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A. INTRODUCTION

During the Galathea Expedition 1950-52 three spe-
cies of Tanaidacea were collected at depths greater
than 6000 m; this corresponds rather well to the
number of species of Isopoda (twelve) and of Am-
phipoda (thirteen) from similar depths, when the re-
stricted total number of tanaid species is taken into
account. However, no species was recorded from the
greatest depths (about 10.000 m) in the Philippine
Trench, from where one species of isopods and one
of amphipods was collected.

All three species are of a considerable size, in fact
amongst the very largest ever recorded. There is,
however, no reason to suggest that small or even
microscopic species may have escaped our atten-
tion. In all deep-sea hauls on the Galathea HAN-
SEN’s (1913, p. 3) method of collecting, as used on
the Ingolf Expedition, was practised, and all tanaids,
even very small specimens, would certainly have

been retained during the painstaking sifting of the
bottom material in the bucket at the cod end of the
trawl.

Till now the deepest recorded species of Tanaida-
cea were taken by the Siboga Expedition (Apseudes
sibogae and weberi, 4391 m) and the Challenger Ex-
pedition (Typhlotanais brachyurus and kerguelenen-
sis, and Bathytanais bathybrotes, 3750 m). In order
to include the records in the present paper I have
recently described six new abyssal species of Neota-
nais, collected by the Galathea, one of which (N. ro-
bustus) was found between depths of 4390 and 4570
m (WOLEF 1956Db). So far no records of tanaids from
the Russian deep-sea expedition to the Kurile-
Kamtchatka Trench have — as far as I know - been
published.

As in my report on the Isopoda (1956a) I have
studied a number of related species, mainly kept in
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this Museum. In some cases I found it necessary to
include a redescription of such species. Unfortunate-
ly, some rather doubtful species only exist in one
specimen, the type, and could therefore not be bor-
rowed and examined.

The bottom-temperatures at the Galathea Sta-
tions are according to BRUUN & KILERICH (1955).
In those cases where the Expedition did not obtain
records of bottom-temperature from exactly the
depth at which the tanaids were dredged, the average
figures and graphically interpolated figures in the
above paper have been used. The salinity was con-
stantly found to be 34.7 9%, 4 0.2 %,. The Hydro-
graphic Department of the Danish Fisheries Inve-
stigations (Charlottenlund Slot) has kindly supplied

me with records of bottom temperatures, not other-
wise obtainable.

With Professor K.LANG, Stockholm, I have dis-
cussed several taxonomic questions; for help and
advice I wish to express my gratitude. Also to Dr.
A.F.BRrUUN, the Leader of the Galathea Expedition,
my thanks are due for valuable discussions on deep-
sea problems.

Fig. 21 was drawn by the artist PouL H.WINTHER,
all the remaining illustrations by the author. Where
nothing else is stated in the legends of the figures the
drawings are based on the type specimen. Mrs.
AGNETE VOLS@E has kindly revised the English text.

The type specimens are kept in the Zoological
Museum of the University, Copenhagen.

B. TERMINOLOGY

The terminology of the external morphology of Ta-
naidacea was recently considered by LANG (1953 a).
Since I find it very essential as soon as possible to
reach a final decision regarding the appellation of
the various body segments, appendages, etc. within
related groups, I shall also put forward some suggest-
ions. They aim at obtaining a still greater simplic-
ity in the repeated naming of these features of sy-
stematic value. The suggestions and the amend-
ments to LANG’s proposals have been considered by
Dr. I. GorpoN and Professor K. LANG, both of
whom I thank for valuable help.

1. One of the major difficulties is the terminology
of the thoracic segments and their corresponding
appendages. As is well known, in all Malacostraca
the head is followed by eight thoracic segments, of
which the first is always coalesced with the head.
The remaining seven may be all free or all coalesced
with the head (and the first segment) or some may
be free and some coalesced.

In the Peracarida, the Amphipoda and the Isopoda
have the first (and very rarely the second) thoracic
segment coalesced with the head, while in the Ta-
naidacea the first and the second segments are con-
stantly coalesced with the head. This difference in
coalescence both in these three orders and in other
Malacostracan groups is the main reason for the
confusion.

