branchial lobe on somite XII not hidden under ante-
rior lobe; LI undivided, not overlapping other lobes
and processes; LT entire; LC divided, with distal
lobule strongly curved laterally at 1/2 length and
overlapping other lobes and processes; proximal
lobule directed proximally; LAc absent; LA evenly
curved medially, reaching 0.4-0.6 PV length, no
photophores found.

Description: Integument usually semi-membra-
nous; Cp 2.1 times as long as high and 0.48 times
as long as abdomen (Fig. 43A). Abdomen with
somite VI.1.6-times as long as high-and-1-1-times-as
long as telson; telson 3.5 times as long as wide.

Ocular papilla 0.3 times as long as wide; cornea
usually poorly pigmented, light brown, 1.0 times as
long as wide, 0.7 times as long and 1.6 times as
wide as eyestalk. A I peduncle 0.6 times as long as
Cp, with segments 2 and 3 0.67 and 0.63 times as
long as segment 1, respectively; segment 3 of male
outer A I flagellum in male with tubercle overlap-
ping segment 4 of flagellum; segment 4 bearing 5
serrated bristles and several setae on dorsal surface
(Fig. 44C). A II peduncle 0.4 times as long as
scaphocerite; latter 3.2 times as long as wide (Fig.
43B), 0.83 times as long as A I peduncle.

Fig. 43. Sergia plumea, male, “Dana” St. 3909-2, Cp
length 17.1 mm. — A, lateral view of Cp. — B, scapho-
cerite. — C, Up.

Md palp 0.32 times as long as Cp, with proximal
segment 2.3 times as long as distal one. Mx I with
palp 2.3 times as long as wide and 0.06 times as
long as Cp; endopod 1.7 times as long as wide and
1.7 times as long as palp; endite 1.5 times as long
as wide and 1.0 times as long as palp. Mx II with
exopod 3.0 times as long as wide and 0.37 times as
long as Cp; palp 3.8 times as long as wide and 0.12
times as long as Cp; endopod 2.0 times as long as
wide and 0.9 times as long as palp; endites sub-
equal, 1.6 times as long as wide and 0.4 times as
long as palp.

Mxp I with exopod 2.7 times as long as wide and
0.16 times as long as Cp; endopod 1.3 times as long
as exopod, segments 2 and 3 1.4 and 1.3 times as
{ong as segment 1, respectively. Mxp 11 0.9 times as
long as Cp, with merus 1.1, carpus 1.0, propodus
1.1, and dactyl 0.5 times as long as ischium. Mxp
III 1.5 times as long as Cp, with merus 1.1, carpus
1.2, propodus and dactyl 1.1 times as long as ischi-
um; propodus and dactyl divided into 4 and 7 sub-
segments, respectively.

P I 1.0 times as long as Cp, with merus 2.6, car-
pus 1.5, and propodus 2.8 times as long as ischium;
propodus divided into 9 subsegments. P II 1.5 times
as long as Cp, with merus 3.4, carpus 2.2, propodus
2.8, and dactyl 0.1 times as long as ischium; propo-
dus incompletely divided into 12 subsegments. P I1I
1.7 times as long as Cp, with merus 2.6, carpus 2.3,
propodus 2:8;-and-dactyl-0:2 times-as long asischi-
um; propodus divided into 11 subsegments. P IV
1.2 times as long as Cp, with merus 1.3, carpus 0.8,
and propodus 0.9 times as long as ischium. PV 0.6
times as long as Cp, with merus 1.0, carpus and
propodus 0.6 times as long as ischium.

Somite VII with arthrobranch 0.19 times as long
as Cp and 4.4 times as long as epipod. Somite IX
with anterior pleurobranch 0.26 times as long as Cp
and 6.8 times as long as posterior pleurobranch.
Somite X with anterior pleurobranch 0.29 times as
long as Cp and 5.9 times as long as posterior pleu-
robranch. Somite XI with anterior pleurobranch
0.31 times as long as Cp and 7.3 times as long as
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posterior pleurobranch. Somite XII with anterior
pleurobranch 0.31 times as long as Cp and 1.9
times as long as posterior pleurobranch, posterior
lobe not hidden under anterior lobe. Somite XIII
with anterior pleurobranch 0.31 times as long as Cp
and 1.0 times as long as posterior pleurobranch.

