03-00 100 (H) 2420 "
84 03° 00° 74° 05° 18-10-1862  01-10-03+00 75 (H) 2420 ,
38 - 07° 147 74° 00° 16-16-1662  16-44-16-50 . 2670 "
36 08° 24° 769 02° 13-11-1962  23-40-0L+05  200-0 (V) 880 Argo net
87 08° 00’ T4° 40 14-11-1962 1845 50 (H) 2709 Masquito net
38 . 08 00* 74° 40 14~11-1962  18+45 30 (H) 2700 "
3 08° 00’ 14° 40’ 14-11-1862  18+d5 20 (H) 2700 -
40 08° ( 0’ 74° 40° 14-11-1062  18+45 o (H) 2700 "
41 08° 00’ 74% 407 14-11-1962 1845 200-0 (V) 2700 Argo net
42 08° 00 720 20° 15-11-1962  23.45-24-00 . 2050 .
48 . 08° 00’ 70° 40° 18-1~1062  18-00-20+35 0 (H) 3880 Mosquito net
4 08° 00’ 0° 40° 16-11-1062  18:L0-20+55 50 M_c 3880 "
45 08° 00’ L2 00 17-11-1962  01.36-03-52  200-0 (V) 4500 Argo net
46 08° 40° 70° 00° 17-11-1862  (8-35-11-30 50 (H) 4530 Mosquito net
41 10° 00’ 700 04 17-11-1962  23-55 60 (H) 4420 “
48 10° 00° 70° 00 17-11-1062  £3.85 200-0 (V) 4420 Ago net
49 10° 00’ 70° 40° 18-11-1962  08:05-10-10  200~0 (V) 3970 " .
50 | 10° 60° e 22’ 18-11-1962  14.55-18-.0¢ 100 {H) 2860 Mosquito net
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Position
. Depth and Depth of
Serial Station . ;
No. No, [Latitude ro_ﬁmﬁ_m Date Time (hrs.)  type m._” ws,__ »ﬁws Type of gear
2 0
51 1206 10° 007 720 40’ 10-11-1962 D350 100 (H) 1780 Mosquito net
62 1310 10°¢0° 74° 00’ 19-11-1962 1700 200 (H) 2320 .
53 1312 10°00° 74° 407  20-11-1062  00-56-02-14  200-0 (V) 2380 Argo net
54 1329 11922 739 46° 28-11-1962  {8:35-21-00 200 (H) %050 Mosquito net
55 1320 1022 78° 46 23-11-1862  18.33-2]1-00 50 (H) 2050 "
56 1329 11°22 72° 4 28-11-1962  18+35-21.00 0 {(H) 2080 "
57 1320 11°22 78° 46’ 28-11-1062  18-35-21-00 75 (H) 2050 "
58 1829 11922 740 48 28-11-1962  18-35-21-00  200-0 (V) 2050 Argo net
59 1333 11022 72¢ 25° 26-11-1062  07-40-00-30 200 =W 1700 Mosquito net
60 1336 11022 710 45° 20-11-1962  11-06-15+15 200 (H 1520 "
61 1337 11°22 719 04’ 20-11-1962  20-02-22.45 50 (H) 3280 -
g2 1337 11922 71° 04’ 99-11-1962  20-02-22-45 0 (H) 3200 "
63 1331 negy 71204 28-11-1362  20-02-22.48 200 (H) 3260 “
64 1340 L1°2¢ 700 007 30-11-1862  07-50-11+10 100 (H} 4300 "
85 1344 12934 0% 00 30-11-1862  21-50~00-50 0 M_: 8250 "
86 1344  12%84’ 70° 007 80-11-1982  2)-80-00-50 200 (H) 3250 "
87 1341 120 3¢ 700 00 30-11-1962  21-50-00:50 s (H) 3250 "
88 1344 120347 70° 60 30-11-1962  21:50 00+50 50 (H) 3250 "
60 134  12°3¢ 70° 007 30-11-1962  21-50-00-50  200-0(V) 3250 Argo net
0 1244 12034 70° 00, 30-11-1962  21-50~00-50 30 (H) 3280 Mosquito net
T 1846 12°53° 700007 . 1-12-1962  03.00-05-00  200-0 (V) 3580 Argo net
72 1347 120477 700 47, 1-12-1962  00.55-11.55 200 (H) 237 Mosquita net
73 1340 12083 710 207 1-12-1962  15-55-16+45  200-0(V) 1640 Argo net
74 1351 120537 72° 00 1-12-1062  21-15-24.00 50 (H) 1440 Mosquito net
75 1361 120537 72 007 1-12-1862  21415-24-00 B (H) 1440 "
76 1351 129537 72° 00 1-12-1662  21:15-24-00 200 (H) 1440 "
7T 1351 129537 72000° ©  1-12-1062  21.15-24.00 100 (H) 1440 "
7 1851 120537 720 00’ 1-12-196°  21.15-24.00 30 (H) 1l "
79 1351 120887 72¢ 00" 1-19-1062  21.15-24+00 0 {H) 1440 -
80 1353 120437 720 40° 2-12-1862 415~ 8:00  200-0 (V 1600 Argo net
8t 1355 120557 729 2% 2-19-1962  10-45-12-88 2000 {V) 1830

