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ABSTRACT

Extensive Danish collections of sergestid shrimp
taken during the “Dana I” (1920-22), “Dana II”
(1928-30), and “Galathea” (1950-52) Expeditions
have been examined. These samples comprise a
total of 7,910 specimens: 4,497 females, 3,018
males and 395 juveniles. Additional material (244
specimens) from Dr. Th. Mortensen’s expeditions,
“Atlantide”, “Tenyo-Maru”, and Russian expedi-
tions has been used to describe several additional
species known from local areas; in all, over 8,150
specimens have been examined. All 28 hitherto
known valid species and 6 new species of the genus
(Sergia kensleyi, S. burukovskii, S. vityazi, S. jeppe-
seni, S. oksanae and S. crosnieri) are considered,
and the taxonomic position of one species under
description by another author is indicated.

The history of the genus is briefly reviewed;
morphology, development, and taxonomy are con-
sidered. Keys-to-species-groups-and-speeies-within
each species group are given. Five species are
newly transferred to the genus Sergia: Sergestes
inous, S. phorcus, S. plumeus, S. challengeri, and S.
stellatus; and Sergestes profundus is newly referred
to synonymy with S. japonicus.

The genus Sergia is divided into 9 species groups
or isolated species: S. fenuiremis (only species), S.
inoa (only species), S. japonica (2 species), S. gar-
dineri (5 species), S. phorca (9 species), S. robusta
(4 species), S. prehensilis (2 species), S. challengeri
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(8 species), and S. lucens (2 species). Each species
group is diagnosed. Division is based upon struc-
ture, position and number of photophores; develop-
ment of hepatic tubercle/spine; prominence of ocu-
lar papilla; articulation of first maxilliped endopod;
form of posterior branchial lobe on somite XII;
structure of petasma (development and armature of
processus ventralis; presence of lobus inermis and
lobus armatus; presence, division and twisting of
lobus terminalis and lobus connectens).

All species are described in a uniform manner
with special attention paid to the petasma and pho-
tophore pattern; numerous morphometric charac-
ters are given. The description of each species is
provided with a synonymy, list of material, species
diagnosis and remarks treating synonymy confu-
sion and interspecific morphological affinities and
differences; data on geographical distribution and a
brief record of vertical range-and-the species™mode
of life are given. Illustrations of lateral carapace
view, scaphocerite, uropods, petasma, male clasp-
ing organ and distribution maps are given for each
species; figures of other characters are provided if
appropriate.

Dr. K. Stephensen’s watercolours, made during
the “Dana I” Expedition, are herein reproduced in
colour for the first time. Scanning electron pho-
tomicrographs of male copulatory organs are pro-
vided for several species.
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INTRODUCTION

Numerous obstacles encountered when I tried to
identify specimens of one of the most abundant and
regularly sampled group of shrimps, the family
Sergestidae, especially the genera Sergia and
Sergestes, suggested that the group needed to be
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revised. This monograph was initially proposed by
members of the Johannes Schmidt Foundation, Drs.
Erik Bertelsen, Jgrgen Nielsen, and Torben Wolff,
as a full redescription of Burkenroad’s types. A
closer examination of the material has revealed the




necessity of complete examination of the “Dana”
material, because the type specimens seem to have
been simply picked at random from the collection;
many new species and specimens of the species
described by Burkenroad remained unnoticed.

Therefore, when the late Dr. Bertelsen and Dr.
Nielsen suggested examining the extensive Danish
“Dana” collections and Dr. Wolff, former curator of
Crustacea, confirmed the possibility of such long-
term studies, I was glad for the opportunity to begin
this work. During several visits to the Zoological
Museum, University of Copenhagen (ZMUC) over
5 years, I studied the main part of the collections
and prepared this monograph, which is just about
half of the total work, as revision of the genus
Sergestes, equal to Sergia in size, has yet to be com-
pleted. Sergestes is characterised by the presence of
the organs of Pesta, which have recently been
shown to vary in number, shape, and position
(Foxton 1972, Walters 1976).

Among dendrobranchiate shrimps, the Serges-
tidae remains one of the most poorly understood
families. This is due to several reasons. The habitat
has strongly influenced their external morphology,
and such reliable taxonomic characters as spines,
setae, grooves, etc., vary very little within the fam-
ily. The female external copulatory organ (thely-
cum) shows insignificant and often uncertain varia-
tion, and dissection, preparation, and mounting of
this organ for examination is a time-consuming pro-
cedure that makes the practical value of this char-
acter very low. It is the male organ (petasma) that is
the only important character for the final identifica-
tion of sergestid shrimps.