P11 with basipod 0.32 times as long as Cp and
exopod 2.4 times as long as basipod. P11I with basi-
pod 0.31 times as long as Cp; exopod 2.7 and endo-
pod 1.5 times as long as basipod, respectively. P1 111
with-basipod-0.28 times-as-leng-as-Cp; exopod-3.0
and endopod 1.7 times as long as basipod, respec-
tively. P1 IV with basipod 0.28 times as long as Cp;
exopod 2.6 and endopod 1.3 times as long as basi-
pod, respectively. P1 V with basipod 0.25 times as
long as Cp; exopod 2.2 and endopod 1.3 times as
long as basipod, respectively.

Up with exopod 4.4 times as long as wide, 6.9
times as long as basipod and 0.6 times as long as
Cp; endopod 3.6 times as long as wide and 0.7
times as long as exopod (Fig. 43C).

Petasma (Fig. 44A-B). PV long and narrow, 4.5
times as long as wide, tip slightly curved and direct-
ed laterally. LI well developed, not reaching end of

Fig. 44. Sergia plumea, male, “Dana” St. 3909-
2, Cp length 17.1 mm. — A, caudal view of
petasma. — B, oral view of petasma. — C, male
outer A I flagellum.

PV, 3.0 times as long as wide and 0.4 times as long
as PV. LT slender, reaching end of LI, not reaching
end of LC, 3.3 times as long as wide and 0.4 times
as long as PV, armed with few small hooks on dis-
tomedial margin. LC with distal lobule 3.4 times as
long as wide and 0.7 times as long as PV, armed
with few small apical hooks, tip directed laterally;
proximal Iobule 1.3 times as long as wide and 0.3
times as long as PV, armed with row of small hooks
along entire dorsolateral margin and single medi-
um-sized apical hook. LA short, 2.1 times as long
as wide and 0.5 times as long as PV, armed with
few hooks near apex.

Photophores. No photophores were found in the
“Dana” specimens.

Remarks: Since the original description by Illig
(1927), S. plumea has not been recorded and has no
junior synonyms. Even in the “Dana” collection,
this extremely rare species is represented by only
about 20 specimens. Although varying in minor
features.-of -the -petasma,-they correspond to.the
Tllig’s description and undoubtedly belong to the
same species. Most specimens have a semi-mem-
branous integument and a poorly pigmented
cornea, while a few have the integument firm and
the cornea well pigmented. Due to the dominance
of the former group, it is difficult to believe that
these variations are associated with moulting. They
thus remain a puzzle.

Sergia plumea is close to S. bisulcata (see differ-
ences and affinities in remarks to S. bisulcata). It
differs from all other species of the species group in
having (1) P Il propodus with 11 subsegments and
(2) the distal lobule of LC strongly curved at about
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1/2 length. Other affinities and differences between
S. plumea and all other known species of the
species group are shown in Table 5.

Geographical distribution (Fig. 38): North
Indian Ocean only: Throughout northern part, in
Arabian Sea (type locality, Illig 1927), off Sr
Lanka (“Dana”), Bay of Bengal, north of Sumatra
(“Dana” and “Galathea”).

Thus, the distribution of S. plumea is very limit-
ed. It is sympatric with S. maxima and S. bisulcata
and allopatric to all other species of the species
group.

Vertical range: An interzonal species, migrating
daily between the meso-/upper bathypelagic and
upper mesopelagic zones. “Dana” specimens were
taken within the depth range 200-1500 m. All spec-
imens occur at 200-300 m at night and 800-1500 m
during the day.

Sergia potens (Burkenroad, 1940)
Figs. 38, 45-46

Sergestes bisulcatus. — Stebbing 1905: 87, pl. 24 A,

Fig. 45. Sergia potens, male, “Dana” St. 3975-6, Cp
length 25.9 mm. — A, lateral view of Cp; bc scapho-
cerite. — C, Up.

1910: 381. [Not Wood-Mason in Wood-Mason &
Alcock 1891a.]

Sergestes potens Burkenroad,
Richardson & Yaldwyn 1958: 26.
Sergestes phorcus. — Barnard 1950: 641, fig. 120.
[Not Faxon 1893.]

Sergestes (Sergia) potens. —Yaldwyn 1957: 15, figs.
11-18. — Kensley 1971: 253, fig. 19; 1977: 18. —
Vereshchaka 1990b: 138.