82 1358 12056’ 730487 2121062  15.05-16+00 o (H) 1700 Mosquito net
83 1356 12053° 73940 2-12-1963  15-05-16:00 70 (H) 1700 :
84 1388 12056 73° 46’ 2-12-1962  13-05-18-00 200 (H) 1700

L]
85 1368  13°50 749 267 13-12-1962  03.35 200 (V 28 Argo net
86 1370  14%00° 74913 13-12-1962 0745 30-0 M< 4 o
87 1373 L4200 73° 20 13-12-1962  13.48 0 (H 280 Mosquite net
8% 1373 14°007 730 20° 13-12-1962  13-48 100 {H) 230 .
89 1373 14° OO’ 730 20 13-12-1082  13.48 80 (H) 230 "
80 1376 14° 00° 790 40 13-12-1962 . 200-0 (V) 1200 Argo net
91 1377 14°00° 7¢° 00° 14-12-1962  01:46 200-0 (V w 1600 "
92 1377 14°00° 72 00/ 14-12-1982 0145 50 (H 1600 Mosquito net
9% 1377 . 140 720 00 14-12-1083  01+45 200 (H) 1800 "
94 1377 14200 72 00 14-12-1002 0145 30 (H) 1600 "
9% 1378 14°00 712 20° 14-12-1962  18-40 200-0 (V) 1950 Argo net
9% 1881  14° 00° 0% 40 14-12-1962  15+15 200-0 (V) 3040 .
97 1381 142 0’ 70° 40’ 14-12-1062  15-15 1w (H}) O Mosquito net
98 1383 1400’ 70¢ 00° 14-12-1062 22420 200-0 (V) 8000 Argo net
op 1385 149 25° 70° 00° 15-12-1962 0336 100 (H) 3580 Masquito net
100 1885 14225 70° 00’ 15-12-1962  03.34 7% Ew 4580 "
101 1386 140 28 70° 00’ 15-12-1962 (3.6 50 M H 3580 "
102 1385 14° 27 702 20" 16-12-1962  03.35 200-0 <w 3380 Argo net
103 1385  14° 25 70° 00’ 16-12-1962  03-35 0 (H 3680 Mosquito net
104 1385 14° 95 76° 00 15-12-1942  03-35 200 (H)} 3880 .
105 1385 14°25 70° 00’ 16-12-1962  03.35 30 (H) 380 “
106 1388  14°49° 70° 40° 16-12-1062  17-40 95 (H) 2000 »
lo7 1380 1449’ 70° 40' 15-12-1062  17-40 0 ‘H) 3000 .
108 1389 14° 49’ 70° 40° 15-12-1962 1740 200-0 {V) 3000 Argo net

