EXPEL

P SEA

v
[~}
=
e
e
= F O
e
e . Z
T b
m Yo
= -y
8 5o
a
i
m.l- L -
O = oo =
] ;
z2:°¢%
= K.w
e > O
ok e T
=5k
S o=
@ & E
B w
= tn
=
—




PENEIDES AND STENOPIDES

FROM THE

HAEL SARS” NORTH- ATLANTIC DEEP-SEA EXPEDITION 1910

BY

OSCAR SUND

WITH 2 PLATES, 49 FIGURES IN THE TEXT, AND CHARTS



b3
Contents.

Pag Pag.
TP O OO OO O SO TEO PR PU PR 4 Amalopena®us elegans, Smith ... 27
eynaudii, H. M. Edwards 5 — valens, Smith ... 28
................................................ 3 -— Tinayrei, BOUVEET ....cooooiceeccercurvnnnniincrnnsssssissssisns e 29
tenuiremis, Kroyer.... 7 — Alicei, BOUVIET | .ot 29
;?;nnt;ti:z;’l(l_rfy;r. Edwards ________________________________________________ ; Benthesicymus b{asi!iensis, BAte oo e 29
arcticus, KIOYRT ......cooorvveuricecemincensenreins s et 8 - H]or.tx Ml SPe s 30
COMCUIUM, 0. $P. oo v . 9 — longlpes, Bou.vner .......................................................... 30
FODUSEUS, SINER oo oo 11 — carinatus, Smith ... ... 30
SPIENdEns, fl. SP. oo 14 Plesiopeneus Edwardsianus, JORMSO..........coooooiiiiiiiiirieiiinniinsicins 30
Zrandis, M. SP. oo s 16 Aristeopsis tridens, SMth. ... ..o s 31
TTOPICUS, Tl SPri i 18 Aristeomorphea foliacea, RiSSO ......ccooovirivcerrmii oo ot 31
mollis, SMith. ..o 20 Funchalia Woodwardi, JONRSOM............coiiiiiiit e 32
vigilax, Stimps. H. L Huoooooii 21 Parapen®us longirostris, LUCAS ........coooocomiiiiimiiiiiiii s 32
armatus. Kroyer ... 23 Spongicola Koehleri, CAullery ...........ccoooiiiccceewerormoemmmmeerceeesrssrs e 32
pectinatus, (Hansen) n. nov. .. 24 BIBHOGIAPIY .oovvvoeoeeerer s eceereescsse e 33
Henseni, Ortm. ... 25 Record of zooplankton FSHINE .........ccoooiiromreeimmmmcriminiiniinerineiss 34
Zdwardsi, KrOyer ..o s 2T QRIS oo essesess et 35
{Acanthosoma) Cervus, M. SP. ... 27

:
i
4



Introduction.

This paper, dealing with the Penaids and Steno-
pids, forms the first part of the memoir upon the decapod
Crustaceans taken during the “Michael Sars” North At-
lantic Deep-Sea Expedition in 1910. Subsequent papers
will treat of the other prawns and of the Reptantia in a
similar manner, and will contain a general account af the
decapod fauna of the Atlantic from the geographical and
biological points of view, based upon the material col-
lected by the Expedition.

The technical terms used are those generally employed
in modern works. In stating the size of a specimen |
ahve made a departure from the usage hitherto common,
giving the lateral length of the carapace (measured from
the ocular sinus to the hinder edge of the carapace) where
not otherwise stated. [ have introduced this innovation
because the total length is often very diificult to determine
accurately and, when the rostrum is included. this measure-
ment may give a false idea regarding the dimensions of
the "animal, as the relative length of the rostrum differs
exceedingly, not only in the different species of decapoda,
but also in different individuals of the same species.

For most species tables are inserted indicating (1) the
dimensions, i. e. length of carapace, (2) the bathymetrical
distribution, and (3) the number of specimens taken. The
depths are estimated as equal to half the length of wire
paid out (m. w.), and in the opinion of mr. Thor Iversen,
the captain of the “Michael Sars” during the Expedition,
this estimate is generally not far from the truth.!) But
even if one knew the actual depth at which the appli-

ances were towed, it must be borne in mind that an ani-
mal may occasionally be caught while hauling in. The
influence of this source of error is however considerably
lessened in the case of species taken in great numbers,
as the number of specimens caught during the short time
required to haul will always be small compared with
the number taken during the long time devoted to tow-
ing horizontally. The following abbreviations are made
use of:—

mxp.? = third maxilliped | aiter HANSEN 1896.

trl* =, pereiopod (trunkleg)|

1 sn. —silknet, 1 metre in diameter.

y. — young-fish trawl (with an opening of four
square metres).

31n., — large net, 3 metres diameter.

m. w. — metres of wire paid out.

In the tables indicating the catches, each specimen
is represented by a figure denoting its size, following
the sign for sex. e. g. & 5 = a male with carapace 5
millimetres long; 2 67 & 57 = two females and two
males, the length of carapace being respectively 6 and 7,
and 5 and 7 mm. The sign () is used to indicate im-
mature specimens, the sex of which could not be deter-
mined.

I take the opportunity of offering my thanks to dr.
Hiorr for placing in my hands for examination the rich
collections from the Expedition he so succesfully carried
through.

The printing of this paper, which was ready in manuscript in 1915, has been delayed by the fire in jan.

1916 and by war-time difficulties.
Bergen, jan. 1920.

Litterature appeared since 1915 has consequently not been considered.

1) Subsequent scrutiny of the records has, however, shown that the depth attained may go up to two thirds of the length of wire

paid out.

volume), p. 5.

The steepness of the wire is apparently greater when a great length is out, on account of the lesser speed caused by the greater
resistance from the great number of nets which were attached to the single wire.

See also J. GRIEG: Brachiopoda etc. (in the present




PENEIDES.

Sergestidze.

1is family contains the genera Sergestes, Leucifer,
rocaris and Petalidum, of which the two last-named
t represented in the “Michael Sars” collections.

r information regarding the species not treated of
paper, readers are, above all, referred to Hansen’s
(1896 and 1903).

Leucifer Reynaudii, H. Milne Edwards.

iis tiny transparent animal, which looks so little
shrimp, seems to belong exclusively to the surface
sea. It was taken in the S. E. portion of the
1ly.

1ave not had access to Milne Edwards’ original de-
m; but have determined the spécimens by means
es’ drawings and description in the “Challenger”

Table of catches.

St.!Gearim. w.| Number : Sex
29 lsn! 0 1 1
45 1sn | 200 | 1 1o
. lsni 100 9 1% 54
46 [ 1sn: 0 2 12 14
47 {12 sni 40 13 82 54
48;1/zsn£7800 1 1
9| y 370 . 1 0 1¢
51|1sn; 0 | 13 432 705
52i1sn;, 0 | 43 222 214
8: 9 18¢ 1054 792

Sergestes.
- the synonymy of this genus I refer to HaNSEN (1896).

er since the first Sergestes was captured the genus
=n a source of difficulty, and even now, Ibelieve,
5 still much to be added to our knowledge of it,
ily concerning the réle which Sergestes plays as
ronent of the oceanic plankton. Two circumstances
‘0 have obscured our knowledge regarding Ser-
(and this applies also to many other oceanic ani-
viz: (1) the adults live generally at some distance
1e surface and are consequently more difficult to
than the small larve, usually found in the upper-
waterlayers; (2) the adults seem to be powerful

swimmers and hence were not so easily captured before
the introduction of steamships in marine investigations
allowed of the deep-sea appliances being towed at a
greater speed than was formerly practicable.

During the “Michael Sars” Expedition in 1910 the
Atlantic watermasses were investigated by means of effec-
tive tow-nets, etc., and the captures of presumably swiftly
swimming animals like fish and prawns were considerable,
not to be compared to anything brought home by former
expeditions. Our knowledge of the genus Sergestes has
been much extended by an examination of the rich
material collected.

Firstly I should like to point out that Sergestes and
some other prawns (Hoplophoride and Pasiphaida) form
an essential part of the oceanic mesoplankton, and pro-
bably play an important rdle as food for fishes, whales
and other large aquatic animals.

Not only are the “Michael Sars” plankton samples rich
in quantity, but they also contain many new forms, and
have led to a better understanding of the relationship of
the forms previously described. Thus of Sergestes four
new-species are described in this paper, viz: S. grandis,
S. splendens, S. tropicus and S. pectinatus and the adults
of two species formerly known only as larve were found
in great numbers in the Atlantic, viz.: S. armatus, Kr.
and S. corniculum, Kr.

Since Hansen’s two important papers on Sergestes
were published (1896 and 1903) our knowledge of the
genus cannot be said to have been greately extended.
Explorations in the Mediterranean have proved the exi-
stence in that sea of a good number of the Atlantic forms
(Pesta 1913, u, ).