Sergia potens. — Vereshchaka 1995a: 1651.

1940: 48. -

Material examined: “Dana” stations: 3640-6 (1f
21'5); 3975-1 (2f 16'-19' & 4§ 7*/>-8'/2); 3975-6
(Im 26); 3978-1 (4f 9-23 & 5m 9'/»-21'/2); 3978-7
(1f 11 & 2m 12-14); 3978-8 (1f 9'/. & 1m 21'/: &
16j 6'/>-8).

“Galathea” stations: 607 (1f 26'/2); 634 (1m 30).

Type locality:
18°37’E.

South Atlantic, 35°42'S,

Type material: Holotype of Sergestes potens
(“Dana” St. 3975-7, was in ZMUC, now lost; see
Introduction).

Diagnosis: Integument firm; rostrum acute, usu-
ally bidentate; cornea considerably wider than eye-
stalk; segment 3 of outer A I flagellum in male with
well developed tubercle overlapping segment 4 of

flagellum, witheut—terminal -setae—overtapping

tubercle, segment 4 of flagellum bearing 5-6 serrat-
ed bristles on dorsal surface; posterior branchial
lobe on somite XII not hidden under anterior lobe,
LI;undivided, not overlapping other lobes and
processes; LT divided; LC divided, with distal lob-
ule straight, overlapping other lobes and processes
and with proximal lobule directed laterally; LAc
present; LA evenly curved medially, reaching 0.9-
1.1 of PV length. Photophores in 2 rows on scapho-
cerite medial to inner strip of muscle (8-12 organs
in longitudinal row and 2-6 organs in oblique row)
and 2-7 in triangular figure distal to apical muscle
strip on Up exopod.
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Description: Cp 1.9 times as long as high and
0.42 times as long as abdomen (Fig. 45A).
Abdomen with somite VI 1.6 times as long as high
and 1.2 times as long as telson; telson 2.9 times as
long as wide.

Ocular papilla inconspicuous, 0.3 times as long
as wide; cornea well pigmented, dark brown, 1.0
times as long as wide, 0.9 times as long and 2.2
times as wide as eyestalk. A I peduncle 0.7 times as
long-as Cp, with segments 2 and 3 0.63 and 0.53
times as long as segment 1, respectively; segment 3
of outer A I flagellum in male with tubercle reach-
ing end of segment 5 of flagellum, segment 4 bear-
ing 5-6 serrated bristles and few setae on dorsal sur-
face (Fig. 46C). A 1I peduncle 0.5 times as long as
scaphocerite; latter 3.4 times as long as wide (Fig.
45B), 0.83 times as long as A I peduncle.

Md palp 0.33 times as long as Cp, with proximal
segment 2.1 times as long as distal one. Mx I with
palp 2.5 times as long as wide and 0.07 times as
long as Cp; endopod 1.8 times as long as wide and
1.5 times as long as palp; endite 1.7 times as long
as wide and 0.9 times as long as palp. Mx II with

Fig. 46. Sergia potens, male,
“Dana” St. 3975-6, Cp length 25.9
mm. — A, oral view of petasma. —
B, caudal view of petasma. — C,
male outer A I flagellum .

exopod 3.2 times as long as wide and 0.33 times as
long as Cp; palp 2.9 times as long as wide and 0.11
times as long as Cp; endopod 1.9 times as long as
wide and 1.0 times as long as palp; endites sub-
equal, 1.6 times as long as wide and 0.5 times as
long as palp.

Mxp I with exopod 3.2 times as long as wide and
0.20 times as long as Cp; endopod 1.0 times as long
as exopod, segments 2 and 3 1.0 times as long as
segment 1. Mxp II 0.8 times as long as Cp, with
merus 1.0, carpus 0.8, propodus 0.9, and dactyl 0.5
times as long as ischium. Mxp III 1.3 times as long
as Cp, with merus and propodus 0.9, and dactyl 0.8
times_as long as ischium; propodus and dactyl

divided into 3 and 7 subsegments, respectively.