T —— AT B N — —— . .
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Pasition Depth and Depth of r ;
ww“.z.a Station t Time (hrs,)  type of haul station ¥pe of gear
0, No, Latitnde  Torgitude Date ¢ (bm) {m.) (m.)
“ N E
. o in _1982 1740 5 (H) 3000 Mosquito nat
100 :«w “ﬁu ._w\ M.wo %‘ wmaww “eam 17+40 100 (H) 3000 "
10 1389 14049 . 19-1062  17-40 80 (H) 3000 "
1Y 189 1O T4 15-12- : 3000 .
o w9 1604 el -l 1740 200 (%1 208  Asgonk
12 1390 149497 7o g0 1612 8.0 B (H) 2020 Mosquito net
W4 1308 L0490 T020' 16412 962 08-00 200-0 (V) 2020 Argo net
HE 1308 1404 Mww 2 o110 08-00 5 (H) 2020 Mosquito net
114 1303 49’ ; Sy . 2020 "
i one gl R huse ew omoap o T
Ha 1 ’ %l . 8 1"
AT A O N S .
1 12- 83
i I3 " ¢ 1 2 21-10 30 Iv "
IsL 1807 Mo4p; 7oA 62162 A0 B (H) 83 .
§2 1307 14° 40’ 730 20 16-18-1062 ' 3
138 “%w S S M 4t 4 Toae 00 ) r Argo net
11 ; <12~ . 19
15 100 10407 O0Y 111062 0 0 g Mww 20 Mogquito net
1 3 T 5520+
u o 1407 16 007 782 ou” 8- Tuemw wwww:w‘w.“w mmé Twc Mﬂ Argo smn
wwm “uwm Www %ﬂ .M.ww Mw\ Mu “u“www 23.03 7 mw %wm Mesquito net
* . - * d
O R BE ThM aRed s W .
181 . 50-14+ (v 2 .
Mo ld3 leqr dlom L idem  1bGlds 0 (0 B0 yeeon
1 “50-14+ ) 0
, ) - 1-1963  12+50-14:66 200 (H .
184 1413 18002 710 29° 7- 1-1 158010t 200 () vy
1o 1a1s leCer mo - loaedcss 0 () 2200 ”
136 a3 16702 7178y 0 1WA gnes 50 (i 3350 N
131 Ml 160000 700400 - 1-M3 IO ees % (H) 2350 .
138 1416 16°00° 700 40° ey oei0.22.25 30 Tc 3350 Y
19 145 167000 00400 711068 (o-0tes g0 (H)  sden "
MO 1415 162007 P4 7- 1-1068  19.40-22. H 3350 "
ML WIS 160000 o4 7o L-los dedemlt 0 E B Ano ui
: . , - 03.05-06-40 2000 (V 360 "
143 1417 16°00 690 £9° 8- 11963 03.05 50-0 (V) 55
L4 188 0 gl 10- 41663 0200 195-0 (V) 142 "
M5 1601 T35S 60460 lo- 41043 13-50 200-0 (V) 330 .
M5 103 77680 TO4E - A1 2 e 200-0 (V) 800 :
147 1704 8%00°  76°38° 11~ 4-1063 .25-00:50  30-0 (V) 36 .
- 1Mo 8% 26° 76° 64 12- 4-1963 00 ! : "
w%. 171 8% 2 780817 12~ 4-1963 _?%.S 65 ww .“ MW :% Moscuito net
10 1710 87300 068 18- 41368 M43 ee 2000 (V) 1250 Arpo net
181 1720 8% 94’ 750 48° 18-- 4-1988 20+40-21 +15 30-0 (V) 1480 Mosquito net
22 I Ly WOH Hee dgaiids 2000 (V) 1460 Argo net
3 L B KA B hiesl1s  100-0 (V) 1460 Mosquito net
Mmoo el md s xaeni wem w0
156 172 , - 80 .
157 1723 06° 5617 77° 827 18- 4-1063 —wmmwkwwﬂ %M& ﬁ«“ mww_w Mosquito net
188 1724 00027 7082 19- 4M063 2152818 2000 (V) 150  Argo net
19 24 , e 00:25-01-30  200-0 (V 280 "
10 1756 070 1Y 77° 32’ 20~ 4-1963 : o _
181 1726 07° 22 77032 204 Wn.%omomwm.mm uwonw ««.W. —mw Mosquito net
uaaw “ww quw wm.n .N._.ﬂw ..mw& mm%“, MMM%%% o%..na..s.au 15-0 mﬁw 24 Argo net
1 . ‘4 20+ 45-21+30 200-0 (V 220 ”
164 1732 08°08 76% 38 10~ 4-1953 200-0 (V 2400
: LY o o’ 21~ 4-1063 14+45 d - "
w% : “ Mw.w %o M".. “wo Mu\ 21— 4-1063  20-15-21+35  100-0 (V w 1416 Mosquito net
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Position .
4 Depth and  Depth of