Many species of the genus Sergia are circum-
global and very often demonstrate significant geo-
graphical variation. Only a very extensive material,
like that taken during the Danish circumglobal
“Dana’” expeditions, can provide an opportunity for
successful systematic analysis. Gurmney & Lebour
(1940), studying Sergestes larvae in the Atlantic
Ocean, found unidentifiable larvae that were
believed to represent several unknown species. A
preliminary examination of the “Dana” collections
led to the following remark by Burkenroad (1940:
35): “the proportion of unnamed forms is greater
than even such [an] extensive collection might have
been expected to include...”. This citation is from
the first preliminary report on the pelagic penaeids
with schematic descriptions of 21 new species
without illustrations. The second, more detailed
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examination of the same collections presented here
has resulted in the erection of several additional
new species and synonymization of some described
ones, because a more complete systematic analysis
has become possible, and a more mature picture of
the group taxonomy could be obtained.

As the genus Sergia Stimpson, 1860 comprises
almost one half of the sergestid species, I decided to
begin studies on the sergestids with this genus. The
work was split into two stages: (1) studies on the
morphology, systematics (with the description of
new species), geographical and vertical distribu-
tion, and biology of the North Atlantic and
Caribbean species based on the material collected
by the “Dana I” North Atlantic Expeditions in
1920-22, and (2) studies on the world fauna of the
genus Sergia with the emphasis on the taxonomy,
systematics, and geographical distribution of the
species, based on the material collected during the
“Dana II” Expedition in 1928-30. Extensive data on
distribution of the shrimps, obtained through the
examination of pelagic collections of the “Gala-
thea” Expedition 1950-52, are a supplement to the
second part of the work. The first part of these stud-
ies has been published (Vereshchaka 1994a). A
detailed analysis of the wvertical distribution and
biology of the genus based on the “Dana” cruises is
in preparation.

The present monograph contains descriptions of
the morphological characters used in the taxonomy
and systematics, keys to and descriptions of the
species, a description of the geographical distribu-
tion of each species, with maps, and brief remarks
on the vertical range. In addition to the necessary
description of several new species, redescription of
all known species is done in a uniform manner with
a standard set of figures including at least: lateral
carapace view, antennal scale, uropod rami, petas-

ma, and male clasping organ. This should help
marine biologists to identify these shrimps quickly
and reliably; redescriptions are necessary because
some original descriptions are very old and do not
contain the necessary information for identifica-
tion. Although morphological proportions present-
ed in the descriptions might appear too detailed,
they are necessary as a replacement for quantitive
characters such as number of spines, setae, efc.
commonly used for other penaeids but absent in
this group. Sometimes, in the description of mouth-
parts and appendages, they replace numerous
detailed figures of the same organs, differing only




in proportions. Sergestids in the pelagic collections
are usually not in good condition, but smashed and
with most appendages broken. At the same time,
the “Dana” material provides a unique opportunity
to find those very rare undamaged specimens with
all appendages present that can exemplify the com-
plete external morphology of the species. This
information (shape and articulation of maxilliped 3
and pereopods 1-3, photophore position, etc.) has
been included in the descriptions; otherwise, it
would either be lost or too voluminous (in the form
of figures) to be represented in the monograph.

When possible, 1 examined and figured type
specimens. In some cases this was not possible. My
requests to Calcutta and some other places where
certain types may have been kept since the begin-
ning of the 20th century received no replies, or
none until after the manuscript had been completed
(ZSI). Some types were lost during a loan from the
Zoological Museum, University of Copenhagen.
When a loan was too difficult to obtain, types of
some well known species were not examined as the
original description was complete enough for
species identification and the abundant “Dana”
material agreed with the description.

In a morphologically uniform genus such as
Sergia with only small differences between species,
divergence is mainly due to the geographical isola-
tion. Therefore, the geographical distribution of

species may provide additional arguments for
separation/synonymization and identification of
species. In addition to the general biogeographical
interest, this makes it necessary to provide as
detailed information as possible on the geographi-
cal distribution, based both upon new data present-
ed herein and information published earlier.

In spite of their planktonic mode of life, the
sergestids show different relationships to the main
oceanic biotopes: the pelagic, the benthopelagic,
and the benthic. Although even comparatively mod-
ern publications (e.g., Judkins 1978) call them
“holopelagic”, the information available makes it
possible to refer known species either to pelagic or
to benthopelagic ecological groups of organisms.
Following Marshall & Merrett (1977) and
Vereshchaka (1995a), organisms dependent on the
benthos at any stage of their ontogeny will be con-
sidered benthopelagic; the others, not related to the
seafloor and spending all their life in the water col-
umn, will be regarded as pelagic. Vertical and geo-
graphical distribution of animals have been shown
(Vereshchaka 1995a) to be reliable criteria for
referring a species to either one of these groups. As
vertical distribution of species is not discussed in
detail here, I provide several biological remarks and
arguments to characterise the species either as
pelagic or benthopelagic.