P 1 1.0 times as long as Cp, with merus 2.9, car-
pus 1.7, and propodus 3.3 times as long as ischium;
propodus incompletely divided into 10 subseg-
ments. P II 1.4 times as long as Cp, with merus 2.8,
carpus 2.2, propodus 3.0, and dactyl 0.2 times as
long as ischium; propodus divided into 12 subseg-
ments. PIII 1.7 times as long as Cp, with merus 2.9,
carpus 2.4, propodus 2.7, and dactyl 0.2 times as
long as ischium; propodus incompletely divided
into 13-14 subsegments. P IV 1.1 times as long as
Cp, with merus 1.5, carpus 1.0, and propodus 1.2
times as long as ischium. P V 0.6 times as long as
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Cp, with merus 1.2, carpus 1.0 and propodus 0.8
times as long as ischium.

Somite VIII with arthrobranch 0.13 times as long
as Cp and 2.0 times as long as epipod. Somite IX
with anterior pleurobranch 0.23 times as long as Cp
and 4.7 times as long as posterior pleurobranch.
Somite X with anterior pleurobranch 0.26 times as
long as Cp and 3.4 times as long as posterior pleu-
robranch. Somite XI with anterior pleurobranch
0.29 times as long as Cp and 4.4 times as long as
posterior pleurobranch. Somite XII with anterior
pleurobranch 0.32 times as long as Cp and 1.2
times as long as posterior pleurobranch, posterior
lobe not hidden under anterior lobe. Somite XIII
with anterior pleurobranch 0.29 times as long as Cp
and 1.2 times as long as posterior plearobranch.

P1 T with basipod 0.30 times as long as Cp and
exopod 2.3 times as long as basipod. Pl II with
basipod 0.30 times as long as Cp; exopod 2.5 and
endopod 1.3 times as long as basipod, respectively.
P1 IIT with basipod 0.30 times as long as Cp; exo-
pod 2.4 and endopod 1.3 times as long as basipod,
respectively. P1 IV with basipod 0.29 times as long
as Cp; exopod 2.0 and endopod 1.1 times as long as
basipod, respectively. P1 V with basipod 0.26 times
as long as Cp; exopod 1.7 and endopod 1.0 times as
long as basipod, respectively.

Up with exopod 4.7 times as long as wide, 5.5
times as long as basipod and 0.7 times as long as
Cp; endopod 3.3 times as long as wide and 0.7
times as long as exopod (Fig. 45C).

Petasma (Fig. 46A-B). PV short, 2.7 times as
long as wide, tip straight. LI well-developed, direct-
ed medially, not reaching ends of LT and LC, 2.9
times as long as wide and 0.4 times as long as PV.
LT with distal lobule overlapping PV, 1.6 times as
long as wide and 0.3 times as long as PV, armed
with _several small hooks-on-distomedial-margin;
proximal lobule 1.2 times as long as wide and 0.2
times as long as PV, armed with several small distal
hooks. LC divided into 2 lobules: distal and proxi-
mal; distal lobule overlapping other lobes and
processes, 2.1 times as long as wide and 0.6 times
as long as PV, armed with several small hooks on
distomedial side and few larger proximal hooks,
straight, tip directed distally; proximal lobule 3.4
times as long as wide and 0.4 times as long as PV,
covered with several medium-sized hooks, directed
laterally. LAc small, 1.5 times as long as wide and
0.1 times as long as PV, covered with small hooks.
LA strong, 3.8 times as long as wide and 1.0 times

as long as PV, armed with numerous hooks along
medial side and near apex.

Photophores. Scaphocerite: photophores ar-
ranged in 2 rows medial to inner strip of muscle, (1)
longitudinal row of 8-12 organs {(sometimes fused)
from 0.3-0.4 to 0.9-1.0 blade length and (2) oblique
row of 2-6 organs (often fused) from 0.2 to 0.3
blade length. Up exopod: 2-7 photophores in trian-
gular figure distal to apical muscle strip. Up endo-
pod: 1 photophore in proximomedial corner.

Remarks: All “Dana” specimens agree with
Burkenroad’s (1940) description and are similar,
almost identical to the description by Stebbing
(1905, 1910, both as Sergestes bisulcatus). “Dana”
specimens vary morphologically in the form of the
rostrum (which may sometimes be more elongate
and even unidentate), the position of the pho-
tophores (organs in the oblique row on the scapho-
cerite range from completely separate to almost
entirely fused; 1-3 additional proximal photophores
may rarely be present on the Up exopod, near the
inner margin), minor proportions of the branchiae
and appendages, and in the fine structure of the
petasma (proportions of the proximal lobules of LT
and LC, the latter always overlapping other lobes
and processes; the configuration of LA, which is
always completely straight and nearly reaching the
end of PV).