Serial Station i

No. number Latitude  Longitude Date Time (hrs.} EJ hw.,%_ umﬂ_.wa Type of gear

N E - ’

187 1787 09° 4§° 76° 26" 21-4-1963  20.15-21.35 30-0 _.éw 1416 Mosquito net
g8 1737 08° 46’ 759 25° 21-4-1963  20-15-21.35 750 (V 1416 "

180 1737 08° 46’ 750 285 21-4-1963  20+15-21-35 50-0 (V) 1418 "

e 1787 09° 46’ 750 25 21-4-1963  20+15-21-33 200-0 (V) 1418 "

171 1737 00° 46’ 750 25° 21-4-1268  20-15-21-35 200-0 (V) 1416 Argo net

172 1738 08° 497 76° 36° 21-4-1063  22:50-23+30 100-0 { V) 160 Mosquito net
173 1788 09° 40’ 75% 36" 21-4-1063  22.60-23.30 30-0 (V) 180 -

174 1730 00° b3’ 5% 48° 92-4-1963  00-42-01+10 50-0 (V) €4 Argo net
175 1788  08°58°  75%48°  ,22-4-1083  00.42-01.10 800 (V) 84 Mosquito net
176 1740 0p° 68" 75% 57 L22-4-1083  02.20-02.50 30-0 {V) 40 ’
17T 1744 12¢ 35" 749 05 25-4-1963  11-10-12-46 150 {H) 716 "
198 1747 129 82’ 73 58’ 25-4-1063  13-55-15.38 200-0 { .(w 1300 Algo net

179 1749 11° 40° 74% 59’ 26-4~1968  00-45-03-00 200 M 1250 Mosguito net
180 1740 11° 40 89 59 26-4-1863  00+45-03+00 60 (H) 1250 "

151 1749 112 40° 73% B9’ 28-4-1903  00:45-03-00 500-0 (V) 1280 Argo net

182 1749 11° 40 730 59° 26-4-1063  00-46-03.00 30 ME 1250 Mosquito het
163 1740 112 40° 730 59° 26-4-1063  00-45-03+00 w0 (H) 1250 "

184 1750 11° 43° 749 09’ 26-4-1063  04-10-08-30 200 (H) 1350 "

186 1750 11043’ 742 09° 26~1-1903  04-10-00+30 50 () 1250 "

186 150 11° 49° 74° 08 £6-4-1963  04:10-08-%0 100 (H) 1250 ,

187 1750 11° 43 740 0% 26-4-1063  04+10-04-30 200-0 (V) 1250 Ago net
188 1752 119 487 74° 20’ 26-4-1963  10+25-11+40 50 (H) 250 Mosquite net
189 1752 110 48° 74° 20’ 28-4-1983  10+25-11+40 76 {H) 250 "

