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Abstract

Detailed study of the Monniot collection of copepods belonging
to the family Notodelphyidae has revealed an extraordinary
diversity of novel taxa. With rare exceptions notodelphyids
live in association with ascidians and the Monniot collection
was built up over several decades of field collecting and
taxonomic research on the ascidian hosts by Drs Claude &
Francoise Monniot (MNHN, Paris). This paper describes
a total of 178 new species of notodelphyids from ascidian
hosts and 37 new genera are established: Bathynotodelphys
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gen.nov., Pronotodelphys gen. nov., Qoishillgia gen. nov.,
Nobinerilla gen. nov., Notopygus gen. nov., Chelipygus
gen. nov., Sympygus gen. nov., Vaoda gen. nov., Gosbia
gen. nov., Pentachaetus gen. nov., Diceratus gen. nov.,
Prodoroixys gen. nov., Notoixys gen. nov., Borixys gen. nov.,
Cystixys gen. nov., Ammonixys gen. nov., Ctenixys gen. nov.,
Ademoixys gen. nov., Gallincola gen. nov., Scoliosoma gen.
nov., Contoura gen. nov., Unimeria gen. nov., Mecodelphys
gen. nov., Tubipedia gen. nov., Procampodelphys gen. nov.,
Janius gen. nov., Campodelphys gen. nov., Hamaticoxa
gen. nov., Adrodelphys gen. nov., Phyllodelphys gen. nov.,
Lissodelphys gen. nov., Nodoscarus gen. mnov., Diblastus
gen. nov., Chilodelphys gen. nov., Scaridelphys gen. nov.,
Socotradelphys gen. nov., and Aplodelphys gen. nov. Prior
to this study the Notodelphyidac comprised exactly 200
valid species classified in 46 genera, a mean species richness
of 4.3 species per genus. After the addition of the new taxa
described here, the family now comprises 378 species in 83
genera, a mean species richness of 4.6 species per genus.
Generic diagnoses are provided for all genera represented
in the collection and the availability of a wider range of taxa
has allowed certain generic boundaries to be better defined,
resulting in transfers of species between genera and the
recognition of 16 new combinations. A further 51 existing
species are also reported, and brief supplementary notes or
full redescriptions are provided as appropriate.

Key words: taxonomy, new genera, new species, ascidian
hosts, symbiotic copepods

Introduction

The family Notodelphyidae was established by Dana in
1853 butnotodelphyids discovered in the second half of the
nineteenth and early twentieth centuries were placed into a
total of three different families. Brady (1878) established
the Doropyginae as a new subfamily to accommodate the
genera Doropygus Thorell, 1859, Botachus Thorell, 1859
and Notopterophorus Leuckart, 1859. Brady characterised
the Notodelphyinae as having dorsoventrally flattened
bodies, six expressed urosome somites in both sexes, 10-
to 15-segmented antennules (geniculate in the male), and
caudal rami armed with long plumose setae. In contrast,
he characterised the Doropyginae as having more-or-less
bilaterally compressed bodies, short 8- to 10-segmented
antennules (non-geniculate in the male), and curved
caudal rami armed with small spines. In his landmark
studies on the fauna of Norway, Sars (1921) accepted both
these taxa at the family level, although he noted a “rather
close relationship” between them. He included only two
genera in the Notodelphyidae: Notodelphys Allman, 1847
and Agnathaner Canu, 1892, whereas he recognized
a total of ten genera in the Doropygidae: Bonnieriella
Canu, 1891, Botachus, Doropygus, Doropygopsis Sars,
1921, Doropygella Sars, 1921, Goniodelphys Buchholz,

1869, Gunenotophorus Buchholz, 1869, Doroixys
Kerschner, 1879, Notopterophorus, and Pachypygus Sars,
1921. Schellenberg (1922) recognized the notodelphyid
affinities of Lonchidiopsis Vanhoffen, 1917 and created

additional new genera including Notodelphyopsis
Schellenberg, 1922, Notopterophoroides Schellenberg,
1922, Paranotodelphys  Schellenberg, 1922, and

Campopera Schellenberg, 1922. Lang (1948) continued
to recognize both the Doropygidae and Notodelphyidae
as valid families. However, in his important review, Illg
(1958) did not accept the family Doropygidae as valid and
he included all genera previously assigned to this family
in the Notodelphyidae.

The third family was the Ophioseididae proposed
by Chatton & Brément (1915) to accommodate taxa
characterised by more highly transformed bodies and by
the lack of at least one pair of mouthparts. They included
only three genera in their new family, Ophioseides
Hesse, 1864, Brementia Chatton & Brément, 1915, and
Ooneides Chatton & Brément, 1915. New genera were
added subsequently including Prophioseides Chatton &
Brément, 1915 and Scolecimorpha Sars, 1926 however,
Illg (1958) recognized that this proposed family was a
heterogeneous assemblage that could not be considered to
represent a monophyletic group, and he therefore included
the genera previously placed in the Ophioseididae as
members of the Notodelphyidae. More recent discoveries
ofintermediate new genera, such as Pholeterides Illg, 1958
and Haplostatus 1llg & Dudley, 1961, provide additional
evidence in support of Illg’s (1958) conclusion.

Stock (1993) established a new subfamily, the
Adenaplostomatinae, of the family Ascidicolidae to
accommodate a new monotypic genus, Adenaplostoma
Stock, 1993, based on material from a compound
ascidian, Didemnum hiopaa Monniot C. & Monniot F.,
1987, collected in New Caledonia. Boxshall & Halsey
(2004) transferred Adenaplostoma to the Notodelphyidae,
and the subfamily Adenaplostomatinae is not recognized,
becoming a synonym of the Notodelphyidae.

The modern treatment of the family Notodelphyidae
became firmly established after Illg’s (1958) revision and
the inclusion ofthe known genera previously assigned to the
Notodelphyidae, the Doropygidae and the Ophioseididae.
Illg (1958) recognized a total of 28 genera as valid and
considered two further genera, Salpicola Richiardi,
1880 and Ophioseidus Bate, 1864, to be indeterminable.
[Subsequently Bocquet & Stock (1961) considered that
the correct name of the latter was Ophioseide Hesse,
1864.] The family has grown considerably, with Boxshall
& Halsey (2004) listing a total of 46 valid genera. Two
of these, Agnathaner and Kystodelphys Monniot C., 1963,
are based on males which is problematic given that the vast
majority of the descriptive studies of notodelphyid species
are based on the females. One species of Agnathaner, A.
minutus Canu, 1892, was shown by Hippeau-Jacquotte
(1980) to be the atypical male stage of Pachypygus
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gibber (Thorell, 1859). Four other genera were listed
as genera inquirenda in Boxshall & Halsey (2004);
Campopera, Dysgenopsyllus Nicholls, 1944, Salpicola
and Sphaerothylacus Sluiter, 1884.

Notodelphyids are typically found living in
association with solitary and compound ascidians. Many
notodelphyid species are considered to be commensals,
inhabiting the pharynx or atrium of their ascidian host and,
presumably, sharing the food material brought in by the
host. In a few cases where the host-symbiont relationship
has been more thoroughly investigated the notodelphyid
can be considered to be parasitic, such as Kystodelphys
drachi Monniot C., 1963 which is known only from males
that are found within cysts in the branchial circulatory
sinuses of its hosts. Similarly, the highly transformed
vermiform Scolecodes huntsmani (Henderson, 1930) lives
in the subendostylar blood vessels of its hosts, surrounded
by a cyst of host origin (Dudley, 1968).

Notodelphyids exhibit variable levels of host
specificity: many species are restricted to a single host
species but others have been reported from numerous
species belonging to different host families (Illg & Dudley,
1961). Most notodelphyids occur in solitary ascidians but
Dudley & Solomon (1966) provided a key to the species
described by that time from compound ascidian hosts.
Rarely notodelphyids occur on octocorals: one species
each of Thoracodelphys Stock, 1967, Paranotodelphys,
Demoixys 1llg & Dudley, 1961 and Bysone Stock &
Humes, 1970 were described from the octocoral Rhytisma
fulvum (Forskal, 1775) (as Parerythropodium fulvum) by
Stock & Humes (1970).

Material and Methods

The copepod specimens examined in this study were
collected by Claude and Frangoise Monniot (Museum
National d’Histoire Naturelle, Paris) during their decades
of distinguished systematic research on ascidians. The
ascidian hosts of these copepods were collected during
research campaigns undertaken all over the world. The
copepods were extracted from their hosts and then stored
in the MNHN collections and kindly made available for
study by Danielle Defaye (MNHN). All collected copepods
were preserved in 70-80% ethanol. For microscopic
observation, the copepods were immersed in lactic acid for
at least 10 minutes and dissected. Dissected appendages
were observed using the reverse slide method of Humes
& Gooding (1964). Drawings were made with the aid of a
microscope equipped with a drawing apparatus. Lengths
of copepod specimens and measurements of appendages
are mostly based on a single dissected specimen of each
species. Body lengths were measured along the middle
axis of body. The lengths of the appendage segments are
the average of the longest and shortest margins. Type and
some other voucher specimens have been deposited in the

Museum National d’Histoire Naturelle, Paris: copepod
registration numbers have the prefix MNHN-IU. Host
names were provided by Claude and Frangoise Monniot
and have been cross checked against those in WoRMS
(WoRMS Editorial Board, 2020). Some individual
ascidian hosts are stored in the MNHN, Paris and their
registration numbers have the prefix MNHN-IT.

The terminology adopted in this paper follows Huys
& Boxshall (1991), although some minor modifications
have been made to take into account the transformations
in body morphology exhibited within the Notodelphyidae.
Illg (1958) discussed at some length the composition
of the prosome and urosome exhibited within the
family, highlighting how some genera displayed a more
gymnoplean construction (with the fifth pedigerous
somite incorporated into the prosome) while others
appeared typically podoplean (with the fifth pedigerous
somite forming the first division of the urosome). The
most striking apomorphy for the family is the expansion
of the fourth pedigerous somite, the posteriormost somite
of the prosome in the Podoplea, to form a dorsal brood
pouch in the female, within which the developing eggs
are incubated. The following fifth pedigerous somite,
ancestrally the first urosomite in the Podoplea, is at least
partially incorporated into the brood pouch on the dorsal
side in all notodelphyid females and is completely fused
in many. Even partial incorporation into the brood pouch
obscures the ancestral prosome-urosome articulation. As
a result the observable urosome in notodelphyid females
is commonly 5-segmented, comprising the genital somite
and four free abdominal somites. We refer to this tagma in
females as the free urosome; the male retains the typical 6-
segmented urosome found across the Podoplea. The term
metasome is used for the tagma comprising the first to
fourth pedigerous somites, especially when these somites
are partly or completely fused.

Systematics
Diagnosis of family Notodelphyidae Dana, 1853

Body form of adult female varying from cyclopiform with
fourth pedigerous somite expanded to form brood pouch
to highly transformed, vermiform or globular and lacking
expressed external segmentation. Cephalosome and
first to third pedigerous somites primitively free. Fourth
pedigerous somite typically inflated dorsally and laterally
forming large internal brood pouch overhanging urosome
dorsally: brood pouch at least partly incorporating fifth
pedigerous somite. Pedigerous somites often partially or
completely fused and containing expanded internal brood
pouch in vermiform taxa. Urosome up to 6-segmented in
female; genital and first abdominal somites free, or fused
to form genital double-somite; abdomen varying from 4
free somites to completely fused and incorporated into
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unsegmented trunk. Genital apparatus comprising single
copulatory pore on ventral surface of genital somite or
double-somite and paired gonopores on dorsolateral
surface. Male typically cyclopiform with 4 free pedigerous
somites in prosome plus 6-segmented urosome: genital
apertures paired, located on ventral surface of genital
somite. Caudal rami primitively with 6 setae.

Rostrum typically well developed, often forming
fleshy lobe; reduced in some taxa. Antennule varying from
15-segmented to unsegmented lobe; segmental homologies
(based on Notodelphys allmani Thorell, 1859): segment
1 (I-IT) double, segment 2 (I1I-V) compound, segment 3
(VI-XI) compound, segment 4 (XII-XIV) compound,
segment 5 (XV-XVI) double, segments 6 (XVII) to 14
(XXV) free, apical segment (XXVI-XXVIII) compound.
Male antennule primitively geniculate with 2 compound
segments distal to geniculation representing XXI-XXIII
and XXIV-XXVIII; secondarily non-geniculate in many
genera. Labrum variable. Antenna with coxa and basis
separate or fused; endopod rarely 3-segmented, typically
2-segmented due to fusion of ancestral second and third
segments; first segment with 1 seta, second with up to
5 setae, third with curved distal claw plus up to 5 setae;
exopod represented by 1 or 2 setac on outer margin of
basis, or absent; antenna often reduced, sometimes lacking.
Mandible biramous, comprising coxa typically with well
developed gnathobase and distal palp; palp consisting
of basis armed with 1 seta, 2-segmented endopod, and
indistinctly 4-segmented exopod or with exopodal
segments fused; exopodal setation formula 1, 1, 1, 2 setae
or reduced; endopodal segments 1 and 2 with maximum of
4 and 10 setae, respectively. Mandible sometimes lacking
palp or completely absent. Maxillule biramous, comprising
3-segmented protopod bearing 1-segmented exopod and 2-
segmented endopod; precoxa with well developed arthrite
bearing up to 10 elements; coxa with endite bearing 1
seta and 2 setae on outer surface of segment representing
epipodite; basis with group of up to 4 setae, representing
endites; endopod armed with up to 7 setae; exopod armed
with up to 4 setae. Maxillule often reduced, sometimes
lacking. Maxilla 5-segmented; syncoxa armed with groups
of'4, 1, 2, 3 setae representing praecoxal and coxal endites;
basis with well developed claw plus 1 or 2 setae; endopod
3-segmented; armed with 1, 1, 4 elements; setation often
reduced. Maxilliped primitively 3-segmented; syncoxal
setation formula 0, 0, 5, 5; basis with 1 large seta; endopod
I-segmented and armed with maximum of 1, 3 elements.
Maxilliped often reduced or absent in transformed genera.

Swimming legs 1 to 4 biramous, typically with 3-
segmented rami and joined by intercoxal sclerites. Legs
1 to 4 often reduced, sometimes absent in genera with
transformed females; legs forming fleshy processes in
Brementia-group of genera. Inner seta on basis of leg 1
and inner coxal seta on legs 1 to 4 primitively present.
Spine and seta formula typically as follows (based on
Notodelphys allmani):

Coxa Basis Exopod Endopod
legl 0-1 1-1 I-1; I-1; ILLL4 ~ 0-1;0-1;1,2,3
leg2 0-1 1-0 I-1; I-1; ILLLS  0-1; 0-2; 1,2,3
leg3 0-1 1-0 I-1; I-1; ILL,S  0-1;0-2;1,2,3
leg4 0-1 1-0 I-1; I-1; ILLLS ~ 0-1;0-2; 1,2,2

Setation elements of all legs often reduced or lost
in transformed genera; legs 1 to 4 sometimes lacking
in females. Female fifth leg 2-segmented, comprising
protopodal segment with outer basal seta and exopodal
segment bearing up to 2 setaec. Male fifth leg 2-
segmented, comprising protopodal segment bearing outer
basal seta and exopod with 2 setae. Leg 6 represented
by 2 setae on genital operculum of female; by 3 setae on
genital operculum of male. Eggs retained inside dorsal/
dorsolateral incubatory pouch formed by modification
of fourth pedigerous somite; incubatory pouch often
expanded throughout first to fourth pedigerous somites.

Remarks. The family Notodelphyidae includes all
genera previously assigned to the Notodelphyidae, the
Doropygidae and the Ophioseididae, as well as the genus
Adenaplostoma (formerly placed in the Ascidicolidae as
a monotypic subfamily by Stock, (1993)). Currently the
family comprises exactly 200 valid species classified in
a total of 46 valid genera (Walter & Boxshall, 2020). It
also contains numerous taxa inquirenda. For example, in
a series of papers Hesse (1866a, b; 1869) alone described
21 species of Doropygus from the coast of France, all of
which were classed as indeterminable by Illg (1958).

Bathynotodelphys gen. nov.