The following key is in its main features similar to
that given by Hansen in 1896, though synonyms and
names applying only to larvae are not included, while
some slight alterations are introduced. S. corniculum Kr,
is transferred to group B II, as made necessary by a study
of the adult. The same is done with S. rubroguttatus
Wood Mason which undoubtedly is nearly related to it.

A number of species not captured by the expedition,
and of which our knowledge is rather incomplete, are not
included, e. g. S. hamifer Wood Mason, etc.

The species taken by the “Michael Sars” are printed
in heavy type and the letters after each name denole the
main facts about their distribution, A signifying the At-
lantic Ocean, P the Pacific, / the Indian and N the Nor-
wegian Sea, M the Mediterranean.
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Review
of the species of Sergestes.
Names of species treated in this paper are printed in heavy type.

A. First joint of antennular peduncles much longer than third.
I. Two outer joints of antennular peduncles robust, nearly as broad

: S. mollis Smith . ............ A
as first ‘ ) ) S. inous Faxon...... ........ P.
1. Cornea small, not broader than stalk, integument soft...... S. japonicus Bate............. p.
. S. profundus Bate ............ P.
2. Cornea larger than stalk, skin hard as in prawns.
a. No ocular spot or tubercle S. bisulcatus W. Mason ....... L
«. No luminous organs (?) ............ ... S. bisulcatus Stebbing ........ A.
S. prehensilis Bate.... . ....... P.
8. Luminous organs present
. 8. robustus Smith . ... ... N.AM.
+ On scaphocerite and uropods only ............. {S. grandis n. sp. ... ...... A.
++ Also on other parts .................... .. ..., S. Challengeri, H.J.H......... P.
S. gloriosus Stebbing ......... A. ‘
b. Ocular spot present ........... ... ... . ... ... S. splendens n. sp. ......... A. i
{S. Gardineri Kemp, ........... L %
S. Kroyeri Bate . ........ ... P. §
¢. Ocular tubercle present................... e {S, phorcus Faxon ............ P.
S. tropicus n. sp........ .... A.

II. Two outer joints of antennular peduncles stender much narrower
than the first
1. Body very slender, cephalic portion very long ............. ~8. tenuiremis Kr............ APL
2. Body not so slender, no abnormal distance between mouth

and eyes: S. arcticus Kr NAM
a. Hairfringe on more than half the length of outer uropod {S. cimilis H. 1. H. P
b. Hairfringe on less than half the length................. S. Henseni (Ortm.) H. J. H. .. A

B. First joint of antennular peduncle shorter than third or of same

length.

I. Mxp.® not thicker and longer than trl.2 Outer edge of outer ;
uropods fringed with set® for less than half their extent, the
hairfringe limited proximally by a tooth.
1. No spine on epimeron of 5th abd. segment ............ S. atlanticus H. M. Edw.... = MALIP. !
2. Curved spine present on 5th abd. epimeron .............. S. cornutus Kr. .. ..., ... A £

II. Mxp.® more robust than trl.®> Tooth on outer uropods generally ?
absent. S. corniculum (Kr) ........ MALLP.

1. 6th joint of mxp.® divided into 6 subjoints ............... S. Edwardsi Kr. .. ........ . A.
S. rubroguttatus Wood Mason?) I

2. 6th joint of mxp.? div. into 5 subjoints. Mxp.® with “comb-

-like” row of short spines ............... ... ...l S. pectinatus n. sp........ .. A
3. 6th joint of mxp.? divided into 4 subjoints.

a. Hairiringe on less than half the length of outer uropod. S. incerfus H.J.H. ........... A

b. Hairfringe on more , —,— —_— —_— ’
«. 20—25 spines on 6th joint of mxp.3....... e S. vigilax Stimpson ......... A

B8. 13—15 - 6th , -
4+ 3rd joint of antennular peduncle as long as the 1st S. diapontius Bate, H.J.H. .... A.
++ 3rd joint of antennular peduncle /s longer than

the Ist.. ... S. armatus (Kr) ............ A

e o i v s

1) The structure of the mxp,® not known to me, but probably like that of S. corniculum.
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Sergestes tenuiremis Kroyer.

S. longicollus BATE 1888,
S. junceas BATE 1888,
S. tenuiremis HANSEN 1896.

Only a single young specimen was taken during the
xpedition, C=17 (total length about 17 mm.), at st. 64.
sn, 100 m. w. The eyes are not black, and the sex
annot be determined.

According to HANSEN (1896) S. fenuiremis is known
'om all three oceans, though only from their warmer
reas, the most northerly record being lat. 32°16 in the
tlantic.  St. 64 lies in lat. 34° 44’ N.

Sergestes cornutus Kroyer.
S. cornutus KROYER 1855.
S. longispinus BATE 1888.
S. cornutus HANSEN 1896.

“igs. 1-~3. Sergestes cornutus. 1) g 5, st. 45, y 2000. Petasma, (5°/).
2) & 25, st. 64, y 300, (141). 3) @ 1.7, st. 49, y 300, (1¥1).

A few specimens of this species were taken in the
southern part of the area explored by the “Michael Sars”.
Previously it was known from the central Atlantic as far
north as the latitude of Florida, and, according to Orr-
MANN (1893), from the central Pacific.

Fig. 1 is a drawing of the petasma. The specimen
is possibly not fully developed, as it is difficult to form
an idea about the homology of the part compared with
the structure found in other species. The process marked
b certainly corresponds to & in the petasma of S. robustus.

Hansen, in his description of the mastigopus states
that the fourth segment of the abdomen does not carry
any spine, but in nearly all the “Michael Sars” a dorsal
spine is found, even up to a size of C = 4 (L = about
14 mm.) and where it is lacking it seems to have been

broken off. Fig. 2 is a drawing of a specimen 7.5 mm.
long (C.=25). Fig. 3 is the smallest specimen in the
collection (C=1-4 mm.), taken at st. 49.
St. } Gear ‘ m. w. E Number f Sex, size
6y 2000 i 1 &5
8 lsnl 0| 2 494
¥y } 370 | 2 Q45 14
53 1 1sn| 200 1 | © 35
64 1 sn : 200 3 i © 26, 22, 2]
.y 300 4 P%025,21,20,19
. %asn 600 1 =29
67 sn 800 1 533
6 @® 15|

Sergestes atlanticus H. Milne Edwards.

. atlanticus, H. MILNE EDWARDS 1830

. frisii, KROYER 1855.

. ancylops, KROYER 1855.

. pacificus, STIMPSON 1860 (fide HANSEN 1896).
ovatoculus, BATE 1888.

. attanticus, do. (partim).

. atlanticus, H. 1. HANSEN 1896 and 1903.

H. 1. HaNSEN in his papers of 1896 and 1903 has
fully discussed the synonymy, and traced the development,
of this species, which proves to have a world-wide di-
stribution in the warmer seas. During the “Michael Sars”
Expedition it was taken only along the southern section,
and mostly in the upper waterlayers, though the adults
seem to descend to intermediate depths.

Table of batymetrical distribution.

Size (C)

LLLLLny

|
Depth1) Eaauls! | Total

| | 2—4 1 57

i |

(»—2oo§ 18 | 53 | 36 | 89
200—5001 3 | 4 | 4 8
over 500 13 | 6 | 22 | 28
Total....| 34 | 63 | 62 | 125

1) The depth is estimated as half the length of rope (*m. w.”).

CniT SR e R
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Tal;le of sizes. (C in mm.)

Size........ 2] 2 22| 3 {3} 4 | 5 1 6|7
Males........ _IT!“S'|_3_
F;males . o o M‘—S-|T.5—{»7—
yourg-- 1 3 |22 1 |18 7E—01—g7f

In this species, the length of
the carapace (C) seems not to ex-
ceed 7 mm. corresponding to a total
length of about 20 mm. A figure
is given of the petasma (fig. 4).

Fig. 4. S. atlanticus,
o 7, st. 48, /2 sn 7800,
petasma, (!51).