If the terms “thorax” and “thoracic” are used the
only correct appellation would be “the first, second,
third . . . eighth thoracic segment (or somite)” or
“thoracic segment (or somite) 1, 2, 3. .. 8”. Since,

however, the first segment (with the maxillipeds) is
always fused with the head in Isopoda and Amphi-
poda, almost all authors tacitly consider the seven
succeeding, free, thoracic segments as equivalent
with the total thorax and name the first free segment :
“segment (somite) 17, etc. In Tanaidacea, with two
coalesced segments, the descriptions are almost al-
ways encumbered with the long and circumlocutory
terms “first free thoracic segment (somite)”, etc.,
which is of course necessary when confusion is to be
avoided.

But why not use instead the term peraeon®? This
word was first introduced by SPENCE BATE who in
his treatise on Amphipoda (1856, p. 27) wrote:
“Thoracic segments (Pereion). The seven annules
which posteriorly follow the cephalic portion . . .”
Originally pereion (or peraeon) is thus equivalent
with the last seven thoracic segments (2-8). In Iso-
poda and Tanaidacea the numbering of the corresp-
onding legs is generally in accordance with this
terminology, peracopod 2 being for instance the leg
of the second peracon segment. In Decapoda and
Amphipoda, however, there are only five pairs of
peraeopods which in Decapoda follow maxillipeds
1-3 and in Amphipoda maxilliped and gnathopods
1-2. Almost all authors use peracopods (or pereio-
pods) 1-5 (or I-V) in these two groups — except for
instance CHEVREUX & FAGE (Amphipodes, 1925,
Faune de France) who use gnathopods 1-2 followed
by pereiopods 3-7.

It is therefore not quite correct when Lanc (1.c.,
p. 341) writes: “Strictly speaking, the maxillipeds
1. The spelling of the word will be discussed below.
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are the first pair of legs, and the following pair of
legs is the second pair of peraeopods.” Actually,
they are the second pair of thoracic legs but the first
pair of peraeopods. This is also according to the de-
finition of “Peraiopoden (Pereiopoden)”, given by
ZiMMER in Handbuch der Zoologie (1927, p. 303):
“Thorakelfiisse, die der Lokomotion dienen, im Ge-
gensatz zu den Maxillipeden”. On the other hand,
ZIMMER’s statement “Peraion (Pereion) = Thorax™
is not correct. Peraeon is equivalent only with tho-
racic segments 2-8.

The peraeon segments should thus be numbered
1-7. But instead of using in descriptions over and
over again the term “the first peracon segment” or
“peracon segment 17 I suggest to call the single seg-
ments “peraeonite 1, peraeonite 2", etc., correspond-
ing to the terminology and numbering of the peraeo-
pods in Isopoda and Tanaidacea.

2. Likewise the pleon segments may be called
“pleonites”. In Tanaidacea we consequently find
pleonites 1-5, followed by the pleotelson (where re-
duction has not taken place).

3. Of course it is also more simple to distinguish
the peracopods by means of their different cipher
(number). In order to avoid confusion I suggest to
give their cipher in Roman letters. This has been
used for a considerable time by many carcinologists
working on Decapoda. In Isopoda it was introduced
recently by BocQuer & Levi (1955) and was also
used by me (WOLFF 1956a). Thus, in Isopoda there
are peraeopods I-VII and in Tanaidacea chelipeds
(= peraeopods I) and peraeopods 1I-VIIL.

I am fully aware of the regrettable fact that in
Decapoda, Cumacea and Amphipoda peraeopods
1-V (or 1-5) will correspond to peraeopods II-VII
in Isopoda and Tanaidacea. I do not think there is
much to do about this. It would only add to the
confusion to adopt the same numbering in Isopoda
and Tanaidacea. On the contrary, 1 would consider
it very useful if the terminology of at any rate the
Amphipoda could be changed so as to follow that
of Isopoda and Tanaidacea as already done for in-
stance in the Faune de France (1.c.).

4. In accordance with the convention in current
use (amongst carcinologists) for the Decapoda the

pleopods are numbered 1-5; the last pair of appen-
dages are called uropods.

5. The spelling of the words peraeon (pereion),
peraeopod (pereiopod) and peraeonite is not a mat-
ter of great importance but may deserve a little more
consideration than given to it by LaANG (1.c.).