MATERIALS AND METHODS

Material studied

These studies on the genus Sergia are mainly based
upon the huge material collected during the Danish
“Dana’.expeditions...Collections..of -the “Dana_I”

Expedition in the North Atlantic and Caribbean Sea
in 1920-22 were examined thoroughly (Veresh-
chaka 1994a). Re-examination of several species
from the “Dana I” as well as examination of the
“Dana II” round the World Expedition material
have, however, made it possible to correct some
errors in my previous conclusions. A station list of
the “Dana I” Expedition can be found in Schmidt
(1929) and Taning (1944).

The most voluminous and essential part of the
material derives from the collection taken during
the “Dana II”” Expedition round the World in 1928-
30. This extensive material was thoroughly exam-
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ined from the beginning through St. 4000. Further
stations, taken in the North Atlantic and
Mediterranean, were not used as they represent the
North Atlantic fauna more poorly than do collec-
tions of the “Dana I”” Expedition, stations of the lat-
ter covering all the temperate and tropical North
Atlantic. A station list of the “Dana II” Expeditions
with more detailed information can be found in the
Introduction to the report from the Carlsberg
Foundation’s Oceanographic Expedition Round the
World 1928-30 (Jespersen & Téning 1934).

The third important collection used for the pre-
sent paper is that taken during the Danish
“Galathea” Expedition round the World in 1950-52.
About half of the known species of Sergia are rep-
resented in the “Galathea” material, and informa-
tion on their geographical distribution in many




cases makes it possible to extend the known areas
of the species” occurrence. The “Galathea” shrimp
collection was sorted totally, and all Sergia speci-
mens found were examined. The list of the
“Galathea” stations and more detailed information
can be found in Bruun (1958). Available material of
some other Danish expeditions was used, for exam-
ple, that of Dr. Th. Mortensen’s Pacific Expedition,
and the West African “Atlantide” Expedition. Since
the well known carcinologist Dr. H. J. Hansen also
worked at ZMUC, the crustacean collection
includes specimens collected during the “Talisman”
and “Tenyo-Maru” expeditions, and this material
has also been studied.

Material of Russian expeditions has been exam-
ined and published in several Russian papers (e.g.,
Vereshchaka 1990b, 1995b). These collections are
not considered in this paper except for S. umirakae,
which was first found in 1988 during one of the
Russian expeditions and later was recorded and
described by Hashizume & Omori (1995) from
Japanese waters (see details in the remarks to this
species). Since the Danish collections have only
few specimens of this newly described species, the
material of the 17th cruise of the Russian R/V
“Vityaz” was examined for the redescription of S.
umitakae. A station list and more details of this
expedition can be found in Vereshchaka (1995a).

During the “Dana I” Expedition, Dr. K.
Stephensen painted several watercolours showing
the appearance of freshly caught sergestids. Since
the colour of most species is still unknown, it was
decided to reproduce Stephensen’s pictures and to
include them in this revision as Plates 2-3.
Members of the genus Sergia were believed to be
red; Stephensen’s watercolours of S. talismani and
S. hansjacobi show both species to be almost com-
pletely transparent.

bution, black symbols always refer to the “Dana I”
and “Dana II” material, and similar white symbols
usually correspond to other available material.

Pelagic shrimps were mainly collected by
stramin nets (S 50, S 150, S 200): open, conical, 50,
150, 200 cm in diameter at the opening, respective-
ly. Some were caught by a ring trawl (E 300), an
open, conical net, 300 cm in diameter at the open-
ing; in the upper third of the length, meshes of the
net, from knot to knot, are 24 mm; in the middle
part 18 mm; and in the lowest third only 12 mm.
Duration of hauls usually ranged from 60-90 min at
50-300 m to 120-180 min below 300 m of actual
depth.

In order to estimate the vertical range of each
species, the total meters of wire out was divided by
3, as was generally accepted by those participating
in the “Dana” expeditions. In most cases when var-
ious stramin nets were used, the actual depth is gen-
erally close to 1/3 of the length of wire paid out. If
a ring trawl was attached to the bottom end, the
reduction may be closer to 1/2. Some errors may
also be caused by catching a few additional speci-
mens while retrieving the net. However, possible
deviations from actual vertical ranges should not be
so much as to be misleading in estimation of the
depths of occurrence of the animals. More detailed
information and data on the vertical distribution
will appear elsewhere (Vereshchaka, in prep.).

In the description of the material of each species,
the following format is used (all lengths are in mm):

Expedition: station number - sample number
(number of females, range of Cp length (mm);
number of males, range of Cp length; number of
juveniles, range of Cp length). For example:

“Dana” station: 1142-2 (3f 6'/>-8, 4m 7-9 & 1j
21/2).