190 1752 110 48’ 74° 20° £6-4-1963  10.25-11+40 30 (H) 250 "
181 1752 11° 48° 740 207 26-4-1063  10+95-11-40 200-0 (V) 250 Afgo vet
192 1766 0O 58 752 07’ 28-4-1983  17:55-18.15 - 24 »

193 1781 11° 01° e 01’ 27-4-106%  05-18-06-55 200-0 (V} 850 Argo net
194 1762 11° 00 742 50’ 27-4-1063  08-05-00:40 7% (H) 1250 Moaquito net
195 1765 10° 5T 74 40° 27-4-1963  10-50-12.07 200 (H) 1260 "

106 1743 10° 57 4o 40’ 27-4-1963  10-50-12+07 200 (H) 1250 Argo net

197 17é8 20° 00’ 72 157 7-5-1968 0600 25-0 MJ 33 LO.8, net
198 1778 20000 00 31’ 7-5-1863  20+25-20-50 80-0 (V 85 "
190 1775 20° 00° 70 00’ 8-5-19683  00+48-01-22 80-0 (V) 72 .
200 1779 20° 88’ 68° 53’ 8-5-1968  17-35-10+80 200-0 (V} 1250 -
201 1788 20° 207 60° 59° 9-5-1983 1745 68-0 (V 73 ’e
202 1789 20° 14 609 55° 9-5-1863  19-10-19-3J 88-0 {V 73 s
208 17 20°19 720 29’ 10-5-1968  14-43-15:18 29-0 (V 34 "
204 1796 18° 30 72° 30° 13-56-1963  05-05-05+30 40-0 (Vv 48 s
205 1799 18° 30 719 ¢5 13-5-1963  11-25-11.55 80-0 (V 85 "

206 1801 189 30° 71018’ 13-5-1963  15:35-16:00 50 (V 84 »

207 1802 18° 30° 712 00° 13-6-1063  17-30-17-46 200 (V) 88 Mosquito net
208 1802 182 30" 71° 00 13-5-1063  17-30-17.45 50-0 (V} 8 "

200 1802 18° $0° 719 00’ i3-5-1963  17-30-17-45 80-0 (V) 88 1.0.5. net
210 1805 189 307 0% 14 §13-5-1963  23.30-01.05 200-0 MJ 1250 v

211 1808 189 30" 720°00°  L13-5-1083  02-43 200-0 {V 12560 "
212 1807 179 00’ 719 30° 14-5-1968  18:00-19-10 W-0(V 1230 Mosquito net
213 1808 16° 58" 70 45 14-5-1962  20+50-22.00 750 (V 1250 »

214 1808 18° 58’ 71° &5 14-5-1063  20-50-22.00 30-0 (V 1230 ”

215 1508 16° 58 71° 457 14-5-1963  20-50-22-00 200-0 (V 1850 1.0.5, net
216 1808 18° 58’ 719 45° 14-5-1963  20.50-22.00 80-0 (V) 1250 Mosquito net
217 1809 16° 58° 72% 00* 14-5-1063  24-00-00+33 180-0 (V) 185 1.0.5, nat
218 1809 164° 55’ 72°00° " {14-5-1963  24-10-00-35 60-0 (V) 183 Mosquito net
219 1811 16° 49 729 29° 16-5-1063  04+05-04-30 85-0 (V) 70 1.0.S, net
220 1813 16° 43° 759 00 %15 51963 08:05-08:20 35-0 (V) 40 '

Mosquito net—Net with 4 m. diameter ring, filtering part made of mosquito neiting,

Argo net—Net supplied by the U.S, Research Ship Argo. I m. diameter ring, filtering portion made of synthetic

fibre,

LGOS, net—International Indian Ocean Expedition standard net, 113 cm. diameter ring, mesh size, 0-33 X033,
V—Vertical haul,
H—Horizontal haul,