Table of catehes. (Hauls made during night marked #)

St. : Gear ' m. v.!| Number | Sex, size

19 | 41n ; 900 1 e

25% 12 sn | 3400 1 126

29y w0 5 19746555

. y | 2000 2 196 g7

3450y 1400 1 Q7

4250y 1 900 1 Q6

45 1sn | 200 2 1533

oy 300 3 1 9®7,66

Sy | 2000 2 ‘ 7,7

48 lsn| O 1 e

., | lzsn: 7800 1 Q7

19+ y | 2000 1 23

51* 1sn| 0 1 121 933, 2

52 ¢ 1 sn 0! 15 © 7,7,7,6,6,6,6,3 555, 4, 4,2
t 11‘/_

. (V2 sn | 100 1| 3 132 (dubious)

. | 3 sn; 1200 1 7

53¢ 1sn. O 9 6,55 55 4,4, 4,3

J1sn| 100 11 | 96,6 46,6, 6 5 5 5 @3, 112

ooy L300 2 Q66

oy 11600 1 <3

2513 In | 2600 2 26,5

56% 1 sn 0 2 | @3, 3V,

J11snj 100 1 ®©3

L4y 12000 1 ©4

L, 3 In | 3000 2 Q7,6

62%| 1 sn 0 2 | ©4, 20

64 | 1sn| 200 11 [ ©4322222222°?2

.y 300 15 | ©4,4,4,33,3,332222222

. |34 sn} 600 1 ®2

. |y | 1000 2 | ®56 42

. |y | 2000 4 6, 5, 5, 3

. 13 sn| 2500 3 |95 46,5

67 | y 200 5 134,333 3

. |y 11200 6 | 97,666 94,4

69 |1 sn] 200 1 ®2

80 1%/ sni 600 2 35,5

171 36 125

Sergestes arcticus Kroyer.

S. arcticus, KROYER 1835.

S. atlanticus, BATE 1888 (partin).
S. arclicus, HANSEN 1906,

S. arcticus, WASSERLOOS 1908.

This species seems to bee
commonest of the genus, and
was indeed captured by the
“Michael Sars” Expedition in all
regions of the North Atlantic.
Its anatomy is so well known
that it is unnecessary to add
anything but a drawing of the
petasma (fig. 5), to show the
homologies with S. robustus, the
petasma of which 1 have taken
as the standard of comparison
(see fig. 11). It will be seen that
the part d is not found in S.
arcticus, while the part ¢, which
in most species is unarmed, is
in this species armed with a row
of spine clusters. This structure is figured by Kemp
(1910) pl. Il

The “Michael Sars” specimens are arranged according
to size in the following table:

102, 3 In 1500, Petasma, (13/1).

Sizes (C in mm.)

1,23 4567 819.1011'12113 14151617 18,19

Males .........ooe.... S O B - - Y5 U B S A

1 : | i i ! [
Females................ P i Lo { ‘i 12‘.2%4 ag 132
Young. ... 18232 8192620 6 911 21 | L

The vertical distribution diifers for the larvae and for
the adults, and is correlated with the fact that the latter
posses a fair amount of red pigment (see Kemp 1910,
p. 32), while the larvae are nearly colourless. (Compare
this with the table of vertical distribution of the different
sizes).

Size (C in mm.)

Depth m.: Hauls . Total
: 1-9 | 10—15 ; 16—19 :
i ! 1 ! i
0—201 12 . 55 | 1 56
201-500) 14| 48 : | 53
over 500 17 27 15 60
Total .| 44 | 100 | 2¢ . 15 | 170

It appears that the grown up individuals do not
ascend much beyond 500 m. from the surface, the species
resembling in this respect Acantephyra purpurea and other
prawns, the horizontal distribution of which it also shares,
being found all over the Atlantic, as far north as 65° N. lat.
between Iceland and Greenland. It has also been taken
in the Norwegian Sea on several occasions both by Danish

1) One haul from unknown depth.

Fig. 5. S. arcticus, & 16, st.

.5 AL RO
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ind Norse Expeditions, on the Norwegian Coast as far
rorth as in the Trondhjem-fiord. In May 1911 it was
aken in the Sogne-fiord along with Pasiphca principalis
ind P. multidentata (Sunp 1913). Generally it may be
tated that Sergestes arcticus in the Northern Atlantic
as nearly the same distribution as the genus Pasiphea.

able of catches. (Hauls dwing night marked *")

St. . Gear Lm.ow, Number Sex, stze
10y 300 19N
. 2 ? 1 912
19 4l 900 5 1211, 10, + 6,5
23y 100 1 . 7
2% 1sn 200 1 28
53% 1y 1600 1 -5
62% © 1 sn 0 2 5, 4
oy 1000 1 v 6,6, 6 5
64 1 sn 100 1 mast.
66 3sn 1500 9 « 7,77, 7, 6.6, 6, 6, 1,
3 sn 1000 2 6,6
. oby 10 1 o 7.7, 6, 6,
70 13/ sn 70 3 o8 7,5
. oy 1o 19 Q 19, 18, 18,17, 17, 17, 16, 16, 13,
, i g 14, 18,13, 13, 13, 13, 12, 12, 12,
' ‘ o 7
80 ; y 1000.. 5 ¢ 15 14, ©5, 5 5
. esn 1500 ¢ 1 .6
. y 2000 1 ¢ 16
31 3000 2 218, 16
81 1 sn 100 7 4 mast., 3 acanthosoma
"3, sn 600 1 -3
82 1 sn 100 20 5 mast., 15 acanthosoma
R 1 sn 200 13 mastigopus
84 ¥esn 600 1 o
. ¥ysn 1500 2 5 4
87 oy 00 12 8, 7,7,7, 7.6, 6, 6,5 5 5 5
8 ' 1sn 100 2 8,7
. y o 300 2 o7, 7
. Ly 1000 3 9,9 6 6
90 [ ¥asn 600 2 5, 4
.y 1000 3 ©9, 9,6 6
92 1sn 100 2 6, 4
Sy 300 2 w99
Sy 2000 1 -4
94 ! 31In 2000 1 ¢
98 " 1sn‘ 20 2 5, D
. Ly 600 3 99,87
y 1000 5 99666
. 3¢sn 1450 1 . <6
, 13 1500. 10 ;91916151514 13, $9,8,7, 7
101 y 600 4 %7,555
. 3¢ sn 1500 | 2 6, 4
. y 2000 2 17, <5
. | 3In: 2500 3 215, 14, 13
102¢] y | 600: 3 12633
LT3 1500 1 g6 o
21 | 45 170 $10, 927, =133

Sergestes corniculum (Kréyer).

KROYER 1860 (larva).
BATE 1888 (do.)

. corniculum, HANSEN 1896 (do.)

, corniculum, HANSEN 1903 (do.)

. rubroguttatus, 1.0 BiaNcO 1904 (adult).
. rubroguttatus, PESTA 1913 (adult).

. vigilax, STEPHENSEN 1913 (do))

. corniculum,
. corniculum,

N

L on

Young specimens of this species were described by
Kroyer in 1860, and later on Hansen (1896) gave further
particulars, and added a description of stage still younger
than that described by Kroyer. The adult was captured
in the Mediterranean by the “Puritan” and a drawing
of it was published by Lo Bianco (1904).—It was subse-
quently examined by Pesta and Stephensen, who gave
drawings of the petasma. 1 am not quite sure that the
Mediterranean species is identical with the Atlantic one;
there seems to be a very slight difference in the form of
the petasma but it may be accidental.

This fine large species is closely related to S. rubro-
guttatus, Wood Mason.

That I am right in referring the adult form to the species
described from larval specimens by Kroyer is proved by
a study of the outer maxillipeds. Fig. 6 shows the 6th
joint in an adult and in a mastigopus; in the lastnamed
the four distal subjoints are not yet distinctly divided
from each other, and in neither can the subdivision of
the two long proximal subjoints, mentioned by Hansen,
be seen with certainty.

The branchial apparatus agrees closely with the de-
scription given by Haxsen (1896, p. 957). In the adult
the relative lengths of the four posterior branchiz (those
above the 3rd and 4th pereiopods) are about as follows:
9—3—6—4.

The mxp.® do not differ very much from the pereiopods,
an only the proximal two-fifths of the external uropods
are devoid of setz on the outer edge. Nor does this
edge carry any spine (see fig. 7). The rostrum (Pl If,
fig. 1) is small, ending in a blunt tooth, directed for-
ward. Ocular and hepatic spines present. Cervical groove
distinct; so are also the branchiocardiac groove and ridge,
which run backwards to the edge of the carapace. The
pleon is smooth, the pleur® rounded, and the sixth somite
is very powerful, being nearly twice as long and one-half
deeper than the fifth.

The integument is transparent (but not soft) save
for some red spots on the fore part of the body (see
fig. 8).—The pleon also probably carries such patches,
but they are not visible in the preserved material. The
stomach is of a bright red colour, clearly visible through
the transparent body. S. rubroguttatus Wood-Mason is
the only other species of this type of colouring.

SUND — 2
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The eyes reach about to the middle of the 1st
segment of the antennular peduncles, the diameter of the
cornea being about half the length of the ocular peduncles,
which carry on their inner side and near the edge of the
cornea a low colourless tubercle, which is seen to receive
a branch of the optic nerve.

The antennular peduncle is slender, about two-thirds
the length of the carapace. The first joint is slightly

6a

6b 7 8

Figs. 6—10. Sergestes corniculum. 6 a) Outer end of third maxilliped, = 3-2, st. 67, y 200. 6 b) The same, § 17, st. 62, 3 In 3000.
8) Forepart of g 15, st. 51, y 300, (3).
10) Petasma, &' 15, st. 51, y 300, (3¢h).