The two former words were, as mentioned above,
introduced by SPENCE BATE (1856). He writes
(footnote, p. 27): “From megodew, fo walk about:
pereion, part which supports the walking legs™. This
is, however, not correct. The word means “bring to
the other side” or—in the medial and the passive voice
—~ “cross”, and the transliteration should have been
“peraioo” (if transcribed letter to letter), “peraeco™
(if transcribed according to the Latin rules) or “pe-
reoo” (in the mediéval-latinized form). The last
mentioned way of transcribing is by far the most
common in English. Since, however, the form “pe-
reon” is never used, it is more correct to adopt the
spelling “peraeon”, although the original termino-
logy was based on a misunderstanding. This form
was also used constantly by STEBBING and CALMAN.

6. The proper use in English of joint, segment and
somite is complicated. Originally “joint” only meant
articulation or hinge (elbow and knee joint). But
now-a-days it has also acquired the meaning of for
instance a separate subdivision of an appendage (see
The Concise Oxford Dictionary). A similar, but re-
verse development has taken place in the Scandina-
vian languages.

Since the latter meaning of joint is now firmly
established in current English scientific literature 1
prefer to use “joint” for the subdivision of appen-
dages, “segment” for the subdivision of the body,
and “articulation” for the connection between joints
or segments, thus rejecting entirely the word somite.
I doso for two reasons: (1) “Segment” is exclusively
used in Vermes and almost exclusively in Insectaetc,
to indicate sections of the body. (2) In repeated use
in descriptions “joint” is the shorter, especially for
instance “three-jointed” or “3-jointed.”

I fully agree with the remaining proposals put
forward by LANG, e.g. his terminology of carapax
and the joints of the chelipeds and the other perae-
opods.
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C. SYSTEMATIC PART

1. APSEUDIDAE

Notes on the postmarsupial development
of Apseudes spinosus

Before describing the new species of Apseudes, col-
lected by the Galathea, I have found it useful first to
consider for comparison the development of Apseu-
des spinosus M. Sars.

Some years ago LANG (1953b) showed that the
Tanaidacea possess a long row of postmarsupial
stages. For Heterotanais antarcticus he enumerates
six preadult and a great many adult stages. In the
latter, the stages with brood-pouch are constantly
preceded by two intermediate stages the first of
which lacks rudimentary oostegites, while these are
present in the second intermediate stage. The same
developmental pattern is found in other species of
Paratanaidae and probably also in Tanaidae. In Ap-
seudidae he suggests the same number of preadult
stages, but regards it as probable that in the adult
cycle each brood-pouch stage is preceded by one
intermediate stage only, which is provided with ru-
dimentary oostegites. He bases this opinion partly
on Apseudes hermaphroditicus Lang (without giving
any details) and partly on A. spinosus M. Sars. Of
this species he studied 333 adult females, 309 of
which were non-eggbearing, and he found that all
these had rudimentary oostegites.

In the Copenhagen Museum there is also a fine
collection of spinosus, comprising 64 adult females
from about 20 localities. 20 females have fully de-
veloped brood-pouch with or without eggs, and 39
females have rudimentary oostegites. The size of the
females of these two groups is very varying, and
they no doubt represent several stages. The smallest
female with brood-pouch is 8.6 mm long, the smal-
lest with rudimentary oostegites 7.7 mm and two

other specimens of this group are 8.2 mm. A careful
study disclosed that amongst the rather comprehens-
ive material of small females without oostegites there
were five specimens of the following Jengths: 7.9 -
8.1 - 8.1 —8.2 and 8.5 mm.

It will be seen that the shortest female with rudi-
mentary oostegites is shorter than all these five spe-
cimens without rudimentary oostegites. Besides, two
of the females with rud. oostegites are exactly as
long (8.2 mm) as one of the females without (and
two other females without are only 0.1 mm shorter).
The three equally long females are from three dif-
ferent localities: North Atlantic, 280 m (one female
with rud. oostegites); North Atlantic, 358 m (the
other female with rud. oostegites — and the smallest
female with rud. oost.); Skagerrak, 395-425 m (the
female without oostegites). Accordingly, we do not
find — at any rate in the first adult stages — in spinosus
the same fine correlation between length and stage
as in Heterotanais antarcticus where the various
stages evidently correspond to fixed size-groups
without overlapping. However, even if the lengths
of females of the same stage certainly vary from
one locality to another, it is difficult to believe that
a female which has rudimentary oostegites, but is
only 7.7 mm long, is older than a female which has
no oostegites, but is 8.5 mm long.