Diagnosis. Female body bilaterally compressed with
internal brood pouch extending from anterior margin of
fourth pedigerous somite backwards, out over anterior
half of urosome. Fifth pedigerous somite incorporated
into brood pouch of female. Free urosome 5-segmented
in female consisting of genital somite and 4 abdominal
somites; 6-segmented in male. Rostrum well-developed,
plate-like. Female antennule 9-segmented: segmental
fusion pattern I-1I, HI-XI, XII-XIV, XV-XVI, XVII-XX,
XXI-XXII, XXIV, XXV, XXVI-XXVIII. Male antennule
10-segmented; non-geniculate, segmental fusion pattern
-1, TI-X1, XII, XII, XIV, XV-XVI, XVII, XVII-XX,
XXI-XXII, XXITV-XXVIII. Antenna consisting of coxa,
basis, and 3-segmented endopod bearing terminal claw;
exopod represented by 1 large and 1 minute seta. Mandible
with well developed coxal gnathobase and biramous palp
armed with 1 seta on basis, 5 setac on exopod, and 4
and 10 setae on first and second segments, respectively.
Maxillule with 9 setae on arthrite, 1 on coxal endite, 2
on epipodite, and 3 on medial margin of basis; exopod
unsegmented with 4 setae distally; endopod 2-segmented
with 2 or 3 setae on first segment and 4 setae on second.
Maxilla indistinctly 6-segmented, but with precoxa and
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coxa separated by incomplete suture; enditic formula 4, 1,
2, 3; basis with claw plus 2 setae; 3-segmented endopod
with setal formula 1, 1, 4. Maxilliped 3-segmented and
armed with 9 or 10 setae on first segment, 1 on second
and 4 on third. Legs 1-4 biramous with 3-segmented
rami; armature formula:

Coxa Basis Exopod Endopod

Leg 1 0-1 11 I-1;I-1; 1L, 1,4 0-1;0-1;1,2,3
Legs2&3 0-1 1-0 I-L;I-I;IILLS 0-1;0-2;1,2,3
Leg4 0-1 1-0 I-;I-1;I,L5 0-1;0-2;1,2,2

Leg 5 consisting of protopod fused with somite and
well-developed free exopodal segment armed with 2
elements (1 spine and 1 seta).

Type species. Bathynotodelphys defayeae gen. et sp.
nov. by original designation.

Etymology. The generic name is a combination of
Bath- (deep” in Greek) and the existing generic name
Notodelphys. It refers to the deep-water habitat of the new
genus.

Remarks. This new genus exhibits numerous
plesiomorphies, many of which are shared with the genus
Archinotodelphys Lang, 1949. However, in possessing an
internal brood pouch in the female and a free exopod of
leg 5 armed with only 2 armature elements, the new genus
cannot be placed in the family Archinotodelphyidae. Its
affinities lie more strongly with the Notodelphyidae. The
new genus shares many similarities with the type genus
Notodelphys Allman, 1847, but the retention of a 3-
segmented endopod of the antenna is a major difference,
since species of Notodelphys are characterised by a 2-
segmented endopod in which the ancestral second and third
endopodal segments are fused to form a compound distal
segment. This is a significant difference which supports
the establishment of the new genus to accommodate B.
defayeae gen. et sp. nov., described below. The incomplete
fusion of the precoxa and coxa of the maxilla, as exhibited
by the new species, is an additional plesiomorphic state
relative to that exhibited by species of Notodelphys which
is characterised by the fusion of the precoxa and coxa of
the maxilla to form a syncoxa.

Bathynotodelphys defayeae gen. et sp.nov.
(Figs. 1-3)

Type material. Holotype (intact @, MNHN-IU-2014-
21212), paratypes (intact 6 9% and 2 43, MNHN-IU-
2014-21213), and dissected paratypes (1 @ and 1 &) from
Culeolus anonymus Monniot F. & Monniot C., 1976,
Vema Cruise, Argentine Basin, South Atlantic (44°33°S,
49°19°W), “Vema”, Stn V 17-81, depth 5329-5332 m, 27
May 1961.

Etymology. The new species is named in honour of
Dr. Danielle Defaye who made the Monniot collection

of copepods associated with ascidians available to the
authors for study, resulting in the present work.

Description of female. Body (Fig. 1A) laterally
compressed: body length 4.40 mm in dissected specimen.
Cephalosome broader than first to third pedigerous
somites. Second and third pedigerous somites each with
well-developed dorsal tergite. Fourth pedigerous somite
forming small brood pouch, much shorter than anterior
part of prosome, incorporating fused fifth pedigerous
somite. Free urosome (Fig. 1B) 5-segmented: genital
somite short; suture between genital and first abdominal
somites distinct on dorsal surface but obscure ventrally.
First to fourth free abdominal somites 364x345, 284x320,
218x287, and 255%313 pm, respectively. Caudal rami
elongate and slightly divergent; each ramus (Fig. 1C)
constricted basally and tapering distally, widest at proximal
one-fifth, about 4.1 times as long as wide (502x124 pum)
and armed with 6 small setae; 4 distal setac pinnate and
remaining 2 setac naked; outer lateral seta positioned at
42% of ramus length.

Rostrum (Fig. 1D) 255x215 pm, well-defined at
base, tapering towards rounded apex. Antennule (Fig. 1E)
gradually narrowing distally, 9-segmented with segmental
fusion pattern as in generic diagnosis; armature formula
3, 17, 6, 4+aesthetasc, 6, 4+aesthetasc, 2, 2+aesthetasc,
and 7+aesthetasc; about half of setae pinnate (as figured).
Antenna (Fig. 1F) 5-segmented, consisting of coxa, basis
and 3-segmented endopod: coxa short and unarmed:
basis with 1 long pinnate seta and 1 minute naked seta
at distal outer corner representing exopod; ornamented
with tuft of setules proximally on inner margin: endopod
3-segmented; first segment with 1 seta on inner margin;
second segment about 2.7 times as long as wide, armed
with 5 setae (1 on middle of inner margin and 4 at inner
distal corner); third segment about 0.6 times as long as
second, 1.8 times as long as wide, armed with 6 setae (3
distal setae blunt at tip) plus small terminal claw, about
0.6 times as long as segment.

Labrum (Fig. 1G) with rounded, setulose
posterolateral corners and spinulose posteromedian lobe.
Mandible (Fig. 1H) with 6 teeth and 2 small proximal
setae on cutting margin of coxal gnathobase; basis with
1 seta subdistally on medial margin; exopod 4-segmented
and armed with 1, 1, 1, and 2 setae on first to fourth
segments, respectively (all 5 setac equal in length):
endopod with 4 and 10 setae on first and second segments,
respectively. Paragnath (Fig. 11) as simple lobe bearing
setules on medial surface. Maxillule (Fig. 1J) with 9
setac on arthrite, 1 on coxal endite, 2 on epipodite, and
3 on medial margin of basis; exopod unsegmented with
4 setae distally; endopod 2-segmented with 2 or 3 setae
on medial margin of first segment and 4 setae on second
segment. Maxilla (Fig. 2A) indistinctly 6-segmented;
first segment (precoxa) with 4 and 1 setae on proximal
and distal endites, respectively; second segment (coxa)
incompletely articulated from first, armed with 2 and 3
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FIGURE 3. Bathynotodelphys defayeae gen. et sp. nov., male. A, habitus, dorsal; B, urosome, ventral; C, antennule.

Scale bars: A, 0.5 mm; B, C, 0.1 mm.

setae on proximal and distal endites, respectively: basis
with strong claw bearing spinules along concave margin,
plus 2 setae: endopod slender, 3-segmented with 1, 1,
and 4 setae on first to third segments, respectively; one
of 4 setae on third segment small. Maxilliped (Fig. 2B)
3-segmented and armed with 10, 1, and 4 setae on first to
third segments, respectively; all setae pinnate.

Legs 1-4 biramous with 3-segmented rami (Fig.
2C-E). Spines on outer margin of exopods slender and
fringed with membrane bilaterally in distal half. Inner
distal spine on basis of leg 1 fringed with spinules, 106

um long, slightly longer than first endopodal segment.
Inner coxal seta of legs 2—4 stiff and spiniform. Armature
formula as in generic diagnosis. Leg 5 (Fig. 2F) consisting
of protopod and free exopod; protopod incorporated into
fifth pedigerous somite, armed with naked outer distal
seta; exopodal segment elongate, about 4.3 times as long
as wide (167%39 um), ornamented with spinules along
inner margin and armed distally with 1 slender spine (82
um long) and 1 weakly pinnate seta (118 pm long).
Description of male. Body (Fig. 3A) dorsoventrally
depressed, tapering distally. Body length 2.20 mm.
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Prosome-urosome division indistinct. Urosome (Fig. 3B)
6-segmented: fifth pedigerous somite (first urosomite)
shorter than genital somite: genital somite 131x247 pum,
with well-developed paired genital opercula ventrally:
4 abdominal somites 167x196, 173x182, 135x160, and
135x145 pm, respectively. Caudal ramus about 5.6 times
as long as wide (224x40 um); outer lateral seta positioned
at 40% of ramus length.

Rostrum as in female. Antennule 10-segmented;
non-geniculate, segmental fusion pattern as in generic
diagnosis; armature formula 3, 17, 2, 2, 2, 4, 2, 4,
3+aesthetasc, and 10+aesthetasc; one seta on first segment
pinnate, all other setae naked. Antenna as in female.

Labrum, maxilla, and legs 14 as in female. Mandible
with 9 setae on second endopodal segment. Maxillule with
2 or 3 setae on first endopodal segment, as in female.

Leg 5 (Fig. 3B) protopod articulated from fifth
pedigerous somite; free exopodal segment about 3.2 times
as long as wide (80%25 pum). Leg 6 represented by 3 setae
on genital operculum, innermost seta small.

Remarks. The sexual dimorphism in antennulary
segmentation of the new genus is unique. In the female
segments XII to XIV are fused whereas in the male they
are free; segment XVII is incorporated into a compound
segment XVII-XX in the female but segment XVII is
separate from XVIII-XX in the male. More distally,
segments XXIV and XXV are free in the female but
incorporated into a compound apical segment XXIV-
XXVIII in the male. So although the male of B. defayeae
gen. et sp. nov. does not retain geniculate antennules in
the male, the fusion pattern of its distal segments XXIV
to XXVIII probably represents a vestige of the original
pattern associated with the possession of a geniculate
antennule.

This species was found in deep water at a depth of
5329-5332 m in the Argentine Basin.

Pronotodelphys gen. nov.

Diagnosis. Female body with modified prosome
comprising cephalosome, free first to third pedigerous
somites (first somite largely concealed), and dorsal
brood pouch incorporating fourth and fifth pedigerous
somites (as typical for Notodelphys). Free urosome of
female 5-segmented, but genital and first abdominal
somites indistinctly defined. Male urosome 6-segmented.
Antennule 13-segmented in female; segmental fusion
pattern: I-II, II-XI, XII-XIV, XV-XVI, XVII-XVIII,
XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI-
XXVIII. Male antennule geniculate, 12-segmented;
segmental fusion pattern: I-11, II-V, VI-XI, XII, XIII,
XIV, XV-XVI, XVII, XVIII, XIX-XX, XXI-XXIII,
XXIV-XXVIII. Antenna consisting of coxa, basis, and 2-
segmented endopod; basis with 1 inner seta plus 2 outer
setaec representing exopod; distal endopodal segment

compound. Mandible with biramous palp armed with 5
setae on exopod, and 4 + 10 setae on first and second
endopodal segments, respectively. Maxillule with 2-
segmented endopod bearing 3 and 4 setae on first and
second segments, respectively. Maxilla 5-segmented;
syncoxa with endite formula 3 + minute seta, 1, 2, and 3;
basis with claw plus 2 setae; endopod with setal formula
1, 1, and 4. Maxilliped 4-segmented; first segment with 9
setae; second segment unarmed; third and fourth segments
with 5 setae in total. Legs 1-4 biramous with 3-segmented
rami: armature formula as follows:

Coxa Basis Exopod Endopod

Leg 1 0-1 11 TI-I;I-1;10LL4 0-1;0-1;1,2,3
Legs2 &3 0-1 1-0 1-1;1-1;3,1,5 0-1;0-2;1,2,3
Leg 4 0-1 10 1-1;1-1;2,1,5 0-1;0-2;1,2,2

Leg 5 with left and right protopods fused to form
broad transverse plate; free exopodal segment with 2 setal
elements.

Type species. Pronotodelphys caledonica gen. et sp.
nov. by original designation.

Other included species: Pronotodelphys villosa
(Ooishi, 1962) comb. nov. (originally described as
Notodelphys agilis villosus)

Etymology. The generic name is the combination of
pro-(“before” in Greek) and the generic name Notodelphys.
It alludes to the relatively primitive features exhibited by
the new genus relative to the genus Notodelphys.

Remarks. The new genus belongs in the family
Notodelphyidae and is a close relative of the type genus
Notodelphys. However, Pronotodelphys gen. nov.
exhibits plesiomorphic states of the mandible, maxillule,
and maxilliped relative to the type genus, as follows: (1)
the maxillulary endopod is armed with 7 setae, whereas
a maximum of 5 setae is reported from all species of
Notodelphys; (2) the maxilliped is 4-segmented and armed
with 9, 0, 3, and 2, or 9, 0, 2, and 3 setae on the first to
fourth segments, respectively. In contrast, the maxilliped
of Notodelphys is invariably 3-segmented and is armed
with between 8 and 10 setae on the first segment, a single
seta on the second, and between 2 to 4 setae on the third;
and (3) the mandible is armed with 10 setae on the second
endopodal segment, whereas in species of Notodelphys it
carries a maximum of 9 setae, with the sole exception of
N. weberi Stock, 1950 which also carries 10 setae (Stock,
1950), The combination of these differences suggests that
the new genus diverged early, at the base of the lineage
leading to Notodelphys and may well represent the sister
group of the type genus. These differences justify the
establishment of a new genus, Pronotodelphys gen. nov.,
distinct from Notodelphys. The fusion of the protopods of
the fifth leg pair to form a transverse plate is a characteristic
apomorphy of the new genus.

In a redescription of Notodelphys agilis villosus
Ooishi, 1962 based on newly collected specimens from
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Korean waters, Kim (2012) elevated this subspecies
to species rank, as Notodelphys villosus. In the original
description of N. agilis villosus, Ooishi (1962) described
the maxilliped as 3-segmented with a setation pattern of
9, 0, and 5 on the first to third segments, respectively.
However, after examination of additional material, Kim
(2014) recognized that the maxilliped was 4-segmented
with a setation pattern of 9, 0, 3, and 2. During the
course of the present study, we re-examined additional
material of the same species and confirmed Kim’s
(2014) observations. This species shares the 4-segmented
maxilliped with Pronotodelphys caledonica gen. et sp.
nov., and we here transfer Ooishi’s species to the new
genus as Pronotodelphys villosa (Ooishi, 1962) comb.
nov.

Pronotodelphys caledonica gen. et sp. nov.
(Figs. 4-6)

Type material. Holotype (intact ¢, MNHN-IU-
2014-21214) from Ascidia munda Sluiter, 1898, New
Caledonia, MUSORSTOM 4 CC 147, New Caledonia,
Grand Passage, N/O “Vauban” (19°33.8’S, 163°38.5’E),
depth 46 m, Bouchet & Richer de Forges-IRD coll., 13
September 1985; paratype (9, dissected and figured,
MNHN-IU-2014-21215) from A. munda, Baie des
Citrons, New Caledonia, September 1985.

Additional material. 1 @, 1 & (both dissected; male
figured) from Ascidia tapuni Monniot C. and Monniot F.,
1987, Tlot Maitre, New Caledonia, Stn NC 16, depth 3-8
m, Monniot coll., 12 September 1985.

Etymology. The name of the new species is from the
name of the type locality, New Caledonia.

Description of female. Female body (Fig. 4A)
comprising cephalosome, free first to third pedigerous
somites, and dorsal brood pouch incorporating fourth
and fifth pedigerous somites. First pedigerous somite
lacking distinct tergite and largely concealed; second
and third pedigerous somites each with well-developed
tergite; third pedigerous somite with concave posterior
margin. Fourth pedigerous somite forming oval brood
pouch incorporating fused fifth pedigerous somite. Free
urosome (Fig. 4B) slender, consisting of genital and 4
abdominal somites, with only anal somite clearly visible
in dorsal view. Suture between genital and first abdominal
somites distinct dorsally but obscure ventrally. Genital
somite short, 145%x415 um; 4 abdominal somites 320%298,
305%265, 255%240, and 196x240 pm, respectively. Anal
somite ornamented with setules posteriorly on lateral
surfaces. Caudal rami slender (473x72 pum) and slightly
divergent; each ramus (Fig. 4C) about 6.6 times longer
than wide; densely ornamented with thin, hair-like setules
on all surfaces: armed with 6 setae, setae naked or weakly
pinnate; outer lateral seta located about at mid-length of
ramus.

Rostrum (Fig. 4D) 161x130 pum, tapering distally
towards weakly bilobed tip. Antennule (Fig. 4E) 13-
segmented with segmental fusion pattern as in generic
diagnosis; armature formula 3, 18, 6, 4+aesthetasc, 4, 2,
2, l+aesthetasc, 1, 1, 2, 2+aesthetasc, and 7+aesthetasc;
setac on proximal segments mostly pinnate, setac on
distal segments mostly naked (as figured). Antenna (Fig.
4F) consisting of coxa, basis and 2-segmented endopod:
coxa short, unarmed; basis with 1 inner distal seta plus
2 unequal outer distal setae representing exopod; larger
exopodal seta as long as second endopodal segment and
pinnate, smaller seta naked and about 0.25 times as long
as larger: first endopodal segment with 1 seta on inner
margin; compound distal endopodal segment slender,
more than 5 times as long as wide, with terminal claw
plus 11 setae (3 of distal setae with blunt tips).