1f one or two groups (£, m, or j, see below)-are not

In the maps of the species’ geographical distri-

Abbreviations

The following abbreviations are used throughout
the text and in figure texts:

Al — antenna I (Antennula)

AIl - antenna Il

BMNH — British Museum (Natural History), abbre-
viation for catalogue numbers at NHM

— carapace

— female(s)

Cp
£
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found, the format will be incomplete.

J — juvenile(s)
LA — lobus armatus
LAc - lobus accessorius

LC — lobus connectens

LI - lobus inermis

LT — lobus terminalis

m  — male(s)

MCZ — Museum of Comparative Zoology, Harvard
Md - mandible






























































































setae on dorsal and ventral surfaces (Fig. 19C). A Il
peduncle 0.4 times as long as scaphocerite; latter
with strong distal tooth overreaching blade (Fig.
18B), 3.6 times as long as wide, 0.91 times as long
as A I peduncle.

Md palp 0.32 times as long as Cp, with proximal
segment 2.2 times as long as distal segment. Mx I
with palp 2.0 times as long as wide and 0.07 times
as long as Cp; endopod 1.6 times as long as wide
and 1.6 times as long as palp; endite 1.4 times as
long as wide and 0.9 times as long as palp. Mx II

——with exopod 3.0 times as long as wide and 0.34

times as long as Cp; palp 2.7 times as long as wide
and 0.12 times as long as Cp; endopod 1.9 times as
long as wide and 1.2 times as long as palp; endites
subequal, 1.9 times as long as wide and 0.5 times as
long as palp.

Mxp I with exopod 2.5 times as long as wide and
0.18 times as long as Cp; endopod 1.6 times as long
as exopod; segments 2 and 3 0.7 and 1.0 times as
long as segment 1, respectively. Mxp II 0.9 times as
long as Cp, with merus 1.1, carpus 1.0, propodus
1.1, and dactyl 0.6 times as long as ischium. Mxp
II 1.2 times as long as Cp, with merus 0.6, carpus
0.7, propodus 0.6, and dactyl 0.5 times as long as

Fig. 18. Sergia gardineri, male, “Dana” St. 3905-3, Cp
length 6.6 mm. — A, lateral view of Cp. — B, scaphocerite.
-C, Up.

ischium; dactyl incompletely divided into 5 sub-
segments.
P 1 1.0 times as long as Cp, with merus 1.9, car-
pus 1.1, and propodus 1.7 times as long as ischium;
propodus incompletely divided into 7 subsegments.
P 11 1.4 times as long as Cp, with merus 2.4, carpus
2.1, propodus 2.4, and dactyl 0.2 times as long as
ischium; propodus incompletely divided into 7 sub-
segments. P III 1.6 times as long as Cp, with merus
2.3, carpus 1.8, propodus 1.9, and dactyl 0.2 times
as long as ischium; propodus incompletely divided
into 9 subsegments. P IV 1.0 times as long as Cp,
with merus 1.2, carpus 1.1, and propodus 1.0 times
as long as ischium. P V 0.6 times as long as Cp,
with merus 1.1, carpus 0.7, and propodus 0.7 times
as long as ischium.
Somite VIII with arthrobranch 0.12 times as long
as Cp and 2.5 times as long as epipod. Somite IX
with anterior pleurobranch 0.19 times as long as Cp
and 3.6 times as long as posterior pleurobranch.
Somite X with anterior pleurobranch 0.23 times as
long as Cp and 4.8 times as long as posterior pleu-
robranch. Somite XI with anterior pleurobranch
0.28 times as long as Cp and 5.7 times as long as
posterior pleurobranch. Somite XII with anterior
pleurobranch 0.31 times as long as Cp and 2.2
times as long as posterior pleurobranch. Somite
XIII with anterior pleurobranch 0.29 times as long
as Cp and 1.2 times as long as posterior pleuro-
branch.

Pl 1 with basipod 0.29 times as long as Cp and
exopod 1.9 times as long as basipod. P1II with basi-

pod 0.31 times as long as Cp; exopod 2.1 and endo-
pod 1.3 times as long as basipod, respectively. PL1II
with basipod 0.31 times as long as Cp; exopod 2.0
and endopod 1.2 times as long as basipod, respec-
tively. P1 TV with basipod 3.3 times as long as Cp;
exopod 1.9 and endopod 1.2 times as long as basi-
pod, respectively. P1 V with basipod 0.30 times as
long as Cp; exopod 1.7 and endopod 1.0 times as
long as basipod, respectively.

Up with exopod 4.8 times as long as wide, 6.0
times as long as basipod and 0.8 times as long as
Cp; endopod 4.1 times as long as wide and 0.7
times as long as exopod (Fig. 18C).
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