7) Outer uropod, @ 15, st. 51, y 300, (*%).

The petasma is strongly and very characteristically
developed. In general plan it resembles that of S. ro-
bustus, but the processes ¢ and d are much more devel-
oped, while the processes g and f are reduced both in
size and armature. Thus the process f in S. corniculum
has only a single hook, situated on the tip, while the
end of ¢ is broadened and terminates with a row of
“claws”. Parallel with the terminal row is another, con-
sisting of smaller claws,

The largest individual is a female, 55 mm. in total
length, corresponding to a length of carapace of 19 mm.

shorter than the third, which is about one half longer
than the second. The internal flagetlum in the male
differs slightly from that in S. rubroguttatus, figured by
Woob-Mason 1892. Compare his figure with fig. 9.
The scaphocerite reaches about to the middle of the
third joint of the antennular peduncles. Its outer edge

is gently curved from base to tip, and more strongly in
the outer half.

The terminal spine is short and stout.

S50 ok s ot SR
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9) First antenna, &* 17, st. 51, y 300, (1%)).

Table of sizes.

Sizes (C) 3 11567 8'9 wn 12 13;1415 16i17 1819 Total
Males ... ... » o | tZIl i ! 8
Females............ ; ‘ ; i 5;7 4»l§ 30
Young.......| 112 5331 ; l BT

This beautiful species was taken at most stations,
except those situated in the NE quadrant of the area
investigated, 55 specimens being procured.

The bathymetrical distribution is shown in the fol-
lowing table. Although the catches are not numerous it
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appears that the species mostly lives in the intermediate
waterlayers, and rises some hundred metres nearer to the
surface during the dark hours.

Sergestes robustus Smith 1882,

. dissimilis, BATE 1888.
. mediterraneus, HANSEN 1896.

. dissimilis, HANSEN 1903(1, 2).
. inermis, HANSEN 1903(2).

. robustus, HANSEN 1908.
Table of vertical distribution. —»—  KEemp, 1910.

nhnuhhnonw

Small individuals of this species were caught at nearly
all the stations during the expedition, as well as a few
fine adult specimens. The identification of this species
proved to be very easy from Smith’s description, especially

Depth
(metres)

0—100 1 -9 2| 7 -2 as he has given a good drawing of the petasma, that
150—200 1 7 111 1 2 2 B B appendage which should be used as the “ear-mark” in
300-1700; 4 1 674 2. 21 776 9.15 the genus Sergestes. Several doubtful species are in my
Total ....' 9 ‘18 7 10 3 |35 1045 55 opinion rendered ,good“ on the evidence furnished by
Gr. tot. . “'-""2;;— S s sy the petasma. I have tried to use Smith’s designations of

o , the different parts of this appendage when dealing with
other species, but in many cases the homology is rather
doubtful, especially in very distantly related species, for
instance S. robustus and S. pectinatus.

Table of catches. (Hauls during night marked *) For the sake of a clearer understanding of the

— petasma [ reproduce here Smith’s drawing (fig. 11) and
St. ’ Gear Im. w.‘ Number Sex, size an additional figure of the outer pértion, seen -from
T | ) 7 behind, Smith’s figure being seen from before. The
? }? %13 - “fingers” f and g seen from before look like separate
} 0 J members, but in fact form one piece, bent in two planes
12, 9 (see fig. 12).
16 The smallest individual in which I could detect a
I 1 petasma was only 23 mm long (C=7), and among the

23%| 1sn i 200 |
aé: y ! 400 »
25 |12 sn’ 3400
29 y | 400!
34y ¢ 400 .
B4y, 300
49%| 4 1n | 1000-0

L

+O +0

/

7, 17 (verticai haul)

| 40! 3000 919, 17 individuals of C==8 | found three with petasma buds.
S1¥| 1sn . 200 | 915, Fig. 13 is drawn from a male of this size. There were
Sy o 300 } QU716 15, 14, o117, 15 twelve individuals with C =8, in wich no petasma could
Sy | 20000 - R18 be seen, but I dare not conclude that they are all females.
%2 33'1' lggg | °’;4 When C excedes 9 I believe than the petasma should be
s3# | 1 sr,‘, 100 e easily seen, and I have therefore classed as females all
F11sn | 200 510, 8 the specimens above 9 mm (C) without petasma. The
oy | 300 | Q17,16,16, 15, 14, &' 15 only adult female specimen is very like the male in
" 3 In | 2600 1218958 appearance, except that the eyes are slightly smaller.
5'61 3};,, 3£ t g }? 15 | cannot dismiss this opportunity of mentioning what
58*| y 300 916, 15, 13, 13, 13, & 17, 12 I believe to be the luminous organs of Sergestes robustus.
62%| 1 sn 0 | (v 4.2 (mast) The structures in question are small opaque patches on
SFL Y 12000 o7 the scaphocerite and on the outer uropods, arranged in
-1 3 In ) 3000 X %15 a similar manner to that found in §. challengeri. S. glo-
64 ! 1 sn 100 oy 3.0 (mast.) . i
. l1sni 600 ©4, 4 _rious and S. splendens. In S. robustus there is a row
3 In | 3000 ®9 of 14 patches on the scaphocerite: 7 along the outer edge

67 | y | 200
8 | y | 1000

151 27 | 57

IOR X of the muscle and 7 beyond the termination of it. On
g8 ., . the outer uropod there are 12 patches, six situated in
84,312,187 an irregular longitudinal row beyond the muscle, and
six near the inmer setose edge, in a row occupying
the second fourth from the base of that edge. 1 have not
been able to find such patches on other parts of the body

2
3
1
2
1
2
2
2
1
6
1
1
1
1 10 8, 8, 4
2
6
2
1
2
7
1
1
1
1
2
1
1
1

Y Two specimens from vertical haul not considered.

e at
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or appendages. On the outer uropods there are fine
dotted lines, just as in S. splendens, which may also be
luminous organs.

As the name denotes, S. robustus is one of the
largest species in the genus. It should be mentioned

that the abdomen in S. robustus is considerably longer

than in S. mollis. The following table shows the number
of specimens of each size and sex:

Fig. 11—13. Sergestes robustus.
31n 2600, (09),

The peculiar feature of this table is that no specimens
between 11 and 17 mm C. were caught. Is this to be
interpreted as indicating that the material comprises two
(or three?) yearclasses?

S. robustus was taken at 19 stations, on the northern
and southern sections, to the W. of the British Isles, and,
what is most remarkable, at st. 102 to the SE. of the
Faeroes, in the part of the Faroe-Shetland Channel be-
longing to the Norwegian Sea, as well as in the Spanish
Gulf and near the Canaries, but not on the route between
the Canaries and the Azores.

It had previously been captured by ,Blake” and
the “Albatross” off the New England coast (Smith), in
the Bay of Biscay by the “Caudan” (CAULLERY), in the
Mediterranean near Crete (ADENSAMER) and near Sicily
(Lo Bianco and RicGio). It has been taken at a number

OSCAR SUND

11) Petasma, after SmitH (1884), (ca. /).
13) Petasma, &*8, st, 67, y 1200, (*%).

{REP. OF THE *MICHAEL SARS" NORTH

Length

20030 40 50 60 70 80
(total) : o ‘
S e e - ‘—;“‘ e e - Total
L.ofcarap. ¢ ¢ 7.8 9110111213 141516 1718192021 22
(mm) Lo o | Lo
Males ..... 147202 111 11 2
Females. . . . 121216 5 | - 46
Young ..... 02641 1 P

(The figures given for total length are only approximate).

12 13
12) Tip of Petasma, & 18,st. 53,

of localities to the W. of lreland, and by Danish and
Norwegian expeditions to the SW. of the Faroes. - Gene-
rally it may be said that it is as yet known only from
the Gulf Stream and from Mediterranean watermasses,
inside and outside Gibraltar. Its apparent absence between
the Canaries and the Azores may be accidental.

Vertical distribution of sizes.

Depth 3Haulsj, 75-“3'.(79?&‘].»:“!“) Total
(metres) 158 9—1217-22
50-250 | 10 12 12 2
251-500 11 | 33 10 43
501—1000 14 | 36 5 0 1 i 12
> 1000 8 | 19° 14 5 38
Total ....... 4311000 41 1 6 |17
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From the vertical distribution as evidenced by the
“Michael Sars” catches it appears that S. robustus is a
deep-sea prawn, only the younger stages occurring in
the upper strata, but never at the surface. There is a
marked difference in the colouring of the adult and the
young, the latter being almost transparent, only the pur-
plish blue stomach shining through the carapace. The ex-
ceedingly beautiful colouring of the adult (scarlet lake with
crimson spots, golden feather-bristles and blue reflections)
is well described by Kemp (1910).