Affinities and differences between Sergestes
potens and all other known species of the species
group are shown in Table 5.

Geographical distribution (Fig. 38): Atlantic,
Indian, and Pacific Oceans.

Southeast Atlantic - Southwest Indian Ocean:
Off South Africa (“Dana”; Stebbing 1905, Calman

1925, Barnard—1950;—Kensley —1971).—Southeast
Indian Ocean (Wasmer 1992 [1993]).

Pacific: Off New Zealand (*“Dana” and
“Galathea™), Cook Strait, in the stomachs of
grouper and ling, east of New Zealand (Wilson
1978); over Nazca and Sala-y-Gomez Ridges
(Vereshchaka 1990b).

The presence of comparatively large numbers of
S. potens in two areas is more likely a result of the
scanty sampling of the southern Indian Ocean and
the rarity of the species than of its actual absence
here. S. potens is parapatric to S. grandis, S. bisul-
cata, S. phorca, and S. filicta, which live north of
10-15°S in the Atlantic, Indian and Pacific Oceans,
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Fig. 47. Sergia wolffi, holotype, male, “Dana” St. 1217-1, Cp
length 20.0 mm. ~ A, lateral view of Cp. — B, scaphocerite. —
C, Up.

while S. pofens occurs south of 10-15°S in the same
oceans. S. pofens is sympatric with S. maxima and
S. burukovskii and allopatric to S. wolffi and S.
plumea.

Vertical range: An interzonal species, migrating
daily between the upper bathypelagic and upper
mesopelagic zones. “Dana” specimens were taken
within the depth range of 200-1300 m. Most speci-
mens live at 200-300 m at night and 1000-2000 m
during the day.

Sergia wolffi Vereshchaka, 1994
Figs. 30, 47-48

Sergia wolffi Vereshchaka, 1994a: 88, figs. 7, 19-
21, 26.

Material examined: “Dana” stations: 1156-5 (1f
19); 1156-8 (1m 14/2); 1185-11 (1£ 20); 1196-1 (1f
21); 1214-4 (1f 21 & 1m 14); 1215-1 (Im 19);
1217-1 (1f 21 & 1m 20); 1223-1 2m 12-13'/);
1225-2 (Im 12'%); 1228-1 (1f 15); 1230-2 (Im
13'%); 1239-15 (1f 19Y); 1241-6 (1f 21); 1242-11

(1f 20); 1242-14 (1f 12); 1243-1 (Im 15); 1243-2
(Im 12); 1257-1 (2f 13-21); 1261-1 (1f 19); 1286-1
(1f 17/ & 1m 19); 1320-1 (1f 13); 1332-1 (If 16 &
Im 18); 1332-7 (1£ 15); 1356-1 (1m 19); 1358-6 (1f
19); 1363-1 (1f 19'72).

Holotype (male, ZMUC CRU 1612 “Dana” St.
1217-1) + 1 paratype (female, ZMUC CRU 1613,
“Dana” St. 1217-1).

Type locality: Caribbean Sea, 18°50’N, 79°
07"W.

Type material: Holotype + 1 paratype (ZMUC,
see above, examined).

Diagnosis: Integument firm, rostrum usually
acute; cornea considerably wider than eyestalk;
segment 3 of outer A I flagellum in male with well
developed tubercle overlapping segment 4 of fla-
gellum, without terminal setae overlapping tuber-
cle; segment 4 of flagellum bearing 5-6 serrated
bristles on dorsal surface; posterior branchial lobe
on somite XII not hidden under anterior lobe; LI
undivided, not overlapping other lobes and process-
es; LT entire; L.C divided, with distal lobule curved
and overlapping other lobes and processes and
proximal lobule directed distolaterally; LAc absent;
LA strongly curved medially at 3/4 length, reaching
0.7-0.9 PV. 1 photophore in proximomedial corner
of Up endopod.

Description: Cp 2.2 times as long as high and
0.42 times as long as abdomen (Fig. 47A).
Abdomen with somite VI 1.6 times as long as high
and 1.2 times as long as telson; telson 2.7 times as
long as wide.