Labrum (Fig. 4G) steeply tapering posteriorly
and ornamented with minute spinules on distal part of
lateral margins and on posterior margin of semicircular
posteromedian lobe, and with setules both sides of posterior
margin. Mandible (Fig. 4H) with coxal gnathobase
cutting margin conspicuously broad and bearing 6 teeth
and 2 small setae; proximal 4 teeth blunt; second distal
tooth acutely pointed, ornamented with minute spinules
along proximal margin: palp consisting of basis, exopod,
and 2-segmented endopod; basis with 1 plumose and
proximally expanded seta on medial margin; exopod
with 5 setae, distalmost seta distinctly larger than other 4,
first exopodal segment ornamented with minute spinules
proximally on inner surface: endopod with 4 and 10 setae
on first and second segments, respectively. Paragnath
(Fig. 4]) as small lobe produced into semicircular lobule
at outer distal corner, with patch of spinules apically
plus dense cover of setules on medial surface. Maxillule
(Fig. 41) with 10 setae on arthrite, 1 on coxal endite, 2 on
epipodite, and 3 (2 shorter proximal and 1 long distal)
on medial margin of basis; exopod with 4 setae distally;
endopod 2-segmented with 3 setae on medial margin of
first segment and 4 setae on second segment. Maxilla
(Fig. 5A) 5-segmented; syncoxa with 3 + 1 small seta, 1,
2, and 3 setae on first to fourth endites, respectively; basis
with smooth claw plus 2 setae; endopod with 1, 1, and 4
setae on first to third segments, respectively. Maxilliped
(Fig. 5B) 4-segmented, armed with 9, 0, 2, and 3 sectae
on first to fourth segments, respectively; setac on third
segment pectinate along proximal margin; small fourth
segment bearing 1 naked and 2 pinnate setae.

Legs 1-4 biramous with 3-segmented rami. Outer
seta on basis pinnate in leg 1, but naked in legs 2—4.
Inner distal spine on basis of leg 1 (Fig. 5C) 79 pum long,
shorter than first endopodal segment; second outer spine
of third exopodal segment distinctly shorter than first and
third spines. Outer margin of first endopodal segment
ornamented with spinules in leg 2 (Fig. 5D) but with
setules in legs 1, 3 and 4. First endopodal segment of legs
3 (Fig. 5E) and 4 elongate. Outer setae on exopods of legs
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FIGURE 4. Pronotodelphys caledonica gen. et sp. nov., female. A, habitus, dorsal; B, urosome, dorsal; C, left caudal
ramus, dorsal; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, maxillule; J, paragnath. Scale bars: A,
0.5 mm; B, 0.2 mm; C-F, H, 0.1 mm; G, I, J, 0.05 mm.
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FIGURE 5. Pronotodelphys caledonica gen. et sp. nov., female. A, maxilla; B, maxilliped; C

3; F, left and right leg 5. Scale bars: 0.1 mm.
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FIGURE 6. Pronotodelphys caledonica gen. et sp. nov., male. A, habitus, dorsal; B, urosome, ventral; C, left caudal
ramus, ventral; D, antennule; E, legs 5 and 6. Scale bars: A, 0.2 mm; B, 0.1 mm; C-E, 0.05 mm.

24 stiff, spiniform. Armature formula for legs 14 as in
generic diagnosis. Leg 5 (Fig. 5F) consisting of protopod
and exopod both ornamented with numerous setules on
surfaces (dots on Fig. 5F indicate insertions of setules).
Left and right protopods fused medially to form broad
plate bearing naked outer basal seta on each posterolateral
corner and ornamented with irregular spinule row along
mid-posterior margin; paired exopods free, exopodal
segment elliptical, armed distally with 1 spiniform
seta and 1 smaller, thin seta; ornamented with about 10
spinules along inner margin.

Description of male. Body (Fig. 6A) cyclopiform,
narrowingposteriorly. Cephalosomedistinctly broaderthan
free pedigerous somites. Urosome (Fig. 6B) 6-segmented:
fifth pedigerous somite free, clearly defined anteriorly

and posteriorly, 89x163 pm; genital somite 116x145 pm,
with parallel lateral margins; 4 free abdominal somites
gradually shorter, 107x115, 102x104, 85%96, and 67x91
um, respectively. Anal somite ornamented with row of
spinules on posteroventral margin and paired papilliform
tubercles on inner posteroventral margin (Fig. 6B, C).
Caudal ramus (Fig. 6C) about 4.5 times longer than wide
(108x24 pm), ornamented with sparse setules on all
surfaces and with scattered spinules along posteroventral
margin; outer lateral seta located at 60% of ramus length.

Rostrum as in female. Antennule (Fig. 6D) 12-
segmented, segmental fusion pattern as in generic
diagnosis; geniculate between tenth (XIX-XX) and
eleventh (XXI-XXIII) segments; seventh segment with
partial suture on ventral surface; armature formula 3, 5,
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12, 2, 2, 2, 4+aesthetasc, 2, 2, 4, 2, and 9+aesthetasc;
terminal segment blunt at tip. Antenna as in female.

Mouthparts and legs 1—4 also as in female. Leg 5 (Fig.
6E) protopod fused with somite, lacking ornamentation of
spinules; free exopodal segment about twice as long as
wide (35%17 pm) with straight inner margin; spiniform
distal seta shorter than outer seta. Leg 6 (Fig. 6E)
represented by 2 setae and 1 spiniform process on genital
operculum.

Remarks. The type species differs from P. villosa
in the setation pattern of the 4-segmented maxilliped: in
the type species P. caledonica gen. et sp. nov. the pattern
is 9, 0, 2, and 3, whereas in P. villosa it is 9, 0, 3, and
2. This difference serves to separate the two congeners.
In addition, the proportions of the caudal ramus are
significantly different between the two species: the caudal
rami are about 4.5 times (Ooishi, 1962) to 4.6 times (Kim,
2012) longer than wide in P. villosa, but about 6.6 times
longer than wide in P. caledonica gen. et sp. nov. These
differences are sufficient to justify the establishment of
the new species.

Genus Notodelphys Allman, 1847

Diagnosis. Female body with dorsal brood pouch formed
by fourth pedigerous somite and largely incorporating
fused fifth pedigerous somite. Free urosome 5-segmented
in female consisting of genital somite and 4 abdominal
somites; 6-segmented in male. Rostrum well-developed.
Female antennule typically 15-segmented: segmental
fusion pattern I-1I, IH-V, VI-XI, XI-XIV, XV-XVI,
XVII, XXVII, XIX, XX, XXI, XXII, XXIII, XXIV,
XXV, XXVI-XXVIII; segmentation reduced in some
species by additional fusions. Male antennule typically
10-segmented; geniculate or non-geniculate according
to species; segmental fusion pattern of 10-segmented
antennule I-1I, II-XI, XII, XIII, XIV, XV-XVI, XVII,
XVHI-XX, XXI-XXIII, XXIV-XXVIIIL. Antenna typically
consisting of coxa, basis, and 2-segmented endopod with
compound distal segment (representing fused second and
third ancestral segments) bearing terminal claw; exopod
typically represented by 2 setac. Mandible with well
developed coxal gnathobase and biramous palp armed
with 1 seta on basis, 5 setae on exopod, and maximum of
4 and 10 setae (typically 9) on first and second endopodal
segments, respectively. Maxillule with 10 setae on arthrite,
1 on coxal endite, 2 on epipodite, and 3 on medial margin
of basis; exopod unsegmented with 4 setae distally;
endopod 2-segmented with 1 and 4 setae on first segment
and second segments, respectively; unsegmented in some
species. Maxilla indistinctly 5-segmented, syncoxal
enditic formula 4, 1, 2, 3, or reduced; basis with claw plus
1 or 2 setae, 3-segmented endopod with setal formula 1,
1, 3/4. Maxilliped 3-segmented and armed with 8, 9 or
10 setae on first segment, 1 on second and typically 3

on third (rarely 2 or 4 setae). Legs 1-4 biramous with 3-
segmented rami; armature formula typically:

Coxa Basis Exopod Endopod

Leg 1 0-1 1-I I-1; I-1; IOI, 1,4 0-1;0-1;1,2,3
Legs2&3 0-1 1-0 I-I;I-1;1LLS 0-1;0-2;1,2,3
Leg4 0-1 1-0 I-L;I-1;ILL S 0-1;0-2;1,2,2

Leg 5 consisting of protopod fused to, or separate
from, somite and free exopodal segment armed with 2
elements (1 spine and 1 seta).

Type species. Notodelphys allmani Thorell, 1859, by
subsequent designation (see Remarks).

Remarks. The genus Notodelphys was established
by Allman (1847) to accommodate a new species .
ascidicola Allman, 1847 based on material taken from
the branchial chamber of “Ascidia communis* collected
at a number of localities. This species was subsequently
recorded by Baird (1850) from coastal waters around the
United Kingdom and Ireland. Thorell (1859) described
seven new species of Notodelphys but considered that
Allman’s species was indeterminable, and he adopted
one of his newly described species, N. allmani Thorell,
1859, as the type species of the genus. Brady (1878) also
considered that Allman’s (1847) original description and
figures were inadequate to characterise N. ascidicola and
commented that it was probable that Allman’s material
consisted of a mixture of several species of Notodelphys.
Brady (1878) also suggested that some of the figures
undoubtedly referred to another genus, 4scidicola Thorell,
1859 (family Ascidicolidae), and he followed Thorell
(1859) in discarding the specific name ascidicola and
adopting N. allmani Thorell, 1859 as the type species. Sars
(1921) and Illg (1958) also concluded that Notodelphys
ascidicola Allman, 1847 was an indeterminable species
and adopted N. allmani as the type species. Since 1859 all
major contributors to the taxonomy of Notodelphys have
followed Thorell (1859) in discarding the specific name
ascidicola and recognizing N. allmani Thorell, 1859,
including Buchholz (1869), Brady (1878), Aurivillius
(1882), Scott, T. (1888), Carus (1885), Koehler (1890),
Canu (1891), Norman & Scott, T. (1906), Sars (1921),
Schellenberg (1922), Lang (1948), Stock (1950, 1951),
Illg (1958), Bocquet & Stock (1960), lllg & Dudley
(1961, 1965), Dudley (1966), and Gotto (1993). Whilst
this action should formally have been submitted as a
Case to the International Commission on Zoological
Nomenclature, we also adopt the 150-year old practice of
recognizing N. allmani Thorell, 1859 as the type species
in the interests of nomenclatural stability.

Notodelphys is the second largest genus in the family,
currently comprising 29 valid species (Walter & Boxshall,
2020).
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Notodelphys agilis Thorell, 1859
(Fig. 7)

Material examined. 6 Q9 (MNHN-IU-2018-1749) from
Molgula socialis Alder, 1863, Wimereux, Atlantic coast
of France; 1 § (MNHN-IU-2018-1750) from Molgula
bleizi (Lacaze-Duthiers, 1877), Morgat, Atlantic coast
of France; 8 29, 9 & (MNHN-IU-2018-1751) and 1
dissected @ from Molgula scutata Millar, 1955, WALDA
CM1; 9 Q9 (MNHN-IU-2018-1752) and 1 dissected
(figured) from Corella parallelogramma (Miiller, 1776),
Kristineberg, Sweden.

Diagnostic characters of female. Body (Fig. 7A)
of dissected specimen 2.96 mm long. Caudal ramus
(Fig. 7B) 242%52 pum, about 4.7 times as long as wide
and about 1.7 times as long as anal somite; ornamented
with hair-like setules on both inner and outer margins,
setules on inner margin very fine, almost invisible; outer
lateral seta located in middle of ramus. Rostrum longer
than wide, with pair of nipple-shaped tubercles apically.
Antennule 14-segmented. Antenna (Fig. 7C) with exopod
represented by 1 large pinnate seta and 1 vestigial seta

on basis; compound distal endopodal segment about 3.8
times as long as wide. Mandibular endopod (Fig. 7D) 2-
segmented, armed with 3 setae on first segment and 9 setae
on second; largest distalmost seta on first segment and 3
mediodistal setae on second segment naked, other setae
pinnate. Maxillulary endopod incompletely 2-segmented,
armed with 1 and 4 setae on first and second segments,
respectively. Maxilliped 3-segmented, armed with 10, 1,
and 3 setae on first to third segments, respectively. Leg 5
(Fig. 7E) protopod broad, unornamented, with outer distal
process not longer than exopod, tipped with 1 naked seta;
free exopodal segment about 1.1 times longer than wide
(32x30 um), sub-quadrate and without basal constriction,
inner and outer margins parallel, armed with 1 small and
1 longer seta, both naked.

Remarks. Notodelphys agilis was first described
by Thorell (1859) based on material associated with
four different hosts (Ascidia mentula Miiller, 1776,
Ciona intestinalis (Linnaeus, 1758) (as Ascidia
canina), Ascidiella aspersa (Miiller, 1776), and Corella
parallelogramma) collected off the coast of Sweden.
These same four ascidian species apparently serve as hosts
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FIGURE 7. Notodelphys agilis Thorell, 1859, female. A, habitus, lateral; B, left caudal ramus, ventral; C, antenna; D,
endopod of mandible; E, leg 5. Scale bars: A, 0.5 mm; B-E, 0.05 mm.
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to a total of seven different species of Notodelphys, all of
which are still regarded as valid (N. agilis, N. allmani,
N. caerulea Thorell, 1859, N. elegans Thorell, 1859,
N. prasina Thorell, 1859, N. rufescens Thorell, 1859,
and N. tenera Thorell, 1859). Given the co-occurrence
of these congeneric species both geographically and in
terms of host associations, it is not surprising that there
has been historic confusion over the identities of some
of them. The original descriptions lacked detail and the
morphological concepts of some of Thorell’s species
have gradually been fixed by subsequent accounts. The
most important contribution was that of G.O. Sars (1921)
who redescribed all seven species. His redescription of V.
agilis established the modern concept of this species, as
recognized by Illg (1958) in his overview of the family
Notodelphyidae.

The character states exhibited by our specimens
conform to the illustrations of Sars (1921). In his original
description, Thorell (1859) characterised N. agilis by two
major features: the caudal rami are twice as long as the
anal somite and the outer lateral seta on the caudal ramus
is positioned at the mid-length. In contrast to his text,
Thorell’s illustration (Thorell, 1859: Fig. 6F3) shows a
caudal ramus at most 1.7 times as long as the anal somite,
a similar proportion to our specimen (1.67:1) and also
similar to the specimen illustrated by Sars (1921: Pl
XVII, fig. 3F), which has caudal rami measuring 1.5:1.
Confusingly, the exopod of the antenna is illustrated as
comprising 2 subequal large setae in Thorell’s original
description, whereas the antennal exopod of our specimens
and that illustrated by Sars is represented by a large and
a small seta. However, according to Monniot (1981) the
small exopodal seta on the antenna in N. agilis is variable
in length, ranging between 15 and 37% of the length of
the large seta, but still showing a clear length difference
between the two setae. One possible explanation for
this discrepancy is that Thorell (1859) illustrated the
antenna of a different specimen belonging to another co-
associated species of Notodelphys, given that the four
type hosts of N. agilis also served as hosts to another six
congeneric species. We have followed Sars (1921) in our
morphological concept of N. agilis.

The ascidians Molgula bleizei and M. scutata are
reported here as new host records of N. agilis.

Notodelphys allmani Thorell, 1859
(Fig. 8,9)

Material examined. 1 @, 1 & (MNHN-IU-2018-1753)
from Cystodytes senegalense Monniot F., 1969, Dakar,
Senegal; 9 99 (MNHN-IU-2018-1754) from unknown
host, Bizerte, North coast of Tunisia; 7 22, 1 & (MNHN-
TU-2018-1755) and 1 dissected @ (figured) from Ascidiella
aspersa (Miiller, 1776), Israel; 3 99, 3 &3 (MNHN-IU-
2018-1756) from A. aspersa, Porto Munzio, Italy; 1 9

(MNHN-IU-2018-1757) from A. aspersa, Roscoff, France,
1878; 1 @ (MNHN-IU-2018-1758) from Ascidia mentula
(Miiller, 1776), Roscoff 1878; 3 @9 (MNHN-IU-2018-
1759) and 1 dissected @ from A. mentula, Dinard, France;
2 29, 2 43 (MNHN-IU-2018-1760) and 1 dissected
Q@ from Ascidia conchilega Miiller, 1776, Sanit-Vaast-
La-Hougue, France, 30 August 1996; 1 @ (MNHN-IU-
2017-2163) from A. aspersa, MEDITS 2016, Stn M16-6
(43°25.64'N, 4°04.01'E), depth 32 m, 31 May 2016; 8
Q9@ (MNHN-IU-2017-2166) from A. aspersa, MEDITS
2016, Stn M16-2 (43°20.98'N, 4°19.64'E), depth 32-33
m, 31 May 2016.