Table of catches.

(Hauls made during neight marked *)

Sex, size

St. - Gear 'm. w. | Number .

23% 1 sn 200! 5 1 911.10,9 9 o7
Gy 400 2 g0, ¢8

Eo T (1215) | 29

34y 400 1 %9

L& 1y sn . 600 | 2 999

35 : 4 sn 2400—()| 3 g1, 211 1o

. Y2 snc 4200 1 ¢ 10

42%  y 900 | 4 ¢ 11, 11, 10, 10

53% y 300 . 2 J1, 2

W 3 600 | 2 + 6,6

L Yasnt 2100 O

LE 13 In - 2600 ¢ 4 S8 17, <7, 7

56% 1 sn 100 | 1 . 7

L lsn 200 1 )

St v 300 5 o, 7,777
Y1000 3 - T T,

Oy 2000 2 L 10, «.6

L3 n 3000 13 2 10, \U 10,9,9.8,8, « 7,7,7,7,6,6
58% y 300 3310 8,7

62 1 sn 200 2 g9 ¢ 1

Ly 1000 2 g9 6

W 2000 2 « 7,5

25037 3000 2 319, 11

63 © 4 sn 1330-450 1 . 8

64 y - 2000 9 - 217,10, 10, 10, 10, 10, 59,7, 7
. % sn. 2500 2 g8 28

. 1 31m 3000 S5 14721, 928 8,8, 27
66y | 1500 3 14917 ¢8

67 i y 1200 14 1 48 97,7,.6,6,6,6,355,33535,55
81| y | 2000 1 139

87 |34 sn| 1500 1 158

. y 2000 2 98, 57

88 y 1000 3 498 97

. I%sn 1500 1 39

R y 2000 ¢ 1 210

90 v 1000 4+ %99 97,7

92% y 300 : 2 49 %9

. M3 snt 600 2 28 96,

Ay 1000 198

98 y 1000 18 - 8a7,946, 1a5mm.
. %1 sn| 1450 1 , &6

. 13 1n | 1500 10 g2, 8,8 7,7,7,7,7.7,7
101 |3+ sn; 1500 2 6,58

. y 2000 2 (66
102 y 1000 - 2 1,6

20| 45 151 21, ¢ 46, & 84

Larve.

At the stations 51,

52, 53 and 64 a number of

mastigopus stages were taken which 1 believe may be

referred to Sergestes robustus.

Their length is between

4 and 7 mm. (C = 1.7—2:5 mm.) and they agree perfectly
with BaTes’ (1888), OrTmANN’s (1893) and HaNsEN's (1903)
descriptions of S. dissimilis, which HaNsen later (1908)
cancelled as being the young of S. robustus?).

A study of the telson in these larva and in the sub-
adult S. robustus and its nearest allies makes Hansen'’s
statement probable, though some transitional stages (C =
3-4 mm.) are needed to make the series complete. Fig.
2 and 3, pl. I, are photographs of the head and tail-fan
of a specimen 4.7 mm. long (C = 2.1), and in textfig. 14
outline drawings of telson of the same specimen and of

| —
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S. robustus (juv.). Fig. 14 Tip of telson in 4 young specimens.
Size (C) inscribed in each drawing. The two smallest from st. 64 y 300,
the others from s. 98, y 1000, Fig. 15. Abdomen of =, 1.7 in fig. 14,

a smaller one (but subadult specimens of S. robustus) are
given. | will be noted that the larve and the subadults
possess the same number of lateral spines. In the smallest
of the subadults (C == 5) the tip is still cleft while in the
largest it has become simple. In one specimen with forked
tip, not figured, a single tip was observed ready to take
its place after moulting.

In the smallest larvae (C — 1.5—1.7) there were
also spines on the 2nd and 3rd abdominal somites, in
the very smallest (1.5) even on the first, while the spec-
imens described by Bate (L = 10 mm.), by Ortmann
(IO~A12 mm. ) by Hansen (9:5 mm.) and the others taken

) H. L Hansex writes (1908): It appears now that S. dissi-
milis is the mastigopus stage of S. robustus, so that intermediate
stages have been described as S. incertus H. 1. H. and as “the sub-
adult stage of S. mediterraneus H. 1. H.” 1 presume that «“S. in-
certus” in the passage cited is a misquotation for S. inermis.



by the “Michael S;rs" (47—7-0 mm.) had spines on the

#th, 5th and 6th only, see fig. 15. ,
" Larval examples of Sergestes robustus were taken
on the folloving occasions:

St. 51, O m.w.one, C = 2.4 mm. 3

., 52 0 , one,C=15 ,

- 953, 60 , one, C=20 ,

. 64, 100 , ten, C=19—2.5mm., one 1.5 mm.
. » 300 ., two, C=17 2.1

Sergestes splondens n. sp.

This handsome species is a near relative of S. ro-
bustus which it resembles in the form of its powerful body
(see fig. 16) though of much smaller size, the adult females
not reaching a total length of 40 mm. The males are
smaller. Though of such moderate size S. splendens has
a stout and more muscular body than perhaps any other

M

Fig. 16—18. Sergestes splendens, &' 10, st. 49, 3000. Outline of body (%/1), rostrum (®/1), ext. uropod and scaphocerite (1%:)
and petasma (%/1).

Sergestes. The sizes of the specimens taken are given
in the following table:

f .
Number of Length 0. carapace (mm.) Total
4|5]|6|7i8|9j10]1]12
4] 4|12l2n|5]3]6 51
14 5(®213(3[6|1]1] 85
$ S

The rostrum is in most specimens of the form re-
presented in fig. 16, though it is subject to some variation
as will be seen from fig. 19.

The carapace has distinct grooves but no ocular spine,
and the hepatic spine is represented only by a bluntly
rounded lobe. The eyes are larger than those of S. ro-
bustus, and spherical. On the inner and upper side of
the stalks there is the rudiment of an ocular tubercle.

SP—
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The branchie are as in 8. robustus, differing only
in the relative size of the posterior branchia above the
third pereiopod, this branchia being only two thirds as
long as the anterior, while in S. robustus it is nearly as
farge. The posterior branchia above the fourth pereiopod
is 45 as long as the preceding one.

The first joint of the antennular peduncles is slightly
shorter than the second and the third together. The
second is about one fourth longer than the third, which
is not much more than two times longer than broad.

The form of the scaphocerite and the outer uropod
may be seen from fig. 17. On both appendages is no-
ticed even in the smallest specimens a row of peculiar
patches which [ believe to be luminous organs, their po-
sition being analogous to that of the light organs of
S. gloriosus Stebbing and 8. Challengeri Hansen. In the
young specimens the patches are fewer in number, while
in the young of S. robustus no patches are visible till
the animal has reached a size of a full-grown S. splendens.

The colouring of newly preserved formaline spec-
imens consists of an intense scarlet on the fore part of the
back, fading gradually into the transparent abdomen and
legs. In the alcoholic specimens the colour is persistent
only along the grooves of the carpace.

The nearest relative of S. splendens is undoubtedly
S. Gardineri Kemp (Kemp 1913) which is proved by the
petasma in these species, (see fig. 18) that of S. splendens
carrying however only one process (e in the figure) were
S. Gardineri has two. Other points of distinction may
be derived from the relative length of the branchiz, and
of the joints of the antennular stalk; the presence in
S. splendens of patches believed to be luminous organs, etc.

Also from the species described by SteBBING (1908)
as 8. bisulcatus 8. splendens is easily distinguished by
the presence of the lastnamed character and by its size
(C. never exceeding 12 mm. in the 111 specimens, while
Stebbings specimen measured 24, the total length being
76 mm). From 8. gloriosus and 8. bisulcatus Wood Mason
our species is distinguished by its characteristic petasma
which resembles only that of S. Gardineri as stated above.

Table of bathymetrical distrt'bution.l)

Slze (C in mm)

D(fnp.t)h i Haluls | <7 i o | —_— Total
'DIN'D N|{D/N D N,D'N
{ { i { i 0
50-100%%5;3% fml %3§3!13
101-250 | 1|5 014 |5 18
>20|5 06 2 18] 3l4i3 @ 7
Total ... 24 | 28111 4,53 4/111361/75

1) Heavy figures denote the number of specimens taken during
the night.

Horizontally 8. splendens is apparently limited to the
southern part of the area explored. The accompanying
table of batymetrical distribution seems to indicate that
the species avoids the upper waterlayers during the day,
but ascends during the night, though it has not been
taken at the very surface of the sea.

Table of catches.

