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INTRODUCTION

During the Danish Galathea Deep-Sea Expedition
a haul with a large herring otter trawl was carried
through in the East Pacific off Costa Rica, at a depth
of 3570 m. This trawling was extremely rich, quanti-
tatively as well as qualitatively (WoLFF 1960), in-
cluding about 126 species of benthic animals,
among which were the large deep-sea angler fish
Galatheathauma axeli, and the ancient mollusc Neo-
pilina galatheae (LEMCHE and WINGSTRAND 1959,
p. 63).

Among the 10 species of benthic decapod crust-
aceans were 18 specimens of a remarkable pagurid
which for obvious reasons I regarded as a new genus
and species. I consequently selected the largest fe-
male as holotype, and the description and illustra-
tions were primarily based on this specimen.

During my work with this interesting crustacean
I happened to mention it in a letter to Dr. FENNER
A. CHAcg, Washington. Fortunately, he drew my
attention to the short and very imperfect description
given by Miss BOONE (1926 a, b) of an animal which
she regarded as a primitive macruran crustacean and
referred to a new genus and species, Probeebei mira-
bilis, the only representative of the new family Pro-
beebeidae. It was collected by the American Arc-
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turus Expedition in 1925. Except for a reference to
it in the Zoological Record for 1926 this species has
been completely neglected ever since. It was not re-
cognized as a pagurid, and consequently not men-
tioned by e.g. MELIN in his excellent work on the
systematics of the group (1939), in BRonN"s Klassen
und Ordnungen des Tierreichs (BaLss 1955, 1957 a,
1957b) or in GORDAN’S extensive bibliography of
the Paguridea (1956).

On my request Dr. CHACE later furnished me with
a photostat copy of BOONE’s two papers, which were
not obtainable in this country. Boong’s illustration
and short description (1926 b) suggested a close re-
lationship between specimens collected by the Arc-
furus and the Galathea. Through the courtesy of Dr.
JoceLyN CraxE of the New York Zoological Society
I'was able to borrow the holotype and only specimen
of Probeebei mirabilis. A comparison between this
juvenile specimen and juveniles of the same stage in
the Galathea material leaves no doubt that they all
belong to one species.

Since the holotype is a juvenile and furthermore
is somewhat fragmentary I base the detailed descrip-
tion on the previously selected female and thereupon
consider the type specimen.




Probeebei Boone, 1926
Probeebei n. gen., BooNE 1926 b, p. 73.

Diagnosis:

Carapace completely calcified and considerably
swollen. Abdomen distinctly segmented and com-
pletely calcified dorsally; segments 2-5 asymmetrical
in the female, almost quite symmetrical in the male;
tail-fan symmetrical in both sexes; segment 2 much
larger than the others. Small flagellum on endopo-
dite of maxillula. No flagellum on exopodite of first
maxilliped. Chelipeds weak, the right one a little
larger than the left. Peraecopods 11 and I1I very elon-
gated. Pleopods 2-5 present on the left side of the
adult female, both pleopods 1 present in the adult
male; no other pleopods found. 11 pairs of phyllo-
branchiae.

Type species: P. mirabilis Boone.

Probeebei mirabilis Boone, 1926

Probeebei mirabilis n. sp., BOONE 1926 a, p. 72;
1926 b, p. 73, fig.

Planopagurus galatheae Wolff, 1960, p. 169, fig.
p. 177.

Material:
Galathea St. 716, East Pacific off Costa Rica
(9°23'N, 89°32'W), 3570 m, 6 May 1952. Gear:
herring otter trawl. Bottom: dark, muddish clay.
Bottom temp.: 2,0°C. - Four adult females, three
adult males, nine juveniles, and fragments of two
specimens; in total eighteen specimens.

Description of adult female.

The carapace (Figs. 1 and 2a) is strongly calcified
both on the anterior and posterior portion. The
length along the median line (excl. of the rostrum)
is exactly the same as the maximum width (excl. of
the lateral spines).

The anterior portion (the gastric and cardiac re-
gions) is almost circular in general outline. In front
it is separated from the vertical, triangular plate
between the rostrum and the eye-stalks (see later)
by a low, but sharp crest running from the lateral
base of the rostrum to the lateral insertion of the
antennae and furnished with a single spine beyond
the middle of this stretch. Postero-laterally the an-
terior portion is separated from the posterior one
by two almost parallel grooves on each side (Fig.2d,
1 and 2) which meet dorsally (3), here forming a
deeply cut notch (Figs. 1 and 2a). The notch and
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one of the two parallel grooves represent the cervi-
cal groove (b and ¢ of Boas 1880, p. 113). A com-
parison with Boas’ figs. 16 and 17 (1926 a) of the
carapaces of Paguristes and Mixtopagurus might
indicate that the most median of the two parallel
grooves (1) should be the cervical one. However,
the broadening of the carapace and its macruran-
or even crab-like appearance result in a more la-
teral passing of the linea anomurica. In Probeebei
(Fig. 2a) as well as in the still more carcinized Por-
cellanopagurus (BORRADAILE 1916, fig. 2) and the
Lithodidae this line runs longitudinally just below
the dorsal, spiny part of the carapace, separating
this from the lateral parts which will be described
below.