Supplementary description of female. Body (Fig.
8A) slightly dorsoventrally depressed. Body length of
dissected specimen 2.90 mm (largest observed specimen
4.35 mm). First pedigerous somite narrower than other
pedigerous somites, lacking dorsal tergite. Tergites
of second and third pedigerous somites well defined.
Fourth pedigerous somite forming brood pouch, longer
than wide with rounded corners; fifth pedigerous somite
largely incorporated into brood pouch. Free urosome (Fig.
8B) 5-segmented, consisting of genital and 4 abdominal
somites: genital somite 182x240 pum; 4 free abdominal
somites 222x211, 218x200, 171x185, and 153x185 pm,
respectively. Anal somite ornamented with transverse row
of fine spinules posteroventrally, near base of caudal rami
(Fig. 8C). Caudal ramus (Fig. 8C) about 3.9 times as long
as wide (20051 pm) and about 1.3 times as long as anal
somite, ornamented with setules along parallel inner and
outer margins 2 ventral rows of minute spinules at inner
distal corner; armed with 6 setae, outer lateral seta naked
and positioned at 67% of ramus length; dorsal seta (seta
VII) naked, other 4 distal setae pinnate.

Rostrum (Fig. 8E) about 1.5 times longer than wide,
tapering distally with nipple-shaped median process
at apex. Antennule (Fig. 8D) 15-segmented; armature
formula 3, 5, 12, 6, 4+aesthetasc, 2, 2, 2, 1, 1+aesthetasc,
1, 1, 1, 2+aesthetasc, and 7+aesthetasc; most of setae
pinnate (as figured); distal seta on ninth (XX) and twelfth
(XXIIT) segments annulated at base. Antenna (Fig. 8F) 4-
segmented; short coxa unarmed; basis with 2 large pinnate
setae representing exopod, shorter seta about 0.7 times
length of longer; first endopodal segment with 1 inner
seta; compound distal endopodal segment about 3.6 times
longer than wide (129%36 pum), ornamented with 2 rows
of fine spinules on outer margin; armed with terminal
claw plus 10 setae (arranged as 1, 1, 3, 2, and 3).

Labrum (Fig. 8G) slightly narrowing distally;
posterolateral protuberances ornamented with denticles
and setules; median posterior margin convex and
ornamented with several spinules in middle and setules
on both sides. Mandible (Fig. 8H) consisting of coxa and
biramous palp; coxal gnathobase with 5 major teeth and
2 setae, second distal tooth acutely pointed; basis with 1
seta on medial margin and patch of minute spinules on
proximal outer surface; exopod with 5 setae, terminal
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FIGURE 8. Notodelphys allmani Thorell, 1859, female. A, habitus, dorsal; B, urosome, ventral; C, left caudal ramus,
ventral; D, antennule; E, rostrum; F, antenna; G, labrum; H, mandible; I, maxillule; J, paragnath. Scale bars: A, 0.5
mm; B, 0.2 mm; C-J, 0.05 mm.
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FIGURE 9. Notodelphys allmani Thorell, 1859, female. A, maxilla; B, maxilliped; C, leg 1; D

5. Scale bars: 0.05 mm.
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seta about twice as long as other 4 setae; 2-segmented
endopod armed with 4 setae on first segment and 9 setae
on second. Paragnath (Fig. 8J) as small lobe, hirsute on
medial surface, with dentiform process medio-distally.
Maxillule (Fig. 81) armed with 10 setae (including 2
small ones) on precoxal arthrite, 1 seta on coxal endite, 2
setae on epipodite; basis with 3 setae on medial margin,
proximal seta much smaller than distal 2; exopod with
4 setae distally; endopod incompletely 2-segmented with
1 seta on first segment and 4 setae on second. Maxilla
(Fig. 9A) 5-segmented; syncoxa (first segment) with 10
enditic setae (arranged as 4, 1, 2, and 3); basis with strong
claw bearing minute spinules along concave margin, plus
2 unequal setae; 3-segmented endopod with 1, 1, and 3
setae on first to third segments, respectively. Maxilliped
(Fig. 9B) 3-segmented and armed with 10, 1, and 3 setae
on first to third segments; larger seta on third segment
spiniform and fused to segment at base.

Legs 1-4 biramous with 3-segmented rami (Fig. 9C—
E); first exopodal segment with spinules on outer surface,
those on leg 1 larger than in other 3 legs; inner coxal seta
pinnate in legs 1-3, but naked in leg 4; outer seta on basis
pinnate in leg 1, but naked in legs 2—4. Minute bifurcate
spinules present at junction between basis and endopod of
leg 1 and on distal border of first and second endopodal
segments of legs 2 and 3. Leg 1 with inner distal spine
on basis 60 um long and spinulose along margins. First
endopodal segment of leg 1 about 1.4 times longer than
wide (9567 um). Outer spines on exopods of legs 1-4
with membranous fringes. Armature formula for legs 1-4
as in generic diagnosis.

Leg 5 (Fig. 9F) consisting of broad protopod and
free exopod. Protopod indistinctly delimited from brood
pouch at base, with digitiform outer distal process about
45 pum long bearing pinnate seta at tip; ornamented with
dentiform process subdistally on inner margin, and 6 to 9
spinules proximally on inner margin. Exopodal segment
36x31 um, outer distal margin expanded, strongly convex;
armed with 1 smooth inner subdistal spine and 1 weakly
pinnate distal seta; ornamented with 2 to 4 small spinules
on inner margin near base of spine.

Remarks. Notodelphys allmani is the most common
species of Notodelphys and has been found in association
with more than ten species of solitary ascidians (Gotto,
1993). It is difficult to distinguish from its closely related
congener, N. rufescens. In his original description Thorell
(1859) differentiated between the two species by the
ornamentation on the outer surface of the first exopodal
segment of leg 1: spinulose in N. allmani versus smooth
in N. rufescens. However, subsequent authors seemed
unable to confirm this difference between the two species.
Sars (1921) stated that the caudal rami were twice as long
as the anal somite in N. allmani but less than twice in
N. rufescens and that the outer lateral seta on the caudal
ramus is located further from the apex in N. rufescens.
These and other minor differences mentioned by Sars

(1921) could not, however, be confirmed by reference
to his illustrations of the two species. Stock (1951)
considered that the position of the outer lateral seta on the
caudal ramus is a reliable character for distinguishing the
two species, but he did not clarify the correct position of
the seta in these species. Bocquet & Stock (1960) used the
armature of leg 5 exopod to distinguish the two species:
the exopod bearing 2 long setae in N. allmani against 1
long seta and 1 short, strong seta in N. rufescens.

In our specimens examined above: (1) the caudal
ramus is about 4 times as long as wide and about 1.3 to
1.4 times as long as anal somite; (2) the outer lateral seta
of the caudal ramus is positioned at 67% of ramus length;
(3) the first exopodal segment of leg 1 is ornamented
with spinules on the outer surface (and this is visible as
a patch of spinules when the leg is viewed from lateral
aspect); and (4) the exopod of leg 5 is slightly longer
than wide and armed with 1 inner spine and 1 distal
seta and the seta is only slightly longer than the spine.
No significant variability in these four characters was
exhibited by our material and all of these characters can
be observed without dissection of the specimens. All of
these specimens were identified as N. allmani because
the first exopodal segment of leg 1 is ornamented with
spinules on outer surface, as defined by Thorell (1859).
We consider that N. rufescens is probably a variant of N.
allmani but we do not propose a formal synonymy.

Notodelphys aurantiaca Stock, 1970
(Figs. 10, 11)

Material examined. 2 99, 2 44 (MNHN-IU-2018-
1761) and 1 dissected Q@ from Ascidia curvata (Traustedt,
1882), Guadeloupe, No. 18; 1 € (MNHN-IU-2018-1762)
and 1 dissected Q@ (figured) from A. curvata, Riviere salee,
Guadeloupe, February 1985.

Supplementary description of female. Body (Fig.
10A) 4.56 mm long. Cephalosome wider than long. Fifth
pedigerous somite completely incorporated into brood
pouch. Free urosome (Fig. 10B) 5-segmented: genital
somite 175% 320 um, shorter than 4 free abdominal
somites 233x313, 240x302, 233x265, and 225x233
um, respectively, each wider than long. Anal somite
ornamented with fine spinules on posteroventral margin
and few setules near posterolateral corner. Caudal ramus
(Fig. 10C) gradually narrowing distally, densely setulose
on both inner and outer margins; outer lateral seta located
subdistally at 78% of ramus length. Rostrum (Fig. 10D)
elongate, 184x100 pum, with truncated apex. Antennule
505 pm long, 10-segmented (Fig. 10E), segmental fusion
pattern as follows: I-11, III-V, VI-XI, XII-XIV, XV-XVI,
XVI-XX, XXI-XXII, XXIV, XXV, XXVI-XXVIII;
armature formula 3, 5, 12, 6, 4+aesthetasc, 7, 3+aesthetasc,
2, 2+aesthetasc, and 7+aesthetasc; setae on proximal
segments mostly pinnate (as figured). Antenna (Fig. 10F)
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FIGURE 10. Notodelphys aurantiaca Stock, 1967, female. A, habitus, dorsal; B, urosome, ventral; C, left caudal
ramus, dorsal; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, maxillule; J, maxilla. Scale bars: A, 1
mm; B, 0.2 mm; C, 0.1 mm; D-J, 0.05 mm.
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FIGURE 11. Notodelphys aurantiaca Stock, 1967, female. A, maxilliped; B, leg 1; C, leg 2; D, leg 4; E, left leg 5,

ventral. Scale bars: A, 0.05 mm; B-D, 0.1 mm; E, 0.02 mm.

rather stout with short unarmed coxa; basis with 2 equally
large pinnate setae representing exopod; first endopodal
segment with 1 subdistal seta on inner margin; compound
distal endopodal segment 133x44 pum, 3.2 times as long
as wide, with 9 setae (arranged as 1, 1, 3, 1, and 3) plus
strong terminal claw; 3 distal setae on second endopodal
segment naked and blunt at tip.

Labrum (Fig. 10G) with denticles on middle of
posterior margin and setules on produced posterolateral
corners. Mandible (Fig. 10H) with 4 teeth on coxal
gnathobase; basis with 1 seta on inner margin; exopod with
5 setae, distal seta much larger than others; endopod with
4 setae on first segment and 9 setae on second. Maxillule
(Fig. 10I) with 10 setae on precoxal arthrite, 1 seta on

coxal endite, 2 unequal setaec on coxal epipodite; basis
with 1 short proximal and 2 longer distal setac on inner
margin; exopod indistinctly 2-segmented, with 4 setae on
distal segment; endopod distinctly 2-segmented, with 1
seta on proximal segment and 4 setae on distal segment,
outermost seta markedly shorter than other 3. Maxilla
(Fig. 10J) consisting of syncoxa, basis, and 3-segmented
endopod; syncoxa with 4, 1, 2, and 3 setae on first to fourth
endites, respectively; basis carrying strong claw with fine
spinules along concave margin, plus 2 setae; endopod with
1, 1, and 4 setae on first to third segments, respectively,
one of setae on third segment minute. Maxilliped (Fig.
1T1A) 3-segmented; armature formula 9, 1, and 3.

Legs 1-4 with 3-segmented rami. Leg 1 (Fig. 11B)
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with straight inner distal spine on basis; first endopodal
segment about 1.5 times as long as wide, longer than distal
2 segments combined. Leg 2 (Fig. 11C) identical to leg 3
in armature formula. Leg 4 (Fig. 10D) with inner spine
(rather than seta) on coxa; inner seta on first exopodal
segment small, as long as outer seta on same segment.
Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod

Leg 1 0-1 1-I I-0;I-1;1L,5 0-1;0-1;1,2,3
Legs2&3 0-1 1-0 1-1;1-1;3,1,5 0-1;0-1;1,2,3
Leg4 01 1-0 1-1;101;2,1,5 0-1;0-1;1,2,2

Leg 5 (Fig. 11E) small, located on posteroventral
surface of brood pouch, consisting of incorporated protopod
and free exopod. Protopod with 1 seta tipped on elongate
lateral process. Exopodal segment 19%23 um, wider than
long, about half as long as lateral process of protopod, and
armed with 1 naked seta and 1 rudimentary seta. Leg 6
absent.

Remarks. Our specimens from Guadeloupe are
identified as N. aurantiaca because the first endopodal
segment of leg 1 is elongated, about 1.5 times longer
than wide, the lateral process of the protopod of leg 5 is
elongate (distinctly longer than wide), and the exopod of
leg 5 is sub-rectangular. These distinctive character states
are all typical of N. aurantiaca. Stock’s (1970) material
was collected from Ascidia interrupta Heller, 1878 at
Curagao in the Caribbean Sea.

Notodelphys caerulea Thorell, 1859
(Fig. 12)

Syn.: Notodelphys hatlassae Monniot C., 1981 new synonym.

Material examined. 2 99 (MNHN-IU-2015-3) and 1
dissected @ (figured) from Ascidia virginea Miiller, 1776,
Gulf of Gascogne, EVOHE, Stn 236, October—November
2009; 1 @ (MNHN-IU-2015-11) from A. virginea, Gulf
of Gascogne, EVOHE 09, Stn 112, October—November
2009.

Supplementary description of female. Body (Fig.
12A) 2.97 mm long. Free urosome 5-segmented: anal
somite (Fig. 12B) 168x198 um. Caudal ramus (Fig.
12B) 238x68 wm, about 3.5 times longer than wide and
1.4 times as long as anal somite, covered by fine setules
more densely on outer and inner surfaces than on dorsal
and ventral surfaces; outer seta located at 60% of ramus
length.

Rostrum (Fig. 12C) elongated, tapering towards
pointed apex. Antennule 15-segmented. Antenna (Fig.
12D) with 2 large subequal setae on basis representing
exopod.

Mandible (Fig. 12E) with 4 major teeth on coxal
gnathobase, second distal tooth acute; endopod with 3

setae on first segment and 9 setae on second. Maxillule
(Fig. 12F) with 10 setae on precoxal arthrite, 1 seta on
coxal endite, 2 unequal setae on coxal epipodite, 3
setae (including small proximal seta) on inner margin
of basis, and 4 setae on exopod; endopod 2-segmented
with 1 inner seta on first segment and 4 setac on second
segment. Maxilla (Fig. 12G) with 4, 1, 2, and 3 setae
respectively on first to fourth endites of syncoxa; basis
with strong claw plus 2 setae; endopod with 1, 1, and 4
setae, respectively, on first to third segments; one of setae
on third endopodal segment small, setule-like. Maxilliped
3-segmented with 10, 1, and 3 setae, respectively, on first
to third segments.

Legs 1-4 as in generic diagnosis. Leg 5 (Fig. 12H)
2-segmented. Protopod defined from somite at base,
produced into elongated lateral process tipped by naked
seta and ornamented with about 10 spinules along distal
inner margin. Exopodal segment 31x35 um, armed with
1 spine and 1 naked seta and ornamented with 3 or 4
spinules on inner margin near base of spine.

Remarks. When describing Notodelphys hatlassae
Monniot, 1981, Monniot (1981) apparently overlooked N.
caerulea as he did not make comparisons between these
two species despite their close similarity. The form of leg
5 in these two species, as illustrated by Thorell (1859),
Sars (1921), Monniot (1981), and in the present account
(Fig. 12H), does not differ significantly. In addition,
the position of the lateral seta on the caudal ramus, the
proportional lengths of the caudal ramus and anal somite,
and the shape of the rostrum are all identical in the present
material and in Monniot’s specimens. These two species
also utilize the same host, Ascidia virginea. Notodelphys
hatlassae Monniot, 1981 is here treated as a junior
subjective synonym of N. caerulea Thorell, 1859.

Notodelphys echinata Monniot C., 1961
(Figs. 13-15)

Material examined. 1 copepodid V (MNHN-IU-2018-
1763) from Microcosmus polymorphus Heller, 1877,
Banyuls, France; 1 @ (dissected) from M. nudistigma
Monniot C., 1962, Portugal; 1 @ (MNHN-IU-2018-1764)
from M. polymorphus, Portugal; 11 92, 4 &3 (MNHN-
1U-2018-1765) from M. polymorphus, Dakar, Senegal,
collected by Leung Tack, 1966-1969; 2 Q9 (MNHN-
1U-2018-1766) from M. polymorphus, Dakar, Senegal; 1
Q, 1 & (MNHN-IU-2018-1767) and dissected 1 9, 1 &
(figured) from M. polymorphus, Dakar, 1966—1968.