St. ’Gear ! mw - Number Y Sex, size
29,y 400 1 29
2 y | 300 | 1 28
45} 1sn: 100 1 g7
Lsn i 200 | 6 S A R A A A
y | 3001 50 2:1410,248,16a7,1a6and 4 a 5mm.
» ! ; g:1a10,2a8,18a7 and 546 mm.
. .y 2000 1 210
. 41In 3000 1 29
49 41n | 3000 ° 4 210,7, &10, 6
51 Lsn: 200 1 J 10
y 300 2 g 10, 9
. UYzsn 1000 | 1 &6
52 - Yasn 100 2 g6, 25
531 1sn: 100 4 210, 59,9 8
. y | 300 1 10
.y . 600, 2 997
. 3In ! 2600 1 48
56 1sn: 200 1 ¢ 1
.y 300 1 210
62y ;2000 1 210
641 sn . 100 1 4
. Y 2000 3 S0, o4, 4
66 3% sn: 1000 | 1 25
67 3in | 2000 2 $8(L=29), ¢ 12(L=39)
y 1200 22 J:4a6and4a5mm, Q:446and
L | .t BabSmm ®2a4mm
12 214 ! S

Larvae.

At stations 64 and 67 some larve were taken which
I believe may be referred to S. splendens. They resemble
this species very much in the form of the cephalic append-
ages, even the rudiment of the ocular tubercle being
visible as a protrusion from the nerve (see fig. 20, which
also shows the form of uropod typical of S. splendens).
It is true that an ocular tubercle is present in many
species of Sergestes, but none of these species were
taken in the same area with the larve in question.

An examination of the telson points also to S. splendens.
Fig. 21 shows the outlines of the telson in the three
larve, and in a nearly adult S. splendens. It will be
noted that the three pairs of dorsolateral spines found in
the smallest larvae, have disappeared in the two larger
larve, but the form of the tip convinces one of the
specific identity of the three larva, neither could any
other differences be found than those connected with



OSCAR SUND

[REP. OF THE “MICHAEL SARS" NORTH

20

“igs. 19—20. S. splendens. 19) Rostrum of 1 specimens, the sizes
(C) of which are inscribed, from st. 33, 1sn 100. 20) Head and
uropod of = 3.15 from st. 67, 1sn 50.

| 26 29

109,/
1

15

1
%

Fig. 21. S. splendens. Tip of telson of 4 specimens (the size of

which are inscribed) from st. 64 and 67.

size. Now both S. splendens and S. grandis carry only
one pair of spines on the telson, as does the larger of
the larve in question. But these spines in S. grandis
are situated very far from the tip, whereas in 8. splendens
they are found close to it (see fig. 21).

The larvae referred to S. splendens, were taken on
the following occasions:

St. 64, 1sn 100 m.w, one, C=2.6, L~ 6-15,
Urop. == 1-25 mm.
s ow Yy 2000 , ome, C=-29, L- 7.0,
Urop. - 130 ,
.07, 1sn 50 , one C=3.15 L= 87,
Urop. = 1.70 ,
PLII, figs. 2 and 3, are photos of the head parts

and tail-fan in the smallest of the specimens.

Sergestes grandis n. sp.

This species is very nearly related to the species
described by Faxonx (1895) from the Pacific under the
name of S. bisculatus Wood-Mason. In 1893 Faxon had
mentioned his species under the name of S. phorcus, which
was withdrawn by himself as a synonym. Now aiter the
publication of a more detailed account with illustrations
of S. bisculatus by Arcocx in 1901 it appears beyond
doubt that Faxons species is not identical with that of
Wood-Mason, so that the former must retain the‘original
name of S. phorcus. In describing S. grandis [ shall try to
indicate the points in which it differs from the species
mentioned.

Figs. 22 and 23 show two females, one adult and
one young. The relative length of carapace and ab-
domen is nearly as in Faxon's species, the abdomen,
telson excluded, equalling about twice the length of the
carapace, while i Wood-Mason’s species, according to
Alcock’s figure (Illustr. . . . Investigator, pl. L), the cara-
pace is half the length of the abdomen, telson included.

The rostrum, as in Faxon's species, is small, inclined
about 30° from the back. Both edges are parallel, and
the tip is excavated as in S. splendens.

Both transverse grooves are well defined, as are also
the gastrohepatic and the branchiocardial, the last running
nearly to the edge of the carapace, accompanied by a
marked keel.

The branchial formula is the same as i1 Faxon’s

" species; the second lamella above the third leg is not

however concealed beneath the first, but plainly visible,
and it is about ®3 as long as the first.

The eyes are as in S. phorcus. In the smaller spec-
imens the lateral length of the cornea is less than half
that of the stalk, while in the adult it is about two-thirds,
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Sergestes grandis, 22) Q 17, st. 52, y 600 (*1). Below is shown the fourth pereiopod more enlarged.

Figs. 22—23.
23) 9 10, st. 34, y 400 (3h).

Aa 240
24 a) scaphocerite (31). 24 b) antennular peduncle (51). 25) outer uropod (%/1)-

Figs. 24—26. Sergestes grandis, & 20, st. 51, 31n 4000.
26) petasma (191).

SUND — 3
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The antennular peduncles are of the same type as
hose of 8. robustus, though the 2nd joint is relatively
lightly longer, resembling that of S. phorcus (see fig. 24).

The scaphocerite (fig. 24) differs from that of S. phorcus,
he outer edge being less curved, and the inner being
lightly concave in its outer two-thirds. Its under side
:arries more feather bristles than in any other Sergestes
inown to me. These bristles are sparsely implanted in
| longitudinal bed along the middle of the scaphocerite,
ind their length equals about one-third of the breadth
f the appendage. The scaphocerite carries a row of
1—10 luminous (?) patches.

The fourth pair of pereiopods differs from those
oth of S. phorcus and of S. bisulcatus in having the
wo last joints broader, the greatest breadth of the pen-
iitimate joint being more than one-fourth of its length.

The exopodite of the outer uropod is shown in fig.
'5. The spine is situated slightly more than two-thirds
rom the base (in S. phorcus slightly less), the breadth
s contained about 4Y: times in the length (in S. phorcus
ibout 5 times). The general form recalls that found in
5. splendens. In 8. bisulcatus the uropod is of quite
nother type.

The telson has dorsally a broad shallow groove, the
imits of which bend slightly together just before the
niddle and form the dorsolateral edges of the telson in
ts posterior part.

Male. The only male (from st. 51) diifers from the
emales in the larger size of its eyes, a sexual difference
Iso found in 8. robustus. The grooves and keels on the
arapace are less distinct, and the integument on the
vhole is stiffer than in the females, perhaps depending
ipon difference in time since the last moult.

The petasma (fig. 26) possesses one process more
h) than in that of S. robustus, thus strikingly resembling
he petasma of S. phorcus, from which it differs however
n the following points:—(1) the process & ends in a
trongly curved hook, (2) the process e is much shorter.
Compare the drawing in Faxon, 1895, pl. LII).

Sergestes grandis, like 8. phoreus, has been captured
m a few occasions only, and apparently does not in-
1abit the superficial waterlayers. Some of the specimens
howed traces of red pigment (S. phorcus is reported to

e deep red). During the “Michael Sars” expedition it
vas taken as follows:—

St. 34, y, 400 m. wire, one, 3 10

» 49, 41n, 3000 - , one, @ 12

» 51, 3In, 4000 - , one, g 20

. 52,, 600 - , one ¢ 17

A 1200 - , two, ¢ 18, 12:5

StegBinG (1908) also describes a “S. bisulcatus” from
S. Africa taken i 250 —300 fathoms, 29 miles E®N. of Cape
Point. He says that his specimens “agree so closely with
Faxon’s description that it would be rash to base a
specific separation on the one or two minute differences
which [ have noticed”. A glance of his figure however
shows at once that his species has nothing to do with
Faxon’s. The form of the carapace is different in many
respects, and it is not easy to understand how Stebbing
could arrive at such a conclusion.

Neither is his species identical with that described
here as S. splendens, with which it seems to have the
nearest relations, as mentioned under that species.

Sergestes tropicus n. sp.

This species shares with S. phorcus Faxon (described
as S. bisculatus, Faxon 1895)"), and S. Kroyeri Bates,
and S. gardineri Kemp, the character of having a con-
spicuous tubercle on the eyestalk. Faxon does not mention
it in the text but it is seen in his figure. S. fropicus
is easily distinguished from S. phorcus by the form of
the petasma, compare fig. 27 with Faxon’s figure (1895,
pl. 52, fig. 1 h), and from S. Kroyeri by the form of the
rostrum (compare fig. 28 and fig. 29, the last being taken
from HaNsen 1903).

The uropods (fig. 33) are narrower (breadth con-
tained 4'/>—5 times in length) than in S. Kroyeri, the
uropods of which are “at most four times longer than
broad”.

From S. gardineri Kemp the present species is easily
distinguished by the form of the petasma, of which Kemp
(1913) gives an excellent drawing (pl. 7, fig. 4).