During his investigations in the Gullmar Fjord
(Bohusldn, Sweden) Dr. H. LEMCHE, on my request,
kindly collected a fine material of Apseudes spino-
sus. It consists of 49 males and 42 females (Smor-
kulla, 16. Jan. 1956, 40-50 m). There are altogether
17 females without oostegites (I), 17 with rudimen-
tary oostegites (II), 7 females with eggs in the brood-
pouch (III), and 1 more with fully developed ooste-
gites but without eggs (IV). The total lengths of the
females are as follows (in mm):

747676777979808.18.182 8.3 8.4 84 8.5 8.6
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8.6 8.6 8.6 8.7 8.78.7 8.7 9.0 9.2

89 9.1 |1
L

9.3 10.0 10.3 10.4 11.2 11.3 12.1 m
123 IV

In this case all the females are from the same locality
and collected at the same time. Here again we find
a considerably greater length (9.1 mm) of the largest
female without rudimentary oostegites than of the
smallest females with rud. oostegites (8.1 mm). At
the same time it is surprising that none of the fe-
males with rud. oostegites are larger than any of the

females with fully developed oostegites. The app-
arent lack of size-groups in females without and
with rudimentary oostegites does not allow any
suggestion of the number of stages represented in
the present material.

Thus, both the material from different localities
and the rather big collection from one locality seem
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to indicate that prior to the first egg-bearing stages
of spinosus come not only a stage with rudimentary
oostegites, but also one without oostegites. In the
later stages there is certainly only one intermediate
stage, since neither LANG nor I have found any large
females without oostegites.

In his material of A.spinosus LANG found 17 speci-
mens which all belonged to the same manca stage.
This is characterized by being furnished with both
rudimentary peracopods VII and pleopods, the
former being in accordance with the photograph
onpl. 3,fig. 5(l.c.). In the material from the Copen-
hagen Museum there are five specimens which prob-
ably belong to the same manca stage. The rudiment-
ary peraeopods (fig. 1a) have four distinct joints;
the penultimate one is very faintly divided by a
transverse seam. The pleopods (fig. 1b) have two
setae on each ramus. Besides, there is in the material
one specimen in an earlier manca stage, which is
devoid of both pleopods and peraeopods VII and
thus probably corresponds to the stage of a young
specimen of A.gracillimus, mentioned by LANG (1.
c.) The length of the youngest specimen is 3.3 mm,
and of the five firstnamed specimens: 4.1 — 4.4 - 4.4
- 5.0 and 5.0 mm. A close examination did not
reveal any differences in the five specimens with
rudimentary peraeopods VII and pleopods (except
some variation in number of joints in the endopodi-
tes of the uropods). Nevertheless, it is difficult to be-
lieve that all the five specimens belong to the same
manca stage, when the great difference in size is
considered, the more so since the smallest of the five
is closer in size to the specimen of a younger stage
(3.3 mm) than it is to the two longest specimens of
the same appearance. The representatives of the first
youth stage (with all peraeopods and pleopods fully
developed) are only 5.6 mm long; again the interval
in length between specimens belonging to two dif-
ferent stages is smaller than the interval between the

Fig. 1. Apseudes spi-

nosus M. Sars, manca

a stage; a, peracopod
VII; b, pleopod.

longest and shortest of the five specimens. On the
other hand, one should expect morphological dif-
ferences, although small, between the later manca
stages, but in the present material I have looked for
them in vain. So far it can only be said that spinosus
possesses at any rate two manca stages — and prob-
ably four, as proved for the Paratanaidae.

The specimen in the youngest manca stage has
5 joints in the exopodite of the uropod and 12 in the
endopodite, while the five specimens in the older
manca stage(s) have 6 and 18-22 joints respectively.

Apseudes galatheae n. sp.

Material:

St. 658, Kermadec Trench (35°51'S, 178°31'W),
6730-6770 m, 20. Feb. 1952. Gear: 6 m sledge
trawl. Bottom: brown sand with clay and stones.
Bottom temperature: 1.3°C. - 5 adult females
(one with rudimentary oostegites); 2 adult males;
2 preadult specimens.