Supplementary description of female. Body (Fig.
13A) about 3.7 mm long. Free urosome (Fig. 13B) 5-
segmented; genital and 4 free abdominal somites 159280,
221%238, 245%200, 245%182, and 141x164 um. Caudal
ramus about 4.6 times longer than wide (270%59 pm),
setulose along inner margin; armed with 6 setae, outer
lateral seta located at 55% of ramus length.
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FIGURE 12. Notodelphys caenulea Thorell, 1859, female. A, habitus, right; B, anal somite and caudal ramus, dorsal;
C, rostrum; D, antenna; E, mandible; F, maxillule; G, maxilla; H, right leg 5, ventral. Scale bars: A, 0.5 mm; B-H,
0.05 mm.
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FIGURE 14. Notodelphys echinata Monniot, 1961, female. A, maxilla; B, maxilliped;

E, 0.1 mm.

leg 5. Scale bars: A, B, F, 0.05 mm; C, D,
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FIGURE 15. Notodelphys echinata Monniot, 1961, male. A, habitus, right; B, antennule; C, left legs 5 and 6. Scale

bars: A, 0.2 mm; B, C, 0.05 mm.

Rostrum (Fig. 13C) tapering towards truncate apex.
Antennule (Fig. 13D) 345 pum long and 13-segmented;
segmental fusions I-1I, II-XI, XII-XIV, XV-XVI, XVII-
XVIIL, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, XXVI-
XXVIII; armature formula 3, 17, 6, 6+aesthetasc, 6, 3, 2,
2, 1, 1, 2, 2+aesthetasc, and 7+aesthetasc; fifth segment
(XVII-XVII) with subdivision on ventral surface; longer
setae on proximal segments pinnate (as figured). Antenna
(Fig. 13E) with short unarmed coxa; basis with 2 subequal
setae representing exopod; first endopodal segment with
seta on inner margin; compound distal endopodal segment
3.1 times longer than wide, armed with terminal claw plus
10 setae (arranged as 1, 1, 3, 2, and 3).

Labrum (Fig. 13F) with setulose posterolateral
lobes and linear mid-posterior margin ornamented with
spinules and setules. Mandible (Fig. 13G) with 5 teeth
(second distal tooth acutely pointed) and 2 setae on coxal
gnathobase; basis with 1 seta on medial margin; exopod
obscurely segmented, armed with 5 setae, distalmost seta
distinctly larger than others; endopod with 3 and 9 setae
on first and second segments, repectively. Paragnath (Fig.
13H) with denticle apically and setules on medial surface.
Maxillule (Fig. 131) with 9 setae on precoxal arthrite,
1 seta on on coxal endite, 2 setae on coxal epipodite, 3

setae (proximal seta much smaller than distal 2) on medial
margin of basis; 4 setae distally on exopod and 5 setae on
endopod. Maxilla (Fig. 14A) 5-segmented; syncoxa with
4,1, 2, and 3 setae on first to fourth endites, respectively;
basis with large claw plus 2 setae; 3-segmented endopod
with 1, 1, and 3 setae, respectively. Maxilliped (Fig. 14B)
3-segmented and armed with 10, 1, and 3 setae on first to
third segments, respectively; seta on second segment and
1 seta on third segment spiniform.

Legs 1-4 with 3-segmented rami; armature formula
as in generic diagnosis. Inner seta on coxa of leg 1 (Fig.
14C) plumose, those of legs 2—4 naked. Inner distal spine
on basis of leg 1 distinctly shorter than first endopodal
segment and spinulose along both margins; distalmost
spine on third exopodal segment curved. Outer spines on
exopods of legs 2—4 setiform, elongate and smooth (Fig.
14D, E).

Leg 5 (Fig. 14F) protopod ornamented with numerous
fine spinules on ventral surface, armed with naked seta
on tip of stout outer distal process; exopodal segment
sub-rectangular, well-developed, about 2.3 times longer
than wide (82x36 pm), spinulose on ventral surface:
armed with 1 spine (27 pm long) and 1 naked seta (61 pm

long).
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Supplementary description of male. Body (Fig.
15A) curved ventrally, 1.90 mm long. Urosome 6-
segmented. Caudal ramus about 4.1 times longer than
wide (160%39 um).

Rostrum as in female. Antennule (Fig. 15B) 10-
segmented; geniculate between eighth (XIX-XX) and
ninth (XXI-XXIII) segments; armature formula 3, 17, 2,
2, 2, 5+aesthetasc, 4, 2, 1, and 10+aesthetasc. Antenna,
mouthparts, and legs 1—4 as in female.

Leg 5 (Fig. 15C) similar to that of female; protopod
with less pronounced outer distal process; exopodal
segment about twice as long as wide (47%24 um). Leg
6 represented by 2 naked setae and 1 small spinulose,
spiniform seta on genital operculum (Fig. 15C).

Remarks. The type material of this species was
obtained from the ascidian Microcosmus polymorphus
collected off the French Mediterranean coast (Monniot,
1961). Our specimens from Dakar display the key
characteristic features of N. echinata, including the 13-
segmented antennule, the naked setiform outer spines on
the exopods of legs 2—4, and the well-developed leg 5
exopod which is spinulose and more than twice as long as
wide. However, there are some minor differences: in his

original description Monniot (1961) described the caudal
ramus as 6 times longer than wide and 1.5 times longer
than the anal somite, the second endopodal segment of
the mandible was armed with 10 setae, and the maxilla
had 3 setae (2 large and 1 small) on the first endite of
the syncoxa. In contrast, in the specimens from Dakar the
caudal ramus is only 4.6 times longer than wide and 1.9
times longer than the anal somite, the second endopodal
segment of the mandible is armed with 9 setae, and the
maxilla has 4 setae (3 large and 1 small) on the first endite
of the syncoxa. We consider that these discrepancies can
probably best be interpreted as geographical variation and
that our specimens can be identified with confidence as N.
echinata.

Notodelphys elegans Thorell, 1859
(Fig. 16)

Material examined. 11 22, 7 §& (MNHN-IU-2018-
1768) and 1 dissected @ (figured) from Ciona intestinalis
(Linnaeus, 1758), Adriatic Sea.

Diagnostic characters of female. Body (Fig. 16A)

FIGURE 16. Notodelphys elegans Thorell, 1859, female. A, habitus, right; B, anal somite and caudal rami, dorsal; C,

leg 5. Scale bars: A, 0.5 mm; B, 0.05 mm; C, 0.02 mm.
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of dissected female 2.50 mm long. Caudal rami (Fig. 16B)
widely separated from one another, about 2.9 times longer
than wide (132x45 pm) and about 1.1 times longer than
anal somite (118x145 um), and setulose on both outer and
inner margins; outer lateral seta located at 67% of ramus
length. Rostrum longer than wide, tapering towards angular
apex. Antennule 15-segmented. Antenna rather stout
with 2 equal exopodal setae; compound distal endopodal
segment about 3 times longer than wide. Mandibular
endopod with 3 and 9 setae on first and second segments,
respectively. Maxillule indistinctly 2-segmented with 1
and 4 setae on first and second segments, respectively.
Maxilla 5-segmented; syncoxa with 4, 1, 2, and 3 setae on
first to fourth endites, respectively; basis with claw plus 2
setae; endopod 3-segmented with 1, 1, and 4 setae on first
to third segments, respectively. Maxilliped with 10, 1, and
3 setae on first to third segments, respectively. Legs 14

as typical for genus. Leg 5 (Fig. 16C) protopod with about
15 spinules scattered irregularly along inner margin and
with elongate outer extension bearing plumose seta at tip
and 1 subdistal tooth on inner margin; exopodal segment
subcircular, about 1.3 times as long as wide (32x25 um),
armed with 1 spine and 1 plumose seta; ornamented with
1 denticle distally on outer margin and 3 spinules on inner
margin near base of spine.

Remarks. As Sars (1921) noted, the caudal ramus is
about 3 times longer than wide and only slightly longer
than the anal somite, and the outer lateral seta on the ramus
is positioned subdistally. In addition, the protopod of leg
5 has an elongate digitiform outer process and distinctly
spiniferous inner margin, and the exopodal segment is
suboval with a strong inner spine. These characteristic
features of N. elegans are present in our material from
the Adriatic Sea. The species was originally reported

FIGURE 17. Notodelphys prasina Thorell, 1859, female. A, habitus, dorsal; B, anal somite and caudal rami, ventral;
C, rostrum; D, antenna; E, leg 5. Scale bars: A, 0.5 mm; B-D, 0.05 mm; E, 0.02 mm.

32 « Megataxa 004 (1) © 2020 Magnolia Press

KIM & BOXSHALL



from Swedish waters (Thorell, 1859) and its known
distribution extends from Scandinavia, along the coast
of northwestern Europe and into the Mediterranean (Illg,
1958; Tllg & Dudley, 1961).

Notodelphys prasina Thorell, 1859
(Fig. 17)

Material examined. 1 9, 2 & (MNHN-IU-2017-2160)
and 1 dissected ¢ (figured) from Polycarpa pomaria
(Savigny, 1816), MEDITS 2016, Stn M16-2 (43°20.98'N,
4°19.64'E), depth 32-33m, 31 May 2016.

Diagnostic characters of female. Body (Fig. 17A)
small, 1.61 mm long. Abdominal somites much shorter
than wide. Caudal ramus (Fig. 17B) shorter than wide
(44x48 pum) and shorter than anal somite (52x126 um);
all caudal setae positioned distally.

Rostrum (Fig. 17C) tapering towards angular tip.
Antennule 15-segmented. Two exopodal setae of antenna
(Fig. 17D) subequal in length.

Mandibular endopod with 4 and 9 setae on first and
second segments, respectively. Endopod of maxillule
2-segmented with 2 and 3 setae on first and second
segments, respectively. Maxilla with 3 setac on first
endite of syncoxa and with 3 setae on terminal segment of
endopod. Maxilliped armed with 10, 1, and 3 setae on first
to third segments, respectively.

Leg 5 (Fig. 17E) protopod broad, ornamented with
about 10 spinules along inner margin and prominent outer
process with subdistal tooth on inner margin; exopodal
segment 15%16 pm, subcircular, shorter than outer process
of protopod, and armed with 1 spine and 1 seta.

Remarks. This distinctive species is unique in the
genus in having short caudal rami. They are shorter than
wide in N. prasina whereas in all other known species of
Notodelphys the caudal rami are at least 1.6 times longer
than wide. This species has a similar distribution to the
preceeding species, extending from Scandinavia, along the
coast of northwestern Europe and into the Mediterranean
(Illg, 1958; Illg & Dudley, 1961).

Notodelphys reducta 1llg & Dudley, 1961
(Fig. 18)

Material examined. 25 99 (MNHN-IU-2018-1769)
from Molgula helleri Drasche, 1884, Tarente (= Taranto,
Italy); 7 99 (MNHN-IU-2018-1770) and dissected 1 9,
1 & from Molgula occulta Kupffer, 1875, Montpellier,
Mediterranean coast of France; 2 9 (MNHN-IU-2018-
1771) and 1 dissected @ from Molgula appendiculata
Heller, 1877, Palombaggia, Corsica; 1 @ (MNHN-IU-
2017-2170) from M. appendiculata, MEDITS 2015 Stn
T70, (42°08.5'N, 3°11.45'E), depth 41 m.

Diagnostic characters of female. Body (Fig. 18A)

of dissected specimen 2.33 mm long. Caudal ramus (Fig.
18B, C) about 3.3 times longer than wide (144x44 pum)
and about 1.3 times longer than anal somite (112x139
um) (Fig 18B), ornamented with setules on outer margin;
outer lateral seta located at 62% of ramus length.

Rostrum tapering, as long as wide, with weakly
bilobed apex. Antennule 15-segmented, but articulation
between second and third segments incomplete. Antennary
exopod represented by 2 large pinnate setae of subequal
lengths; compound distal endopodal segment about 4
times longer than wide.

Labrum with prominent posterolateral protuberances;
posteromedian lobe broad, setulose on both sides and with
several spinules in middle. Mandibular endopod with 4
and 9 setae on first and second segments, respectively
(Fig. 18D). Maxillule (Fig. 18E) with 10 setae on precoxal
arthrite; endopod with trace of articulation, armed with
total of 5 setae (2 distal seta longer and naked). Maxilla
(Fig. 18F) 5-segmented; syncoxa with 3 setac and 1
minute setule on first endite; endopod with 1, 1, and 4
setae on first to third segments, respectively. Maxilliped
3-segmented and armed with 10, 1, and 3 setae on first to
third segments, respectively.

Exopods of legs 2—4 armed only with setae; setae
on outer margins of exopods bluntly tipped. Leg 5 (Fig.
18G) protopod smooth, not defined from ventral surface
of somite; outer protopodal process shorter than exopod;
free exopodal segment quadrate 27x29 pum, with 2 unequal
setae.

Male. Body 1.73 mm long. Urosome 6-segmented:
anal somite with several wart-like tubercles distally on
dorsal and ventral surfaces. Caudal ramus about 3.2 times
longer than wide, setulose on outer margin, with several
wart-like tubercles in distal third of ventral surface.
Antennule 10-segmented, geniculate between eighth and
ninth segments; terminal segment with blunt tip. Leg 6
represented by 2 setae and 1 inner subdistal setule on
genital operculum.

Remarks. Notodelphys reducta was first described
by Illg & Dudley (1961) from the French Mediterranean
coast. Subsequently, this copepod was reported also from
Naples, Italy (Illg & Dudley, 1965). In both cases the host
was Molgula appendiculata (as Ctenicella appendiculata)
and N. reducta is the only known copepod associate of
this ascidian. The ascidians M. helleri and M. occulta are
reported here for the first time and constitute new host
records for N. reducta.

lllg & Dudley (1961) mentioned that this species
differed from every known species of Notodelphys in
the reduction of the protopod of leg 5. We infer that
this description refers to the lack of a basal articulation
between the protopod of leg 5 and the somite, as observed
in our specimens, as well as the relatively small size of the
outer protopodal process bearing the outer basal seta.
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FIGURE 18. Notodelphys reducta 1llg & Dudley, 1961, female. A, habitus, dorsal; B,
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FIGURE 19. Notodelphys tenera Thorell, 1859, female. A, habitus, right; B, anal somite and caudal rami, dorsal; C,
rostrum; D, antenna; E, mandible; F, maxillule; G, maxilla; H, maxilliped; I, leg 5. Scale bars: A, 0.5 mm; B, C, 0.1
mm; D-1, 0.05 mm.
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Notodelphys tenera Thorell, 1859
(Fig. 19)

Material examined. 1 ¢, 3 &4 (MNHN-IU-2018-
1772) from Ascidia obliqua Alder, 1863, middle of fjord,
Kristineberg, Sweden; 1 ¢ (dissected and figured) from
A. obliqua, Norway, Norbi Stn CP11, depth 300 m.

Diagnostic characters of female. Body (Fig. 19A)
of dissected specimen 3.0 mm long. Caudal ramus (Fig.
19B) rectangular, about 3.6 times longer than wide
(193%53 um) and 1.4 times longer than anal somite,
setulose along outer margin; outer lateral seta positioned
at 75% of ramus length.

Rostrum (Fig. 19C) tapering, about 1.5 times as
long as wide, minutely bifurcate at apex. Antennule 15-
segmented. Antenna (Fig. 19D) with 2 equally large setae
on basis representing exopod; compound distal endopodal
segment slender, about 5 times as long as wide; terminal
claw small, about 1/3 as long as segment.

Mandible (Fig. 19E) with patch of fine spinules
proximally on outer surface of basis; endopod armed with
3 and 9 setae on first and second segments, respectively.
Maxillule (Fig. 19F) with 10 setae on precoxal arthrite;
endopod distinctly 2-segmented with 1 and 4 setae on first
and second segments, respectively; 3 of distal setac on
second endopodal segment naked. Maxilla (Fig. 19G) 5-
segmented; syncoxal armature elements 4, 1, 2, and 3 setae
on first to fourth endites, basis with claw plus 2 setae, and
with 1, 1, and 3 setae on first to third endopodal segments.
Maxilliped (Fig. 19H) 3-segmented and armed with 10, 1,
and 3 setae on first to third segments, respectively.

Leg 1 basis with short inner distal spine less than
half as long as first endopodal segment; exopod distinctly
shorter than endopod; first exopodal segment with several
spinules on outer margin; first endopodal segment about
1.6 times longer than wide. Spines on outer margin of
exopods of legs 2—4 slender, smooth, and straight.