The third pair of maxillipeds are considerably shorter
than the third periopods, the length of the joints (begin-
ning with the second) being in a & 21 from st. 64:
6-5, 6.0, 7.0, 6-7, 6.0 mm. The fifth joint is subdivided
into three subjoints the relative length of which are as
36:11:20. The sixth joint is subdivided into 8 subjoints,
the relative length of which are as 17:20:14:13:13:
15:14:13.

The scaphocerite, which does not reach beyond the
middle of the third joint of the antennular peduncles?)

The telson ends in a point and carries three pairs of
spines along the dorsolateral edges and three other pairs
is broad and the lamellar portion is much in advance
of the triangular.tooth. (See fig 30 and 31 where also
the ocular tubercle is visible).

1) As regards the name S. bisulcatus, see under S. grandis.
2} According to BATE (1888, p. 388) it reaches, in S. Kroyeri
to the tip of the antennular peduncles.
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31 32

Fig. 97. Petasma of Sergestes tropicus, & 18, st. 53, 3in 2600 (7). Fig. 28. Rostrum and eye of S. tropicus, & 19, st. 49, 41n 3000 ('%:).
Fig. 29. Rostrum of S. Aroyeri, (after Hansen, 1903). Fig. 30. Fore-end of S. tropicus, & 18, st. 56, 31n 3000 (%/1). Fig. 31. The same (%1).
Fig. 32. Outer flagellum of antennular of the same specimen (*°/1).

&/

71

Fig. 33. Sergestes tropicus, 421, st. 64, 31n 3000. Right eye from above, petasma, end of 4. leg, telson and outer uropod. (Enlarge-
ments inscribed in the drawnings).
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between those edges. This feature together with others
in a large male from st. 64 is shown in fig. 33.

Both the uropods and the scaphocerite show a reti-
cular or cellular pattern, also found in S. mollis. The
integument is soft as in that species and supraocular and
hepatic spines are absent.

The branchi® are feeble compared with those of
S. robustus, though not in such a state of reduction as
found in S. mollis (see SmitH 1887). Relative length of
four posterior branchi® 6—2—4—3, the second branchia
above trl.? being very small and onesided.

The form of the secondary antennular flagellum in
the male is seen in fig. 32.

S. tropicus is one of the larger Sergestes, one female
and one male measuring about 70 mm. (C = 21). It
was found only in the southern part of the area examined,
in all 18 specimens having been taken. It seems to be
a deep-water species, as all the large specimens were
taken at a depth of 1000 metres or more, even though
most of the hauls were made during the night.

Colour orange, except mouthparts which are reddish-
brown. The dark stomach can be seen through the body.
The eyes are large and black,” the tubercle is of the
same colour as the stalk.

Table of catches,

- St. © Gear im w.  Number Sex, size
2y 120000 2 Q19 g8
By 2000 1 Q13
49 41In 3000 4+ 21,1912, Q12
51 Yasn. 7000 1 | &7, (def)

. Yasn 1000 | 1 1?9

..y ;3000 1 Q9

. [4In 4000 1 Q10

52:31n (1200, 1 210

53:31In 200! 4 4191818 Q11
56:31n 300 1 18
64 | 3 In 3000 1 21

8 11 I 18 94,892,139

Sergestes mollis Smith.

S. mollis, SmiTH 1884,

S. mollis, SmiTH 1887.

S. japonicus, HANSEN 1896,
S. japonicus, HANSEN 1903(2).

I have been somewhat in doubt as to what name
should be adopted for the numerous “Michael Sars”
specimens which agree in every particular with SMiTH’s
descriptions and figures, but have decided not to follow
HaNsen in regarding S. mollis as a synonym of S. ja-

ponicus Bate (BaTte 1881, 1888). The evidence given by
Hansen in support of his view seems too scanty. He has
compared the three 30 years old and mutilated “Chal-
lenger” specimens with Smith’s description, and found
no difference. He says:—*It should be specially mentioned
that an examination of the branchie showed the most
complete agreement with Smith’s description and drawing”.
Still, hie has not seen any Atlantic specimens, or he would
have noticed that the form of the rostrum differs greatly
from that of the specimen figured by Bate (1888, pl. 70),
and until it can be shown that this difference is due to
inaccurate drawing by Bate, it is safest to regard S. mollis
and S. japonicus as distinct species.

Fig. 34. Sergestes mollis & 17, st. 81, 3 in 3000. Petasma (351),

The petasma (fig. 34) is remarkable for the rudi-
mentary stage of the small hooks and tubercles on the
processes. It is possible, though not very probable, that
even the largest of our male specimens are not fully
developed.

S. mollis is undoubtedly a deep-sea species, as will
be seen from the following table of bathymetrical distri-
bution (3 ind. from vertical hauls not consid.):—

Nr. of Sizes (C. in mm.) Total g
Depth hauls 410 = 11—17 18—26 -
(metres) e 3 '8
'D{N/D|N|{D N: D N ;D N &
B/O—800 6 5|13/ 1) 5 2 | |1&i16] 3
—_—— |__l,_.__,‘—‘|.— ——
1000—1300 | 4 51127250 3 11 2| 1[18:37 55
15002100 0 5 7| 16 161 3, 7] 2|22 20| 43
— L - : - . ___i‘_
Total 1517 /25055 24 16 9 3,58 74132
Grand total * 32 | 80 | 40 . 12 | 132

! ; i
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This table affords no evidence of a diurnal vertical
migration, like that found e. g. in the case of S. splen-
dens. A similar difference regarding this habit is found
in the peneid genus Amalopenceus, the large-eyed species
of which have a marked diurnal movement, while nothing
of that kind could be inferred from the data regarding
the species which lives deepest and has the smallest
eyes, viz. A. Alicei. The same rule holds good in the
genus Sergestes, S. mollis having very small, S. splen-

Table of sizes.

dens very large eyes. It will be noted that the large
specimens were all taken at a depth of 1000 metres or
deeper.

S. mollis was formerly known only from deep water
along the Atlantic coast of the United States (Smith 84, 87).
During the “Michael Sars” Expedition it proved to be
fairly common, as it was taken nearly every time the
deep-sea plankton appliances were towed, even as far
north as between Scotland and Rockall (st. 101), but it has

SIze oo BERNE: 6i718?9!10111?12;13%14515;16117 1819 ' 20 21322;23‘241;25%26& Total
! : i : : i | l . ; ! , H
| | ‘ ¢ o i | |
Males.............! i i ! i k 3 3! 2 9 1 | j ‘ 10
| P I E Co ‘ ‘
Females ....... P o 2 44 2 3.3 1 2 1 26
; i Lo
Young ........... 1:16116 18] 7 13112 4. 7 5 99
Table of catches. not been captured in the Norwegian Sea, wherc it prob-
; ; ably does not occur, as we may infer from the non-occur-
St. - Gear - m. w.| Number Sex, size . . .
‘ : rence there of other Atlantic deep-sea species, such as Fyme-
191 i 900 | T nodora gracilis Smith, which is indeed replaced in the
25| 12sn | 3400 2 210, 8 Norwegian Sea by a near relative: H. glacialis Bucholz.
2] y | 2000 2 210, 8
35| Yesn | 4200 IS D)
2y 900 8 ©9,7.7,7,7. 6,6, 6 Sergestes vigilax Stimpson, H. 1. Hanseu
45! vy 2000 12 ¢ 16,16, :11,10,9,9,8,7,7,6,6,5 S. vigilax,, STIMPSON 1860 (mastigopus).
» | 4 1In 3000 5 10,9, 7,7, 7 S. vigilax, HANSEN 1896.
9! y 2000 . 6 < 10, 10, 10,9, 9, 7 )
. 1410 13000 3 .99 7 Hansen has described the adult very carefully, and
51 12sn| 700 1 DR there can be no doubt as to the specific identity of Stimp-
. i y 2000, 5 ©JI19.913875 son’s young specimens and the adult described by Han-
535 4;" Tﬁm ? 3 Y ig Zz sen. In the material from the ‘“Michael Sars“ expedition
. !3 n 2600 12 §17: 15, & 15, 14, 5,12,9,9, 8,7, 6, 5 all stages from the very srr?al.lest are present, anﬂ the
560 y | 1000 1 3 1555 development of the charcteristic rostrum and maxilipeds
. | 3in 3000 1 98 can be followed without interruption until they assume
62, y | ;g g & ‘131 66 their final shape, (see fig. 35 and 36). The number of
L y : 1‘ : :';/‘ y . . gy
. 1 31In | 3000 7 ? 23, ®13, 12, 10, 10, 10, 9 spines on the 6th‘ joints of the makxillipeds 1 have found
63, 4 sn |ss00- 1 Q18 to vary between 20 and 22, or rather less than stated by
. i 4sn 19895, 2 217, 10 Hansen (22-—-25). The 5th joint is subdivided into two
64 y | 2000 13 18, 515 ©13,7,7,6 6,6 5 5 subjoints, the distal one being about one-fourth the length
i S %55 R of the entire joint.
('36; 3 In ?ggg ? 5?2 19,19, 14, & 17,16, M, ©12, 11 The petasma (fig. 38) is of quite another type from
67, z, 1200 g 510, 8, 6, 6, 6, 6, 5, 5, 5 that found in S. robustus, and shows the closest resemb-
80! 3 1n | 3000 3 Q 17, 15, 15 lance to that of S. atlanticus.
81/ 3 In | 3000 7 ? 23(L=T1), 21 (L =64),17, 16, 15, 14 S. wigilax is a small species, as seen from the fol-
| 1000 J‘; ) lowing table:—(specimens of 2!/s» mm. are entered as
82 y 3 | 513121 ) .
31, y | 1000 1 55 being 3 mm., etc.)
. 31n | 3000 2 | 920,19 ) N - :
87 3/, sn | 1500 3 ®12, 7.5 Size (C.inmm.)! 1 J 23 4 | 5} 6 i 7 i 8 §TOta]
. 2000 | 1 16 [ A S
90| i 3000 1 ;;QO Males ............... R T T | 19
101} 3 In | 2500 2 192,16 Females ............ 1 L imwosp 2 @
2| 3 135 Young............. 1139050026011 ' 1127