The linea transversalis of Boas (1926 a, fig. 16)is
visible as a faint, uncalcified suture (Fig. 24, 1. t.)
which runs immediately behind the median part of
the cervical groove. Somewhat before the lateral
margin it diverges into two branches, one running
obliquely forwards immediately behind groove 2
(Fig. 2d) and ending in the linea anomurica, and
another which curves backwards closely before the
lateral margins (when viewed from above) and also
ends in the linea anomurica.

Returning to the two parallel grooves 1 and 2 and
the question which of them is the cervical one, it
would seem that the proximity with which the an-
terior branch of linea transv. follows groove 2 might
indicate that 2 is a groove in connexion with /.
transv. and that, accordingly, I must be the cervical
groove. But a wide separation between the two pa-
rallel grooves of the cervical system and the anterior
branch of [ transv. is clearly visible in Lomis hirta
(Bouvier 1895, pl. 13, 7) which resembles a porcel-
lanid crab and is the only species of the family Lo-
misidae; this family is derived from the symmetrical
Pylochelidae, the most primitive pagurids. In Ha-
palogaster which is the most pagurid-like member
of the Lithodidae (Bouvier 1895, p. 166) L transv.
is much closer to the cervical groove (1. e., pl. 12,
figs. 27 and 29) and the conditions seem ‘to corre-
spond closely with those in Porcellanopagurus. For
P. edwardsi FOREST (1951, p. 87) suggests that the
separation between the calcified and the soft part
of the carapace must be “ce qui nous semble corre-
spondre & linea transversalis de Boas”. This is cer-
tainly correct and it must then be the anterior of
the branches. The posterior, backwards curved
branch found in Probeebei, Lomis, and Hapalogaster
is not mentioned in any description of the species of
Porcellanopagurus.
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Fig. 1. Probeebei mirabilis Boone; described adult @, Galathea St. 716.
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Fig. 2. Probeebei mirabilis; a, descr. @ from the right side; b, rostrum of juvenile of stage x; c, part of abdom-

inal segment 4, segments 5 and 6, and telson of descr.

By homologizing with these three genera I found
it most probable that groove 2 represents the conti-
nuation of the cervical groove, and that 1 is a sec-
ondarily formed groove, both in Probeebei and in
Lomis. It should be added that in Pagurus splendes-
cens (Owen) a system of grooves and lines is found,
which, according to the fine illustration in BaLss
1913 (pl. 11, 2) is almost exactly like that in Probee-
bei. This species will be further discussed below
(p. 26).

Besides these grooves, etc. the anterior portion
of the carapace is subdivided by the following
grooves: Two faint, oblique ones (Fig. 2d, 4) which
almost meet in the median line somewhat in front
of the middle and together form a broad V with
the opening forwards, two grooves running at right
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d, lines and grooves on the carapace (cf. the text).

angles to these and paraliel to and not far from the
antero-lateral margins (Fig. 2d, 5), and, finally, two
obliquely longitudinal grooves which divide the
swollen postero-lateral parts of the anterior por-
tion (6).

There are five, more or less distinct, longitudinal
rows of short, stout spines which converge posteri-
orly, and a short, transverse row in a considerably
vaulted area close to the antero-lateral margin.

The rostrum is distinctly set off, and its length
is about one-fifth of the carapace (excl. of the ro-
strum), measured along the median line. Dorsally
and laterally it is closely covered with spines, and
distally it is curved somewhat upwards (Fig. 2a).
1t is separated from the eye-stalks by a vertical plate
which is as high as half the length of the rostrum.



The plate is broadly triangular with a straight lower
margin (because eyes, antennulae and antennae are
on the same level); it is devoid of spines.

The posterior portion of the carapace (the hepatic
and branchial regions) is considerably broader than
the anterior and less vaulted medianly. Here two
faint grooves are found (Fig. 2d, 7) which are ob-
viously the cardiobranchial grooves of Boas (1926a)
and which meet at the posterior margin, forming
together a narrow V. A little more medianly are two
fine sutures which anteriorly originate from /inea
transversalis and converge posteriorly. They prob-
ably correspond to those shown in Boas® fig. 16
(1926 a) of Paguristes and are very conspicuous in
Pagurus splendescens (BALLs 1913, pl. 1L, 2).

On the posterior portion are seven longitudinal
rows of spines, but the row on each side of the
median one is rather indistinct. There are also some
scattered spines near the posterior margin.

The entire dorsal surface of the carapace is also
covered, besides with spines, with many nodules and
scattered hairs which are rather long on the antero-
lateral corners of both the anterior and the posterior
portion.