Ocular papilia 0.3 times as long as wide, cornea
well-pigmented, dark brown, 1.0 times as long as
wide, 0.6 times as long and 1.5 times as wide as
eyestalk. A I peduncle 0.6 times as long as Cp, with
segments 2 and 3 0.77 and 0.67 times as long as
segment 1, respectively, segment 3 of outer A I fla-
gellum in male with tubercle overlapping segment
4 of flagellum; segment 4 bearing 5-6 serrated bris-
tles and several setae on dorsal surface (Fig. 48C).
A Il peduncle 0.4 times as long as scaphocerite; lat-
ter 3.5 times as long as wide (Fig. 47B), 0.83 times
as long as A 1 peduncle.

Md palp 0.38 times as long as Cp, with proximal
segment 2.1 times as long as distal one. Mx I with
palp 2.4 times as long as wide and 0.06 times as
long as Cp; endopod 1.9 times as long as wide and
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1.6 times as long as palp; endite 1.8 times as long
as wide and 1.1 times as long as palp. Mx II with
exopod 3.3 times as long as wide and 0.32 times as
long as Cp; palp 3.8 times as long as wide and 0.12
times as long as Cp; endopod 2.3 times as long as
wide and 1.0 times as long as palp; endites sub-
equal, 1.9 times as long as wide and 0.4 times as
long as palp.

Mzxp I with exopod 4.0 times as long as wide and
0.21 times as long as Cp; endopod 0.9 times as long
as exopod, segments 2 and 3 1.1 and 1.0 times as
long as segment 1, respectively. Mxp IT 0.9 times as
long as Cp, with merus 1.0, carpus 0.9, propodus
1.0, and dactyl 0.4 times as long as ischium. Mxp

IIT 1.6 times as long as Cp, with merus 1.0, carpus
1.4, propodus 1.1, and dactyl 1.0 times as long as
ischium; propodus and dactyl divided into 3 and 7
subsegments, respectively.

P I 1.0 times as long as Cp, with merus 2.9, carpus
1.6, and propodus 2.4 times as long as ischium;
propodus divided into 10 subsegments. P IT 1.6
times as long as Cp, with merus 2.8, carpus 2.4,
propodus 3.0, and dactyl 0.1 times as long as ischi-
um; propodus divided into 13 subsegments. P III
1.9 times as long as Cp, with merus 3.0, carpus 2.6,
propodus 3.1, and dactyl 0.1 times as long as ischi-
um; propodus divided into 13 subsegments. P IV

Fig. 48. Sergia wolffi, holotype,
male, “Dana” St. 1217-1, Cp length
20.0 mm. — A, oral view of petasma.
— B, caudal view of petasma. — C,
male outer A [ flagellum.

1.2 times as long as Cp, with merus 1.4, carpus 0.9,
and propodus 1.0 times as long as ischium. PV 0.7
times as long as Cp, with merus 1.0, carpus 0.8 and
propodus 0.6 times as long as ischium.

Somite VII with arthrobranch 0.13 times as long
as Cp and 2.4 times as long as epipod. Somite TX
with anterior pleurobranch 0.20 times as long as Cp
and 4.7 times as long as posterior pleurobranch.
Somite X with anterior pleurobranch 0.26 times as
long as Cp and 3.7 times as long as posterior pleu-
robranch. Somite XI with anterior pleurobranch
0.29 times as long as Cp and 3.4 times as long as
posterior pleurobranch. Somite XII with anterior
pleurobranch-0.29 -times—as—long-as-Cp-and—1:3
times as long as posterior pleurobranch, posterior
lobe not hidden under anterior lobe. Somite XIII
with anterior pleurobranch 0.24 times as long as Cp
and 1.3 times as long as posterior pleurobranch.

P11 with basipod 0.29 times as long as Cp and
exopod 2.7 times as long as basipod. P1 II with basi-
pod 0.28 times as long as Cp; exopod 2.9 and endo-
pod 1.6 times as long as basipod, respectively. P1 ITI
with basipod 0.28 times as long as Cp; exopod 2.8
and endopod 1.5 times as long as basipod, respec-
tively. P1 IV with basipod 0.27 times as long as Cp;
exopod 2.5 and endopod 1.3 times as long as basi-
pod, respectively. P1 V with basipod 0.23 times as
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