P =
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S. vigilax is probably limited to the tropical At- ; Size .
lantic’). It was taken only on the southern section, from Number Total | &
. Depth | of hauls . =
Africa to the Sargasso Sea. The catches were too few to (metres) <49 > 49 2
.« . . . . [l
al_lov.J any definite conclusions regarding the bathyfnet.ncal DINID } N | D f N ! D II NS
distribution to be drawn, but the table seems to indicate : 1 L :
that (1) the adults prefer deeper water than the young, 0-5 | 5 5|4 | 64| 4|14 47 | 78125
(2) that the adults sink during the night. 100200 | 4 9| 8 ‘ 6| 2 i 21 | 10 T 37
i s
00— | 5,6 5| 3/nlsiw6; 9
Total .......... ?145222563:73 17%41i73£114‘187
‘ ! ; ) i i i
i Gr. total .. 362) i 129 58 187
Table of catches.
St. Gear | m. w[ Number | Sex, size
23| y ] 0. 1 Q7
. T f(ms m)! 1 Q7
20, y | 100 3 4755 45
421y 300 : 1 g7
45! 1sn| 100 15 &7 9655 ®4, 4, 435353, 3,
| 2,2 2 2
v y 300 - 6 27,76 46,66 3
» .y l20 1 g6 ’
47 ' /2 sn 0 4 3,33 3
19 vy 370 ¢ 6 | =5, 3 23 22 22 20
. | 4ln [1000-0 1 F7
.y 2000 2 262
51 1sn7) 0 21 97 %6als 542 9425 243,34
3 ' i35 a4 mm
. y 300 - 2 | 26, 6(def)
37 35 38 36 sy ;20000 1126
.. . {4 1In | 4000 . 1 26
Pig. 35—38 Sergestes vigilax, 35) Q 7, st. 67, y 1200, rostrum (4%/o). 52 0 29 6.5 51435 143 6425 642
) &6, st. 29, y 400, end of 3. mxp. (®). 37) &' 6, st. 29 y 400, I sn | ¢ 6.5 p12ds 183,642 622
outer uropod (). 38) 46, st. 29, y 400, petasma (¥/). Vpsn| 100 | 3 95 5 ‘ C) 4 :
. 131200, 2 | Q6 6
53 1 sn 0 1 oL}
. | 1sn 60 22 52445 224,5435 543, 6a2s,
1) HANSEN’s opinion (1896) that Bates’ S. parvidens, which was ;, ‘ 24 92mm
:aken both in the Atlantic and the Pacific, is the young of S. vigiiax . lsn 100 11 Q7,666 6,6 5 5 345, 45, 4
s certainly wrong. The eyestalks are, as represented by Bate, much .l lsn, 200 5 28, 46,6 6 6
too short, In a specimen of S. wvigilax of the same size they are , y 300 5 97,7,6 65
much more than half the length of the carapace. It is equally cer- .y 600 1 Q6
tain that S. macrophthalmus, Stimps. is not the mastigopus of S. 58 1sn| 100 1 46
vigilax. The “Michael Sars” specimens of young S. vigilax agree i 360 1 Q7
fairly well with STIMPSON’S description, but they seem to have more 62 1sn| 200 1 ey
numerous dorsal spines, which are found not only, as in S. macroph- 64 1sn| 100, 12 S 4445 144 3435 143, 3425
thalmus, on the hinder edge of the carapace and on the fourth and L l1sn! 200" 9 3,235, 23
iifth abdominal joint, but also on the third and sixth joints up to a . 1 y 300 3 30, 28, 1.5
size of 7—8 mm. (C = 2,5 mm.). The size given by Stimpson (0,7 . i 3sn| 600 1 L %26
inch = 17 mm.) suggests that S. macrophthalmus is uot identical g‘ y 1000 8. | 96, 465 5®4s 45 4, 3
with S. wvigilax, as this species has lost all its dorsal spines before y 2000 | 1 Q6
it attains a total length of about 13 mm. 67 | 1 sn 50 ‘ 6 : 532, 28, 27, 23, 22, 17
Ly 22000 2 932
Loy 112000 4 975(L=246,575
?) One vertical haul (one specimen) not considered.
[ 3
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Sergestes armatus Kroyer

S. armatus KROYER 1855 (mastigopus)
S. armatus HANSEN 1896 ( —,,— )

This species has hitherto been known only from its
mastigopus stage, but during the “Michael Sars” expedi-
tion many adults were captured, which 1 shall briefly
describe.

40 39 41

39) ¢ 14, St. 23, y 400, rostrum

Figs. 39—41. Sergestes armatus.
41) 4 10, St. 51,

Gh). 40) 9 14, St. 23, y 400, end of 3. mxp. (1%).
y 300, petasma (/).

Rostrum adscendent, its outer third tapering to an
acute point (see fig. 39). Supraocular and hepatic spines
present, the latter situated upon a marked keel running
from the base of the antenna and disappearing behind
the spine. The branchiocardial keel and furrow are also
distinct and reach the hinder edge of the carapace.

In the antennular peduncles, the aggregate length of
which is about 85 %, of the length of the carpace, the
first and the second joints are nearly equal, the third
being about one-third longer than either.

The very long third maxillipeds have the sixth joint
divided into four subjoints, the relative lengths of which

are as 21:30:16:33. All four subjoints carry strong
spines arranged as shown in fig. 40. In all the specimens
the distal subjoint is strongly curved. .

The outer uropods are fringed with sete along %/5—3/,
of their external edge, and a spine is present only in
some of the young specimens.

The petasma (fig. 41) recalls to some extent that of
S. vigilax.

As far as can be judged form material preserved in
formaline pigment is absent, except in the stomach, which
is purplish.

S. armatus is a large species, compared with the
others in Hansen's group I, as will be seen from this table:

Size (C in mm.) 3;4"5§617‘;8’}9{10'§l1112‘13 14! Total

! i ! : , ! i i H I

Males ................ : i 101 ‘;1‘;1‘g Lo Co4
Females........... o 1:3°3 1.4,1, 1.1 15
Young ... 5.4 21 A C1

The nearest relative of S. armatus Kr. is S. diapon-
tius Bate H. J. H (= S. penerinki Bate H. J. H.), but is
distinguished from it by the form of the antennular
peduncles and the relative length of the hairfringed por-
tion of the outer uropods.

S. armatus has been identified with certainty only in
the Atlantic. Bate’s specimens from the Pacific and from
Australian waters, are not, according to Hansen (1903),
correctly determined.

Regarding the bathymetrical distribution not much is
known, and the “Michael Sars” material is too scanty to
allow of any definite conclusions being drawn. (See table
of catches).

Table of catches.

Sex, size

St. i Gear !m. w.l Number \
23 [ y . 400 1 Q14
5y 300 5 | 910, 10,8 8,7
. | 47 " 3000 1 | ¢10,
s51'1sn’ O 2 | 93,3

i 1sn: 200 1 g6
.y 300 2 1910, 10
53, y 300 2 1997
. y = 600 1 Q7
64| 1sn: 100 3 | $312,3 3

1sn! 200 2 | &4 4

.y | 300 3 |94 4,3
Loy 1000 2 |98 &7
.|y 2000 1 26
67| 1sn| 50 1 len
. 13 sn| 600 1 L@ 4.
Ly 11200 2 | QI3(L—36), 49 (L=3]
6 | 17 | 3 159,411
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