Leg 5 (Fig. 191) protopod distinctly articulated from
ventral surface of pedigerous somite, ornamented with 4
or 5 spinules on inner distal margin, outer distal process
slightly shorter than exopod and tipped with pinnate seta;
free exopodal segment bulbous, narrowed proximally,
about 1.7 times longer than wide (61x37 pm), with convex
outer margin and almost straight inner margin bearing 6
or 7 spinules; distal armature comprising inner spine and
outer seta about as long as segment

Remarks. The characteristic shape of the free
exopodal segment of leg 5 in the female allows this
species to be easily identified. This species has a
distribution ranging from Scandinavia in the North to the
Mediterranean (Illg, 1958).

Notodelphys parva Schellenberg, 1922
(Fig. 20)

Material examined.3 99, 1 & (MNHN-IU-2018-1773) and
2 dissected 99 from Herdmania momus (Savigny, 1816),
Ibo P. 5, coral reef, Mozambique, 10 November 1995.

Diagnostic characters of female. Body (Fig. 20A)
dorsoventrally depressed, 1.47 mm long. Brood pouch
sub-quadrate, longer than wide. Free urosome short, 5-
segmented. Caudal ramus rectangular, about 1.9 times
longer than wide (125%x65 pm), densely covered with
transparent scales on dorsal and ventral surfaces (scales
not illustrated on Fig. 20A), setulose along inner and
outer margins; armed with 6 setae, all located distally.

Antennule 15-segmented. Antenna with exopod
represented by 2 subequal setae; compound distal
endopodal segment extremely elongate, about 10 times
longer than wide (191x19 um).

Mandibular gnathobase with 5 teeth, second distal
tooth tri- or quadricuspidate; exopod armed with 5 setae
and endopod with 2 and 9 setae on first and second
endopodal segments, respectively. Maxillule as usual for
genus; with 10 setae on precoxal arthrite, 3 setae on medial
margin of basis, and 5 setae on unsegmented endopod.
Maxilla typical for genus, with 3 setae on first endite of
syncoxa and 1, 1, and 3 setae on first to third endopodal
segments, respectively. Maxilliped with 9, 1, and 3 setae
on first to third segments, respectively.

Inner distal spine of basis of leg 1 smooth and as
long as first endopodal segment. Legs 2 (Fig. 20B) and 3
unusual in having 2 spines and 7 setae on third exopodal
segment; almost all setac on these legs with defined
breaking plane at proximal quarter, except outer subdistal
seta. Leg 5 (Fig. 20C) protopod with broad, tapering
outer distal process tipped with naked seta; free exopodal
segment slightly longer than wide (26%20 pm), with
roundly protruded outer margin and 2 unequal, naked
setae.

Remarks. The presence of 2 spines and 7 setae,
rather than the typical 4 spines and 5 setae as usual, on
the third exopodal segment of both legs 2 and 3 is the
most characteristic feature of this species. The dense
ornamentation of transparent scales on the caudal rami
of N. parva is also found in N. steinitzi Stock, 1967 and
Stock (1967) provided detailed comparisons between
these two species.

This species was originally described from the
Gulf of Suez living in association with Herdmania
momus (as Pyura momus) and Polycarpa ehrenbergi
Hartmeyer, 1916 (Schellenberg, 1922). Subsequently,
Stock (1967) recorded N. parva from Herdmania momus,
an unidentified species of the family Pyuridae, and from
Didemnum candidum Savigny, 1816 collected in the Red
Sea.
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FIGURE 20. Notodelphys parva Schellenberg, 1922, female. A, habitus, dorsal; B, leg 2; C, leg 5. Scale bars: A, 0.2

mm; B, C, 0.05 mm.

Notodelphys steinitzi Stock, 1967
(Figs. 21-23)

Material examined. 12 99, 2 &4 (MNHN-IU-2018-
1774) and dissected 1 @, 1 & (figured) from Ascidia
fictile Monniot C., 1997, Madagascar, Plante coll.; 1
?, 1 & (MNHN-IU-2018-1775) from A. fictile, MUA
20, Nosy Be, Madagascar, Laboute coll.; 3 29, 3 43
(MNHN-IU-2018-1776) from A. fictile, MUA 20, Nosy
Be, Madagascar, Laboute coll.

Supplementary description of female. Body (Fig.
21A) dorsoventrally depressed, 1.62 mm long. First
pedigerous somite narrower than other prosomal somites:
tergites of second and third pedigerous somites with
angular posterolateral corners. Brood pouch wider than
long, slightly narrowing distally, with weakly convex
lateral margins. Free urosome (Fig. 21B) consisting of
genital somite and 4 abdominal somites, 45x125, 67x127,
58x127, 51x127, and 45%127 pm, repectively; lateral
margins of abdomen parallel. Caudal ramus about 1.7
times as long as wide (91x55 pm), rectangular, surface
covered by dense ornamentation of transparent scales

and thin setules; armed with 6 pinnate setae, all located
distally.

Rostrum (Fig. 21C) tapering, longer than wide,
with truncate, slightly concave distal margin bearing
spinulose lobe. Antennule (Fig. 21D) slender, longer than
cephalosome, 15-segmented; armature formula 3, 6, 12,
6,4,2,2,2, 1, 1+aesthetasc, 1, 1, 2, 2, and 7+aesthetasc;
most of setae on proximal 5 segments pinnate, other setae
on distal segments naked (as figured). Antenna (Fig.
21E) slender, with short, obscure coxa; basis with long
pinnate seta and short naked setae representing exopod;
first endopodal segment slightly shorter than basis, with
1 seta subdistally on inner margin and fine spinules on
outer margin; compound distal endopodal segment
elongate, about 7.6 times as long as wide (174%x23 um),
ornamented with longitudinal row of minute spinules
along outer margin: armed with small terminal claw and
11 setae (grouped as 1, 1, 3, 1, 2, and 3), distal 3 of which
claw-like, pointed at tip.

Labrum (Fig. 21F) narrowing distally, setulose along
posterior margin, with indistinct posteromedian lobe
bearing fine spinules. Mandible (Fig. 21G) with 5 teeth
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FIGURE 22. Notodelphys steinitzi Stock
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FIGURE 23. Notodelphys steinitzi Stock, 1967, male. A, habitus, dorsal; B, urosome, ventral; C, antennule; D, legs 5

and 6. Scale bars: A, 0.1 mm; B, C, 0.05 mm; D, 0.02 mm.

(distal 2 acutely pointed) and 2 proximal setae on coxal
gnathobase; basis with 1 seta on medial margin; exopod
2-segmented with 1 and 4 setac on first and second
segments, respectively, distalmost seta distinctly longer
than others; endopod with 2 and 9 setae on first and
second segments, respectively; first endopodal segment
ornamented with spinules on medial margin. Maxillule
(Fig. 21H) armed with 10 setae on arthrite, 1 seta on
coxal endite, 2 setae on epipodite, and 3 setae (proximal
one smaller) on medial margin of basis; exopod with 4
setae, all apparently united at base; endopod incompletely
2-segmented and armed with 1 and 4 setae on first and
second segments, respectively, 3 distal setae longer and
naked. Maxilla (Fig. 22A) 5-segmented; syncoxa with 9
enditic setae, arranged as 3, 1, 2, and 3; basis with long,
strongly arched claw plus 2 setae; endopod with 1, 1, and
3 setae on first to third segments, respectively. Maxilliped

(Fig. 22B) 3-segmented and armed with 9, 1, and 3 setae
on first to third segments, respectively.

Legs 1-4 biramous with 3-segmented rami (Fig.
22C-E). Inner seta on coxa and outer seta on basis pinnate
in legs 1-3 but naked in leg 4 (Fig. 22E). Number of
armature elements as usual for genus, but exopod of leg
4 armed only with setiform elements. Inner distal spine
on basis of leg 1 straight, narrow, and as long as first
endopodal segment.

Leg 5 (Fig. 22F) 2-segmented; protopod broad but
short, with smooth, tapering outer distal process tipped
with 1 naked seta; exopod about 1.2 times longer than
wide (22x19 um), distinctly shorter than outer distal
process of protopod, with narrow base, convex outer
margin, and armed with shorter inner margin seta and
longer distal seta, both setae naked.

Supplementary description of male. Body (Fig.
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23A) narrower than female, 916 pm long. Tergites
of second to fourth pedigerous somites with rounded
posterolateral corners. Urosome (Fig. 23B) 6-segmented:
fifth pedigerous somite free, 132 um wide; genital and
4 abdominal somites 64x121, 45x112, 38x105, 35x100,
and 36x97 um, respectively. First abdominal somite
ornamented with transverse row of spinules in middle of
ventral surface. Caudal ramus about 1.7 times as long as
wide (73x42 um), armed and ornamented as in female.

Rostrum as in female. Antennule (Fig. 23C) 11-
segmented, segmental fusion pattern: I-11, 1II-V, VI-XI,
XII, X1, XIV, XV-XVII, XVII, XIX-XX, XXI-XXIII,
XXIV-XXVIII: geniculate between ninth (XIX-XX) and
tenth (XXI-XXIII) segments; armature 3, 5, 12,2,2,2, 5,
2, 2+aesthetasc, 2+aesthetasc, and 10+aesthetasc; nearly
all setae naked. Antenna, mouthparts, and legs 1-4 as in
female.

Leg 5 (Fig. 23D) represented by 1 seta on
posterolateral corner of fifth pedigerous somite and free
exopodal segment, 18x16 pm, shaped as in female. Leg
6 (Fig. 56D) represented by 2 equal, naked setae and 1
minute, inner spinule on posterior margin of genital
operculum.

Remarks. Stock (1967) described this species as an
associate of Phallusia nigra Savigny, 1816 (as Ascidia
nigra) collected on the Red Sea coast in the Dahlak
Archipelago and in the Sheikh Said Channel near Massawa,
Ethiopia. Most of the features given in his description
are confirmed from our specimens except the plumosity
of some of the setaec on certain appendages. The dense
covering of transparent scales on the caudal rami was
overlooked by Stock (1967). Ascidia fictile is a new host
record for this copepod and its discovery in Madagascan
waters represents a significant extension of its known
range along the Indian Ocean coast of East Africa.

Notodelphys weberi Stock, 1950
(Figs. 24, 25)

Material examined. 1 @ (dissected and figured) from
Ascidia canaliculata Heller, 1878, Knysna, South Africa,
February 1996.

Supplementary description of female. Body (Fig.
24A) depressed, 2.94 mm long. First pedigerous somite
only slightly narrower than second and third pedigerous
somites. Brood pouch longer than wide, 1.04x0.87 mm
with weakly convex lateral margins; fifth pedigerous
somite completely fused to brood pouch. Free urosome
(Fig. 24B) 5-segmented; genital and abdominal somites
177x259, 218%266, 227x257, 182x232, and 150x205
um, respectively. Caudal ramus about 3.3 times as long
as wide (208x63 pm), setulose along inner and outer
margins, and armed with 6 pinnate setae; outer lateral seta
positioned at 67% of ramus length.

Rostrum (Fig. 58A) longer than wide, tapering

to small apical lobe. Antennule (Fig. 24C) shorter than
cephalosome, 15-segmented; armature formula 3, 5, 12, 6,
4+aesthetasc, 2, 2, 2, 1, aesthetasc, 1, 1, 2, 2+aesthetasc,
and 7+aesthetasc; most of setac pinnate (as figured).
Antenna (Fig. 24D) rather stout; coxa short, unarmed;
basis broadening distally, with 2 subequal pinnate
exopodal setae; first endopodal segment with naked seta
on inner margin; compound distal endopodal segment
about 3 times longer than wide (118%38 um), ornamented
2 rows of fine spinules on outer margin and setules on
distal half of inner margin; armed with terminal claw plus
9 setae (arranged as 1, 1, 3, 1, and 3 (3 distal setae blunt at
tip).

Labrum (Fig. 24E) with concave posterior margin
bearing scattered rows of setules, dentiform process
at each posterolateral corner, and shallow spinulose
posteromedian lobe. Mandible (Fig. 24F) with 5 teeth
(2 distal ones acutely pointed) and 2 setaec on coxal
gnathobase; basis armed with 1 seta on medial margin
and patch of minute spinules on outer margin; exopod 2-
segmented with 1 and 4 setae on first and second segments,
respectively, distalmost seta large, about twice as long as
adjacent seta; endopod 2-segmented with 4 and 10 setae
on first and second segments, respectively. Paragnath
with angular process medio-distally and setules on medial
margin. Maxillule (Fig. 24G) with 10 setae on arthrite, 1
seta on endite, 2 unequal setae on epipodite, ornamented
with patch of minute spinules near base of smaller epipodal
seta; basis with 3 seta on medial margin (proximal one
much smaller than distal 2) and row of fine spinules on
medial side; exopod with 4 setae distally; endopod 2-
segmented with 1 and 4 pinnate setae on first and second
segments, respectively. Maxilla (Fig. 25B) 5-segmented;
syncoxa with 10 setae grouped as 4, 1, 2, and 3; basis with
strong curved claw plus 2 setae; endopod with 1, 1, and 3
setae on first to third segments, respectively. Maxilliped
(Fig. 25C) 3-segmented and armed with 10, 1, and 4 setae
on first to third segments, respectively; proximal seta on
third segment sigmoid, weakly cuticularized.

Legs 1-4 biramous with 3-segmented rami (Fig.
25D-F); armature formula as in generic diagnosis. Inner
coxal seta large in leg 1 and naked in leg 4. Inner distal
spine on basis of leg 1 small, about half as long as first
endopodal segment. Outer spines on exopods of legs 2—4
slender but ornamented with membrane distally on both
margins.

Leg 5 (Fig. 25G) 2-segmented; protopod obscurely
defined at base, with 7 spinules on inner margin, and
tapering outer distal process (59%24 pm) bearing denticle
subdistally on inner margin and weakly pinnate apical
seta; free exopodal segment longer than wide (36x30 pum),
roundly protruded on outer distal margin, armed with 1
spine and probably 1 seta (missing but scar present), and
ornamented with minute spinules on inner margin.

Remarks. Although N. weberi was incompletely
characterised by Stock (1950), our single female is
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FIGURE 24. Notodelphys weberi Stock, 1950, female. A, habitus, dorsal; B, urosome, ventral; C, antennule; D,
antenna; E, labrum; F, mandible; G, maxillule. Scale bars: A, 0.5 mm; B, 0.2 mm; C-G, 0.05 mm.
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identified as N. weberi partly on the basis of shared
morphological details such as the presence of 4 and 10
setac on the first and second endopodal segments of
the mandible, and the ornamentation of spinules along
the inner margin of the protopod of leg 5, but also after
consideration of the host. Our female was collected from
the type host species and from the type locality and, in
addition, the ascidian host Ascidia canaliculata, has
never been known to serve as host for any other species
of notodelphyid copepod. The presence of 4 setae on the
third segment of the maxilliped is a unique feature of N.
weberi in the genus Notodelphys, although this feature
was not mentioned in the original description (Stock,
1950).

This species is similar in body form to N. steinitzi
and N. parva, but it is markedly larger, with a body length
of between 2.94 mm in our female and 4.2 mm in Stock’s
type specimen of N. weberi.

Notodelphys cuspis sp. nov.
(Figs. 26-28)

Type material. Holotype (intact @, MNHN-IU-2014-
21216), allotype (intact &, MNHN-IU-2014-21217),
paratypes ( intact, 5 99, 1 &, MNHN-IU-2014-21218),
and dissected paratypes (19, 1 & figured) from Molgula
occulta Kupffer, 1875 (MNHN-IT-2008-5629 = MNHN
S3/MOL.A/42), Dakar, Senegal, Stn 58-4-2B (depth 43—
44 m) & 58-2-19B (depth 12 m), IFAN coll., 1966—-1969.

Etymology. The name is derived from the Latin cuspi
(= a point), referring to the tooth-like, spinous process on
the inner distal corner of the basis of leg 1.

Description of female. Body (Fig. 26A) 2.76 mm
long. Prosome consisting of cephalosome and first to third
free pedigerous somites, with fourth pedigerous somite
forming inflated brood pouch. Fifth pedigerous somite
fused to thin-walled brood pouch. Free urosome (Fig.
26B) 5-segmented, consisting of genital and 4 abdominal
somites: dimensions 127x233, 196x236, 211x215,
160x191, and 127x164 pm, respectively. Anal somite
distinctly narrower than preceding somites. Caudal ramus
(Fig. 26C) about 2.9 times longer than wide (145%x50 um)
and 1.14 times longer than anal somite, densely setulose
along outer and inner margins, armed with 6 pinnate setae;
outer lateral seta positioned at 58% of ramus length.