St. 664, Kermadec Trench (36°34’S, 178°57'W),
4510-4570 m, 24. Feb. 1952. Gear: herring otter
trawl. Bottom: brown sandy clay with pumice.
Bottom temp.: 1.1°C. — 3 adult females.

Description of female type (from St. 658):

Body (figs. 2 & 3a) extremely elongate, being 9.3
times longer than broad (measured from anterior
end of rostrum to posterior end of pleotelson and
across the first free peraconite® which is the broad-
est). Only 4. gracilis Norman & Stebbing and gracil-
limus Hansen are about as elongated. The decrease
in width from peraeonites 2 to 7 is slighter than in
most other species. Integument considerably less
calcified than for instance in spinosus.

Carapax (fig. 3a) a little broader than long (excl.
the rostrum). The dorsal surface is rather vaulted,
with a distinct transverse furrow and two longitudi-
nal impressions in front of it. Rostrum prominent,
triangular, with almost straight margins and no lat-
eral projections at the base; its dorsal surface is quite
flat and it is not deflexed. The eye lobes are strongly
produced and excavated in front; they are perfectly
without visual elements. The lateral processes are
shaped like the eye lobes but somewhat smaller and
more excavated in front. Epistome with a short and
rather thick spine, directed obliquelyforwards (fig. 2).

Peraeonites increase in length from 2 to 5 and 6
which are equally long while peraeonite 2 is half as
long as these. Peraenite 7 almost as long as 4. The

1. For explanation of this term see p. 189.
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Fig. 2. Apseudes galatheae 1. sp.; female type from the Kermadec Trench, 6770 m.

shape of the peraeonites almost as in gracillimus
(Hansex 1913, pl. 1, 3a), but the spines on the lat-
eral processes of peraeonites 6 and 7 are in gracilli-
mus like the preceding omnes, while in the type of
galatheae those on 6 are rather small and those on 7
have totally disappeared, leaving only a rounded
process. The coxal plate of peraeopod II almost
triangular, having only an acute denticle on the term-
inal angle as in gracillimus. The coxal plate of the
following peracopods small and rounded. The dorsal
surface of peraonites 2-5 with more or less conspi-
cuous transverse and longitudinal furrows (fig. 3a).
The hyposphenians (the spine-like processes on the

Fig. 3. Apseudes galatheae n.sp.; a, female type; b, male D;
¢, carapax of female type from below.

peraeon sternites) are present on all segments (fig.
2), the one on peraonite 2 being almost twice as
long and stout as the remaining ones. They are al-
ways situated a.little behind the middle of the seg-
ments.

Pleon (fig. 2) almost as long as the first four
peraeonites together. The five pleonites are perfectly
identical, cylindrical and a little longer than broad.
Pleotelson almost three times as long as each of the
preceding segments and three times longer than
broad. It is also regularly cylindrical, being only
slightly swollen towards the distal end when seen
from above or below. An inconspicuous median
furrow is found on the outer third of
the ventral side.

Antennula(fig. 3c) more than 1%/, times
aslongas carapax. Thefirst jointis stout,
subcylindrical and almost four times as
long as the much narrower second joint,
which is again alittle longer and broader
than the third. The inner flagellum has five, the outer
one seventeen joints in the type specimen.

Antenna (fig. 3¢) with the first joint almost square,
i.e. the antero-interior corner is not so strongly
produced as is normally the case in this genus. Se-
cond joint one third longer, but much narrower.
Flagellum with nine joints of which the second
and the third are longer than any of the others.
Squama narrow and as long as joints 1 and 2 of the
flagellum. It has two stout, terminal setae.

Labrum (fig. 4a) with a short, acute process in
the middle of its lower margin.

Mandibles more slender than usually. Left man-
dible (fig. 4b) has pars incisiva and the distinct
movable lacinia horny and 5-dentate, the three me-
dian teeth on the lacinia being bent at an oblique
angle to the lateral ones. The bunch of spines counts
six spines, most of which are bifurcated at the tip
(fig. 4c). Right mandible (fig. 4d) has an almost
straightly cut pars incisiva. There are also six spines
but one is tribly forked, the rest doubly forked.
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