The lateral parts of the carapace are considerably
less calcified and almost equally broad throughout
(Fig. 2a). They are divided a little before the middle
by the line /2’ of Boas (1880, figs. 141-144) and Figs.
2a and 9 in this paper. Anteriorly they are broadly
rounded and bear a row of long setae. Their surface
is furnished with rather long, scattered setae, many
small nodules and posteriorly a longitudinal row of
small spines.

The abdomen (Figs. 1 and 2a) has all seven
segments well separated. The terga are strongly
calcified, except the sixth and the telson which are
rather soft. The five first segments have a thick
rounded crest also along the dorsal part of the post-
erior margin, adding to the armour-like appearance
of them. All segments have short scattered hairs.

The first segment is much narrower than the fol-
lowing, and when the abdomen is bent upwards as
in Fig. 1, only the posterior, thickened part is visible.
If held in its supposed natural position (Fig. 2a), it
is a little more than twice as broad as long, with the
entire dorsal surface calcified.

Segments 2-5 are asymmetrical, with the left parts
somewhat larger than the right so that the abdomen
curves to the right side. Laterally the terga are
rounded, bent slightly upwards, and with a row of
setae. Segment 2 is by far the largest, being as long
as segments 3 and 4 and half of 5, measured along
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the median line. It has one median row of spines
which are distinct and two more indistinct pairs of
rows. The posterior crest has many rather small
spines. Segments 3-5 gradually become narrower,
shorter and with fewer spines, the latter having only
two or three very small ones.

Segment 6 (Fig. 2¢) is symmetrical, about as long
as broad, and with a transverse, convex suture in
front of the insertion of the uropods. The telson is
almost rectangular, a little longer than broad, much
convex transversely, and somewhat concave longi-
tudinally. There are three low convexities dorsally.

On the ventral side of the abdomen sternal plates
are present on segment 1 in much the same way as
in the Pylochelidae (cf. fig. 19 of Mixtopagurus longi-
caudalis, Boas 1926 a), forming a narrow ring,
raised as a rounded heel. On segments 2-5 the sterna
are shaped as subtriangular plates, almost as in
Lithodes (Boas 1924, fig. 27). The pleopods on the
left side are inserted close to the interior margin of
the plates and on the right side scarlike impressions
of the disappeared pleopods are present — as in the
male (Fig. 6 b) which has such scars on both sides
(cf. p. 19). The vast majority of the ventral side is
soft-skinned, with the segments indicated by low,
but distinct furrows. The ventral side of the telson
is excavated, with a central convexity in front of the
anus.

The ocular peduncles are immovably fused
with the ophthalmic scales which are very short.
The peduncle reaches a little beyond joint 3 of the
antennae. It is considerably swollen at the base, the
width being here almost twice that of the middle
part. It is also somewhat swollen distally. A spine is
found on the interior, dorsal part of the scale and on
the swollen part of the peduncle, and a third spine
dorsally on the peduncle, alittle beyond the middle. It
has also several long setae dorsally on the distal half.
The corneal surface is moderately large, preferably
situated on the outer, ventral side of the apex, dark
brown, and apparently with well developed ocelli.

The antennulae (Fig. 3a) of the typical shape.
Joint 2 is one-fifth longer than joint 1, joint 3 about
twice as long as joint 1. This has a small distal spine
on the exterior side and a larger one beyond the
middle. Distally on the dorsal side is a double spine.
Besides it has many long, feathered setae. The upper
(outer) flagellum consists of about 25 joints, the
lover (inner) of 6 subequal joints.

The antennae are also typically shaped. Joint 1
hardly visible from above, but ventrally almost as
long as broad. On the outer and ventral side is a row
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of three spines, and the antennal gland opens on a
rounded process on the inner corner. Joint 2 is
somewhat broader than long, with one small and
three larger spines on the outer margin and a dorsal
spine distally. Joint 3 with a strong spine on the
inner corner, joint 4 short and unarmed, but with
many setae as joint 5. This is almost as long as
joints 2-4 combined; it is somewhat widened to-
wards the distal end. The antenna scale is slender,
rod-like and furnished with long setae; it is almost
as long as joint 5. The flagellum almost twice as

Fig. 4. Probeebei mirabilis, dissected @;
a, left third maxilliped from inside;
b, crista dentata from in front.

Fig. 3. Probeebei mirabilis; a, left antennula of
descr. @ from inside; b-c, endopodite of maxillula
and first maxilliped of dissected ¢ (all setae have
been omitted in the maxilliped).

long as the entire body and with short and stout,
spine-like setae on the numerous joints (about 140).

The mouthparts. I have compared the mouth
appendages with those of Pagurus bernhardus* and
Parapagurus pilosimanus and found them fairly
equal.

The mandible differs from that of bernhardus in
having more pronounced teeth on the oral end and
joint 3 of the palp relatively smaller. From pilosima-

1. The recent, approved nomenclature has been followed
(cf. ForesT 1958).
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