Rostrum (Fig. 26D) 150x144 um, tapering from
broad basal region to rounded apex. Antennule (Fig. 26E)
360 pm long and 15-segmented; articulation between
second (III-V) and third (VI-XI) segments incomplete;
armature formula 3, 5, 12, 4, 4+aesthetasc, 2, 2, 2, 1, 2,
1, 1, 2, 2+aesthetasc, and 7+aesthetasc; 3 setae (2 on first
and 1 on second segment) pinnate, all other setae naked
(as figured); seta on ninth (derived from segment XX)
and twelfth segments (derived from XXIII) annulated at
base. Antenna (Fig. 26F) 4-segmented; coxa short and

unarmed; basis with 2 outer pinnate setae representing
exopod (shorter seta about 65% length of longer one);
first endopodal segment with 1 seta on inner margin;
compound distal endopodal segment about 3.8 times as
long as wide (121x%32 pm), armed with terminal claw and
10 setae (arranged as 1, 1, 3, 2, and 3 from proximal to
distal) and ornamented with 3 rows of spinules on outer
surface; terminal claw small, about one-third length of
segment; 3 distal setae bluntly tipped.

Labrum (Fig. 26G) setulose along posterior margin,
with protruding posterolateral corners and convex,
spinulose mid-posterior lobe. Mandible (Fig. 26H) with 5
pointed teeth and 2 setae on coxal gnathobase; basis with 1
seta on medial margin; exopod unsegmented with 5 setae,
distalmost seta markedly larger than others; endopod
indistinctly defined from basis, armed with 4 and 9 setae
on first and second segments, respectively. Paragnath
(Fig. 271) lobate, with denticle apically and setules on
medial margin. Maxillule (Fig. 26]) armed with 10 setae
on arthrite, 1 on coxal endite, 2 on epipodite, 3 (proximal
seta much smaller than distal 2) on medial margin of basis,
4 on exopod; endopod indistinctly 2-segmented, with 1
seta on first segment and 4 on second segment; longest
distal seta on second segment naked, outer seta broad
proximally. Maxilla (Fig. 27A) 5-segmented; syncoxa
with 9 setae, grouped as 3 + minute seta, 1, 2, and 3 on
first to fourth endites; basis with strong curved claw and
1 seta; endopod slender, with 1, 1, and 3 setae on first
to third segments, respectively. Maxilliped (Fig. 27B) 3-
segmented; first segment armed with 10 setae, 2 of which
shorter and broader; second segment with 1 spiniform
seta; third segment narrow and armed 1 large spiniform
seta and 1 small naked seta.

Legs 1-4 with 3-segmented rami. Outer seta on
basis short and naked in all legs (Fig. 27C, E, F). Leg
1 basis broad with projecting inner distal corner tipped
with denticle originating internally (Fig. 27C, D) plus
small, naked inner distal seta (not spine); third exopodal
segment armed with 3 spines and 5 setae (terminal spine
transformed to slightly curved seta); first endopodal
segment as long as wide, not elongated. Legs 2—4 exopods
armed only with setae; all outer setac naked. Armature
formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-1 1-1 I-I;I-1; 10, 1,4 0-1;0-1;1,2,3
Legs2&30-1 1-0 1-1;1-1;3,1,5 0-1;0-2;1,2,3
Leg4 0-1 1-0 1-1;1-1;2,1,5 0-1;0-2;1,2,2

Leg 5 (Fig. 27G) protopod fused to brood pouch, not
articulated at base, with blunt outer process tipped with
pinnate seta; free exopodal segment quadrate (28%28 pm)
with minute, rudimentary inner subdistal seta and naked
distal seta; no spinules present on protopod or exopod.

Description of male. Body (Fig. 28 A) narrow, 1.48
mm long. Cephalosome 316x464 pm, distinctly broader
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NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS

FIGURE 26. Notodelphys cuspis sp. nov., female. A, habitus,
D, rostrum; E, antennule; F, antenna; G, labrum,;

mm; C-J, 0.05 mm.
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inner distal corner of basis

,leg 1, D,

C
ofleg 1; E, leg 2; F, leg 4; G, leg 5. Scale bars: A—C, E, F, 0.05 mm; D, G, 0.02 mm.

FIGURE 27. Notodelphys cuspis sp. nov., female. A, maxilla; B, maxilliped;
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FIGURE 28. Notodelphys cuspis sp. nov., male. A, habitus, dorsal; B, caudal rami, ventral; C, antennule; D, legs 5

and 6. Scale bars: A, 0.2 mm; B-D, 0.05 mm.

than following somites. First pedigerous somite slightly
narrower than second pedigerous somite. Urosome 6-
segmented, cylindrical, ventrally curved posteriorly. Anal
somite ornamented with row of small spinules along
posteroventral border (Fig. 28B). Caudal ramus (Fig.
28B) about 3.1 times longer than wide, with small spinules
distally and subdistally on ventral surface; setules sparse
on outer and inner margins.

Rostrum as in female. Antennule (Fig. 28C) 10-
segmented and geniculate between eighth and ninth
segments; second segment with trace of articulation
proximally; armature formula 3, 17, 2, 2, 2, 4+aesthetasc,

2, 2, l+aesthetasc, and 10+aesthetasc; eighth and ninth
segments each with fused setal element forming dentiform
process on anterior margin. Antenna, mouthparts, and legs
1-4, including basis of leg 1, as in female.

Leg 5 (Fig. 28D) similar to that of female. Leg 6
(Fig. 28D) represented by 2 naked setae of unequal length
on distal margin of genital operculum.

Remarks. This species is characterised by two unique
features. The third segment of the maxilliped is armed only
with 2 setae, whereas the great majority of Notodelphys
species carry 3 setae on the third segment of the maxilliped.
The only exceptions are N. weberi and N. cuspis sp. nov.,
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with the former carrying 4 setae on this segment and the
latter only 2 setae. In the new species, the basis of leg 1
is armed with a small seta instead of a spine, and a small
spinous process is present at the inner distal angle: such a
configuration is unknown elsewhere in the genus.

Genus Paranotodelphys Schellenberg, 1922

Diagnosis. Female body with internal brood pouch
extending from anterior margin of fourth pedigerous
somite backwards and incorporating fifth pedigerous
somite. Free urosome 5-segmented in female consisting of
genital somite and 4 abdominal somites; 6-segmented in
male. Rostrum well-developed, variable in form. Female
antennule typically 9-segmented: segmental fusion
pattern I-1I, TII-XI, XII-XIV, XV-XVI, XVII-XX, XXI-
XXIII, XX1V, XXV, XXVI-XXVIII; but with maximum
of 11 segments (see below). Male antennule typically
9-segmented and non-geniculate; segmental fusion
pattern of 9-segmented antennule I-1I, III-XI, XII-XIV,
XV-XVI, XVII-XX, XXI-XXIII, XXIV, XXV, XXVI-
XXVIII. Antenna typically consisting of coxa, basis, first
endopodal segment with or without inner seta; compound
distal segment (representing fused second and third
ancestral segments) bearing terminal claw; some species
with allobasis (comprising basis and fused first endopodal
segment); exopod represented by 2 setae. Mandible with
well developed coxal gnathobase and biramous palp armed
with 1 seta on basis, 5 setae on exopod, and typically
with 2 or 3 and 7 to 9 setae on first and second segments,
respectively; rarely with 4 and 10 setae as in P. molgulae
n. sp. Maxillule with 7 to 10 setae on arthrite, 1 on coxal
endite, 2 on epipodite, and 1 to 3 on medial margin of
basis; exopod unsegmented with 4 setae distally; endopod
2-segmented or unsegmented, armed with total of 4 to 6
setae. Maxilla 5-segmented, syncoxal enditic formula 3/4,
1, 2, 3, or reduced; basis typically with 3 setal elements
(1 claw-like); 3-segmented endopod with setal formula 1,
1, 3. Maxilliped 2- or 3-segmented; first segment armed
with 9 setae; second segment typically unarmed, with
bulbous swelling distally; third segment with 2 or 3 setae;
distal segments fused in some species. Legs 1—4 biramous
with 3-segmented rami; armature formula typically:

Coxa Basis Exopod Endopod

Leg 1 0-1 1-I I-1;I-1; 1L L,4 0-1;0-1;1,2,3
Legs2&3 0-1 1-0 I-1;I-1; 1L 1,5 0-1;0-2; 1,2,3
Leg4 0-0/1 1-0 I-1;I-1; I 1,5 0-1;0-2;1,2,2

Inner coxal seta on leg 4 lost in some species. Leg
5 consisting of 2 papillae, each bearing single seta
element, rarely with exopodal papilla defined as small free
segment.

Type species. Paranotodelphys
Schellenberg, 1922 by original designation.

scutiformis

Remarks. The main feature differentiating
Paranotodelphys from Notodelphys is the reduced form
of the female fifth leg, which comprises 2 small papillae
each bearing an apical setal element. The outer papilla
carries the outer protopodal seta and the inner papilla
represents the exopod. In some species the exopodal
papilla is defined as a distinct segment. In contrast, the
fifth leg of Notodelphys species always retains a free
exopodal segment bearing 2 setal elements, while the
protopodal segment can be either distinct or incorporated
into the somite.

There are also differences in the segmentation of
the female antennule, which is typically reduced in
Paranotodelphys species compared to Notodelphys
species, but there is some overlap in the expression of this
character: the female antennule is typically 9-segmented
in Paranotodelphys species compared to typically 15-
segmented in Notodelphys species (Fig. 30), but the
former genus includes species with an 11-segmented
antennule (e.g. P. polycarpae sp. nov.) whereas the latter
includes species with as few as 10 segments (e.g. N.
aurantiaca). Many species of Paranotodelphys have an
allobasis on the antenna compared to separate basis and
first endopodal segments as in Notodelphys species, but
a few Paranotodelphys species retain these segments as
separate (e.g. P. scutiformis). The ranges of states exhibited
by other mouthparts are similar in Paranotodelphys and in
Notodelphys species, although the maxilla of the former
typically has 3 setae on the basis (one of which may be
claw-like in some species) whereas in the latter the basis
typically bears a well developed curved claw plus 2 setae.

The genera Paranotodelphys and Notodelphyopsis are
closely related and share many character states. The main
difference between them is in the urosomal segmentation
of the female: the free urosome is 5-segmented in the
former genus and 4-segmented in the latter (Illg, 1958;
Marchenkov & Boxshall, 2003). The urosome comprises
the genital somite plus four free abdominal somites
in Paranotodelphys, whereas it comprises a genital
double-somite and three free abdominal somites in
Notodelphyopsis. Paranotodelphys illgi Marchenkov &
Boxshall, 2003 and P. unguifer Kim & Moon, 2010 both
exhibit the Notodelphyopsis-type urosome and therefore
these two species are here transferred to the genus
Notodelphyopsis as Notodelphyopsis illgi (Marchenkov
& Boxshall, 2003) comb. nov. and Notodelphyopsis
unguifer (Kim & Moon, 2010) comb. nov.

Paranotodelphys saccata Stock, 1967
(Fig. 29)

Material examined. 1 @ (dissected) from Polycarpa sp.,

Red Sea, collected during the 19 Century.
Supplementary description of female. Body

(Fig. 29A) 3.68 mm long. Prosome 5-segmented, but
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articulations between somites obscure, represented by
transverse constrictions. First to third pedigerous somites
without defined epimera. Brood pouch large, completely
incorporating fifth pedigerous somite and comprising more
than half of total body length. Free urosome (Fig. 29B)
5-segmented, gradually narrowing posteriorly; somites
136%248, 161x230, 152x220, 121x196, and 94x162 um,
respectively. Caudal ramus (Fig. 29C) tapering, about 2.2
times as long as wide (109%49 um), armed with 6 setae;
all setae short (= less than width of ramus); outer lateral
seta positioned at 48% of ramus length.

Rostrum (Fig. 29D) slightly longer than wide,
weakly tapering, with rounded distal margin. Antennule
(Fig. 29E) 9-segmented; segmental fusion pattern as in
generic diagnosis; first 2 segments broader than more
distal segments; third segment (XII-XIV) with trace of
articulation on one surface; armature formula 3, 20, 7,
6, 4, 4+aesthetasc, 4, 4+aesthetasc, and 7-+aesthetasc;
all setae naked except 2 on first segment. Antenna (Fig.
29F) robust, consisting of coxa, allobasis and compound
endopodal segment; coxa short and unarmed; allobasis
inflated, convex along inner margin and ornamented
with 2 transverse rows of setules on inner side: exopod
represented by 1 pinnate seta and 1 short naked seta (short
seta 0.6 times as long as longer one); compound endopodal
segment about 2.5 times as long as wide (68x27 um),
armed with terminal claw and 11 setae (arranged as 1, 4,
1, 2, and 3), pinnate outer subdistal seta conspicuously
broader than other setae; terminal claw more than half
length of segment.

Labrum hirsute on subdistal and distal surfaces, with
slightly concave posterior margin. Mandibular basis fused
with first endopodal segment, setulose along outer margin,
with 1 seta at middle of medial margin and 2 setae at
inner-distal corner; free second endopodal segment armed
with 8 setae; exopod with 5 setae, distalmost seta much
larger than other 4. Maxillule (Fig. 29G) with 9 setae on
arthrite, 1 on coxal endite, 2 on epipodite, 3 on medial
margin of basis (proximal 2 small), 4 on small exopod,
and 6 on endopod; endopod subdivided into proximal
part bearing 2 medial setae and short distal part bearing
4 setae. Maxilla 5-segmented; syncoxa with 10 enditic
setae grouped 4, 1, 2, and 3; basis with 3 setae, distal seta
stiff; endopod armed with 1, 1, and 3 setae on first to thid
segments, respectively. Maxilliped (Fig. 29H) armed with
9, 0, and 3 setae on first to third segments, respectively;
second segment with bulbous swelling distally; third
segment small, obscurely articulated at base.

Legs 1-4 with 3-segmented rami. Spines on outer
margin of exopods well-developed, strong, as figured
in original description (Stock, 1967). Inner distal spine
on basis of leg 1 longer than first endopodal segment.
Armature formula for legs 1-4 as in generic diagnosis.

Leg 5 (Fig. 29B) represented by pair of small setae
on ventral surface of brood pouch near base of free
urosome.

Male. Not found.

Remarks. Stock (1967) stated that a patch of ‘cilia’
was found near the tip of the caudal ramus. Careful
observation of our specimen, revealed this to be opaque
internal tissue within the caudal ramus, rather than a patch
of setules.

The interpretation of the segmentation pattern of the
antennule presented here is based on setation counts as
well as on comparison with the segmental fusion patterns
exhibited in related species and other genera within the
family Notodelphyidae (Fig. 30). The setation pattern
allows the segmental fusions to be elucidated in the more
proximal segments up to the sixth segment (which is
identified as XXI-XXIII because it carries the long distal
seta, articulated at its base, that is a reliable marker for
segment XXIII). By comparison with congeners (Fig.
30), the next two segments should be XXIV and XXV, but
each carries 2 additional elements: XXIV typically has 1
anterior and 1 posterior seta (see Boxshall & Huys, 1998),
buthere has 2 additional setae on the anterior margin; XXV
would typically carry 1 seta and 1 aesthetasc anteriorly
and 1 seta posteriorly, but also carries 2 additional setae
on the anterior margin. There are also 2 additional setae
present on the second compound segment (I1I-XI) which
carries 20 setae rather than a maximum of 18 as would
be expected (2 each from the 9 incorporated segments),
and the third segment (XII-XIV) carries 1 additional seta.
These appear to be novel elements since they are not
present in any of the species of Notodelphys described
here, nor in either of the relatively plesiomorphic new
genera, Bathynotodelphys gen. nov. and Pronotodelphys
gen. nov., proposed above.

Paranotodelphys scutiformis Schellenberg, 1922
(Figs. 31, 32)

Material examined. 1 ¢ (dissected) from Phallusia
obesa, Vanuatu, Stn 581, Debitus coll., 1996.
Supplementary description of female. Body (Fig.
31A) dorsoventrally depressed, 2.09 mm long, with
relatively large prosome and small urosome. Prosome
with parallel lateral margins. Cephalosome short, 385%618
um, with concave posterodorsal margin. First pedigerous
somite short, lacking epimera. Second and third pedigerous
somites with well-developed epimera, 138x618 and
153%611 pm, respectively. Fourth pedigerous somite
forming brood pouch incorporating fifth pedigerous
somite, about 1.9 times as long as wide (1171x611 um),
with rounded posterior margin. Free urosome (Fig. 31B)
S-segmented; somites much wider than long, 42x141,
53x124, 47x108, 44x92, and 45%82 um, respectively.
Anal somite telescoped into third abdominal somite in
observed specimen; anal operculum well-developed,
extending beyond posterior margin of somite (Fig. 31C).
Caudal ramus (Fig. 31C) short, about 1.3 times longer
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FIGURE 29. Paranotodelphys saccata Stock, 1967, female. A, habitus, right; B, urosome, ventral; C, left caudal
ramus, ventral; D, rostrum; E, antennule; F, antenna; G, maxillule; H, maxilliped. Scale bars: A, 0.5 mm; B, 0.1 mm;
C-F, 0.05 mm; G, H, 0.02 mm.
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FIGURE 30. Schematic comparison of antennular segmentation patterns in selected notodelphyid taxa. Roman
numerals mark ancestral segments, Arabic numerals indicate number of setae on each segment/compound segment.
ae = aesthetasc. Supernumerary setae are identified by reference to the observed maximum setal number known
within the Copepoda (see Boxshall & Huys, 1998). Supernumerary setae are present on segments [1I-XI, XII-XIV,
XV-XVI, XXIV and XXV of Paranotodelphys polycarpae, on segments I11-XI, XII, XV-XVI, XXI-XXIII, XXIV,
XXV and XXVI-XXVIII of P. saccata, and on segments XVII-XX, XXI-XXIII, XXIV, and XXV of Doropygopsis

novemsetifera.

* The total setal counts on these segments of Doropygopsis novemsetifera probably include a setiform aesthetasc.

than wide (45%34 um), armed with 6 setae (setae I and 111
omitted in Fig. 31C) and ornamented with 2 dorsal setules
and short, tapering tube pore (indicated by arrowhead).

Rostrum (Fig. 31D) directed posteriorly, tapering
towards blunt apex. Large triangular tubercle present
posterior to rostrum (Fig. 31D). Antennule slender;
segmentation and setation not observed due to damage.
Antenna (Fig. 31E) slender: coxa obscure; basis with 2
large pinnate exopodal setae of equal length; endopod
2-segmented; first segment with 1 inner seta; compound
distal segment elongate, about 5 times longer than wide,
and armed with 10 setae plus terminal claw about one-
third as long as segment.

Labrum (Fig. 31F) with straight posterior margin
bearing setules. Mandible (Fig. 31G) consisting of coxa
and palp: coxa with 4 teeth and 1 seta on gnathobase:
palp consisting of basis, exopod and endopod; basis with
setules on outer and medial margins and armed with 1
seta on medial margin; exopod with 5 setae, distalmost
markedly larger than other 4; endopod 2-segmented and
armed with 2 and 7 setae on first and second segments,
respectively; suture line obscure between basis and first
endopodal segment. Maxillule (Fig. 31H) with 10 setae
on arthrite, 1 on coxal endite, 2 on epipodite, 3 on medial

margin of basis (2 small proximal and 1 larger distal),
4 on small exopod, and 5 on incompletely 2-segmented
endopod (2 on first and 3 on second segment). Maxilliped
(Fig. 31J) with 9, 0, and 2 setae on first to third segments;
second segment with prominent bulbous swelling distally;
third segment small, tapering, 1 seta fused with segment,
lacking articulation at base.

Leg 1-4 with 3-segmented rami; coxa narrow; basis
obliquely elongated. Inner coxal seta pinnate in leg 1 (Fig.
32A) and leg 3, but naked in leg 2 (Fig. 32B) and leg 4.
Outer seta on basis small and naked in legs 1 and 4 but
pinnate in legs 2 and 3. Armature formula as in generic
diagnosis although third exopodal segment of leg 4 not
observed due to damage.

Leg 5 (Figs. 31B, 32C) represented by 2 knobs on
posterior margin of brood pouch, each tipped by naked
seta, inner (exopodal) knob articulated at base.

Male. Not found.

Remarks. This is the type species of the genus (Illg,
1958). This single female from Vanuatu is tentatively
identified as P. scutiformis on the basis of the following
shared characteristics: the prosome of the female has
parallel lateral margins and the caudal ramus is short, only
slightly longer than wide (1.25 times longer than wide,
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FIGURE 31. Paranotodelphys scutiformis Schellenberg, 1922, female. A, habitus, dorsal; B, urosome, ventral; C, anal
somite and caudal rami, dorsal; D, rostrum; E, antenna; F, labrum; G, mandible; H, maxillule; I, maxilla; J, maxilliped.
Scale bars: A, 0.2 mm; B, D, E, 0.05 mm; C, F-J, 0.02 mm.
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FIGURE 32. Paranotodelphys scutiformis Schellenberg, 1922, female. A, leg 1; B, leg 2; C, leg 5. Scale bars: A, B,

0.05 mm; C, 0.02 mm.

according to Schellenberg, 1922) and as long as anal
somite.

Paranotodelphys nodulosa sp. nov.
(Figs. 33-35)

Type material. Holotype (intact ©, MNHN-IU 2014-
21219), allotype (intact &, MNHN-IU-2014-21220),
and dissected paratypes (I @ and 1 &; figured), from
Microcosmus helleri Herdman, 1881, CRRF OCDN 2256-
M, Mactan Island, Cebu, the Philippines (10°15.62°N,
123°59.11°E), depth 10m, 15 February 1994.
Etymology. The name of the new species refers to
the presence of nodules on the caudal rami of the male.
Description of female. Body (Fig. 33A, B)
consisting of broad cephalosome and 3 pedigerous
somites, all dorsoventrally depressed, expanded brood
pouch, and narrow, cylindrical urosome. First to third
pedigerous somites each with well-developed dorsal
tergite. Body length 3.78 mm in fully grown adult
(holotype, Fig. 33A) and 2.45 mm in dissected young
adult with only partially expanded brood pouch (Fig.

33B). Brood pouch formed by fourth pedigerous somite,
incorporating fused fifth pedigerous somite. Free
urosome (Fig. 33C) 5-segmented, gradually narrowing
posteriorly: comprising genital and 4 abdominal somites
97x221, 121x200, 136x194, 136x189, and 121x145
um, respectively. Caudal rami (Fig. 33C) directed
posteriorly; each ramus (Fig. 66A) about 4.1 times
longer than wide (211x52 um) and armed with 6 small
setae, all naked and not longer than ramus width; outer
lateral seta positioned at 40% of ramus length.

Rostrum (Fig. 33D) longer than wide, with parallel
lateral margins and rounded apex. Antennule (Fig. 33E)
gradually narrowing distally and 9-segmented; armature
formula 3, 17, 6, 4, 4, 3+aesthetasc, 3, 3+aesthetasc, and
7+aesthetasc; setae generally pinnate; distal seta on fourth,
fifth and sixth segments annulated at base. Antenna (Fig.
33F) 4-segmented; short coxa unarmed; basis with 2
unequal, pinnate setae representing exopod (shorter seta
0.6 times as long); first endopodal segment demarcated
from basis by non-sclerotized groove, with 1 seta on inner
margin; compound distal endopodal segment about 2.9
times as long as wide (111x38 pm) and ornamented with
3 rows of minute spinules in distal region; armed with 10
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FIGURE 33. Paranotodelphys nodulosa sp. nov., female. A, fully grown adult, right; B, young adult, right; C, urosome,
ventral; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, maxillule. Scale bars: A, B, 0.5 mm; C, 0.1

mm; D-1, 0.05 mm.
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FIGURE 34. Paranotodelphys nodulosa sp. nov., female. A, right caudal ramus

maxilliped; E, leg 1; F, leg 2; G, leg 4. Scale bars: A, C, E-G, 0.05 mm; B, D, 0.02 mm.
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FIGURE 35. Paranotodelphys nodulosa sp. nov., male. A, habitus, right; B, urosome, ventral; C, right caudal ramus,
dorsal; D, rostrum; E, antennule; F, antenna; G, labrum. Scale bars: A, 0.2 mm; B, 0.1 mm; C-E, 0.05 mm; F, G, 0.02

mm.

small setae plus terminal claw about one-third as long as
segment.

Labrum (Fig. 33G) densely hirsute posteriorly, with
weakly concave posterior margin. Mandible (Fig. 33H)
consisting of coxa and biramous palp: coxal gnathobase
with 5 teeth and 2 proximal setac on cutting edge and
ornamented with row of minute spinules near second

proximaltoothondorsalsurface: basiswith 1 setasubdistally
and patch of setules proximally on medial margin: exopod
unsegmented; armed with 5 setae, distalmost seta markedly
larger than other 4; endopod 2-segmented and armed with
2 and 8 setae on first and second segments, respectively.
Paragnath (Fig. 34B) with rounded outer distal process
and dense setules on medial surface. Maxillule (Fig. 331)
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with 8 setae on arthrite, 1 on coxal endite, 2 on epipodite,
3 on medial margin of basis (proximal 2 small); exopod
with 4 setae distally; endopod unsegmented with 6 setae
(2 medial and 4 distal). Maxilla (Fig. 34C) 5-segmented;
syncoxa with 4 (including 1 small), 1, 2, and 3 setae on first
to fourth endites, respectively; basis with 1 small naked
and 2 large setae; endopod with 1, 1, and 3 setae on first
to third segments, respectively. Maxilliped (Fig. 34D) 3-
segmented, with 9, 0, and 3 setae on first to third segments,
respectively; first segment ornamented with several row
of fine spinules; second segment with prominent bulbous
swelling distally and ornamented with row of long setules
on medial margin.

Legs 1-4 with 3-segmented rami (Fig. 34E-G). Inner
coxal seta large in legs 1 and 2, but rudimentary in legs 3
and 4. Outer seta on basis of legs 2—4 also rudimentary.
Leg 1 with large inner distal spine on basis, 85 um long,
distinctly longer than first endopodal segment, setulose
proximally and spinulose distally. Outer spines on exopods
well-developed. Outer margin of exopod of leg 1 smooth
but those of legs 2—4 setulose. Inner seta on first exopodal
segment of leg 4 rudimentary. Armature formula for legs
1-4 as in generic diagnosis. Leg 5 (Fig. 33C) represented
by pair of small setae on ventral posterior margin of brood
pouch, near base of free urosome.

Description of male. Body (Fig. 35A) curved
ventrally. Body length 1.53 mm. Cephalosome broader
than cylindrical remaining part of body. Urosome (Fig.
35B) 6-segmented, with free fifth pedigerous somite:
urosomites 100x182,114x152,120%123,114x114.93x93,
and 57x72 pm, respectively. First to third abdominal
somites each about as long as wide. Caudal ramus (Fig.
35C) armed with 6 naked setae and ornamented with
about 10 papillae along outer margin, each papilla with
pore at tip.

Rostrum (Fig. 35D) tapering towards minutely bifid
apex. Antennule (Fig. 35E) non-geniculate, indistinctly 9-
segmented, but articulations incomplete between third and
fourth and between sixth and seventh segments; armature
formula 3, 17, 4, 2, 4+aesthetasc, 1, 6+aesthetasc, 3, and
10+aesthetasc. Antenna (Fig. 35F) more stout than in
female and consisting of coxa, allobasis and compound
distal endopodal segment; allobasis with trace of
articulation between basis and first endopodal segment
and ornamented with spinules near middle; free endopodal
segment about twice as long as wide, with 11 setae.

Labrum (Fig. 35G) with large tubercle proximally
bearing 3 nipple-shaped processes (1 apical and 2
subdistal lateral); posterior margin slightly concave, with
small mid-posterior lobe. Other mouthparts and legs 14
as in female.

Leg 5 (Fig. 35B) represented by 2 separate ventral
setae onrear margin of somite. Leg 6 (Fig. 35B) represented
by 2 setae on distal margin of genital operculum.

Remarks. The genus Paranotodelphys currently
contains ten valid species (Walter & Boxshall, 2020).

This new species shares the possession of 3 setae on the
terminal segment of the maxilliped with five congeners: P.
constricta 1llg, 1970, P. furcifera Stock, 1967, P. gracilis
Schellenberg, 1922, P. longicaudata Schellenberg, 1922,
and P. saccata. The first three of these species all have
either 1 or 2 setae on the medial margin of the basis of the
maxillule and are, therefore, easy to distinguish from the
new species which has 3 setae. Paranotodelphys nodulosa
sp. nov. is readily distinguishable from P. longicaudata
because the latter species has very long caudal rami in
the female, about 3 times longer than the anal somite
compared to only about 1.7 times as long in the new
species. It differs from P. saccata in the form of the female
antenna: in P. saccata the basis and the first endopodal
segment of the antenna are fully fused to form an allobasis
with no trace of any suture marking the plane of fusion,
and the seta originally derived from the first endopodal
segment is lost, whereas in the new species the basis and
first endopodal segment are still separated by a large non-
sclerotized groove and the segmental seta is still present.
Schellenberg (1922) described P. scutiformis as having
2 or 3 setae on the terminal segment of the maxilliped,
but it can be distinguished from the new species by the
presence of 7 setae on the second endopodal segment of
the mandible (8 in the new species) and only 5 setae on
the endopod of the maxillule (6 in the new species). These
differences are sufficient to justify the establishment of
the new species.

The new species also possesses novel additional
setae on two of the distal antennule segments in the
female (Fig. 30). The sixth segment (XXI-XXIII)
provides the reference point as it carries the aesthetasc
derived ancestrally from XXI and the articulated seta
derived from XXIII. The seventh segment (XXIV) carries
1 additional seta on the anterior margin (rather than 2
additional setae as in P. saccata), and the eighth segment
(XXV) similarly carries only 1 additional seta on the
anterior margin (rather than 2 as in P. saccata). Even more
additional setae are present in P. polycarpae sp. nov. (see
below). The segmentation of the male antennule is very
unusual because the ancestral articulation (XX to XXI)
marking the geniculation in neocopepodans (Boxshall &
Huys, 1998) is not expressed: instead it lies within the
compound seventh segment (XVIII-XXIII).

Paranotodelphys polycarpae sp. nov.
(Figs. 36, 37)

Type material. Holotype (intact ¢, MNHN-IU-2014-
21221), paratype (intact ©, MNHN-IU-2014-21222), and
dissected paratype (%, figured) from Polycarpa nigricans
Heller, 1878, Ibo, Mozambique, depth 0—20 m, Monniot
coll., 11 November 1995.

Additional material. 2 Q9 (MNHN-IU-2018-1777)
(slender form) collected along with type material.
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Etymology. The name of the new species is derived
from the generic name of the type host.

Description of female. Body (Fig. 36A) curved
ventrally, 2.62 mm long. First to third pedigerous somites
with weakly developed dorsal tergites. Brood pouch
1.33x0.68 pm in lateral view, longer than anterior body
somites combined. Freeurosome (Fig. 36B) cylindrical and
5-segmented: genital somite 80%175 um; 4 free abdominal
somites gradually narrowing 125x155, 127%143,
109%127, and 95x117 um, respectively. Caudal ramus
(Fig. 37A) narrowing distally, widest across proximal
quarter, about 4.1 times longer than wide (167x41 um)
and 1.8 times longer than anal somite; armed with 6 small
setae, outer lateral seta positioned at 37% of ramus length,
and subdistal seta (seta VII) at 75% of ramus length.

Rostrum (Fig. 36C) shield-shaped, 109%65 um,
weakly tapering, and well-defined from cephalosome,
with scattered minute setules on ventral (anterior) surface.
Antennule (Fig. 36D) 11-segmented; segmental fusions I-
10, II-XT, XTI, X1, XTIV, XV-X VI, XVII-XX, XXI-XXIII,
XXIV, XXV, XXVI-XXVIII; suture lines between third to
fifth segments distinct only on dorsal surface; armature
formula 3, 21, 3, 2, 2, 6, 7, 5+aesthetasc, 4, 4+aesthetasc,
and 8+aesthetasc; 2 setae on first segment pinnate, other
setac naked (as figured). Antenna (Fig. 36E) robust,
consisting of unarmed coxa, allobasis, and compound
distal endopodal segment; allobasis inflated, armed with
2 equal, pinnate setae representing exopod near middle
of outer margin and ornamented with transverse row of
fine spinules on inner side; trace of partial suture present
near base of exopodal setae; exopodal setae fused to each
other at base; free endopodal segment about 2.5 times
longer than wide (76%31 um) and ornamented with row of
spinules on outer margin; armed with terminal claw plus
11 setae (arranged as 1, 1, 3, 1, 2, and 3), outer subdistal
seta on endopod pinnate, other setae naked; terminal claw
about half as long as segment.

Labrumdensely setulose distally; free posterior margin
concave. Mandible (Fig. 36F) with 5 teeth and 2 proximal
setae on coxal gnathobase; needle-like spinule present
between 2 proximal teeth; basis with 1 seta and setules on
medial margin; exopod unsegmented with 5 setae (3 large
and 2 smaller); endopod with 2 and 8 setae on first and
second segments, respectively. Paragnath not observed.
Maxillule (Fig. 36G) with 8 setae on precoxal arthrite (1
small), 1 seta on coxal endite, 2 setae on epipodite, 3 setae
on medial margin of basis; small exopod with 4 distal
setae; endopod unsegmented, with 6 setae (3 distal setae
longer than other 3). Maxilla (Fig. 37B) 5-segmented;
syncoxa with 3, 1, 2, and 3 setae on first to fourth endites,
respectively; basis with 2 setae; endopod with 1, 1, and 3
setae on first to third segments, respectively. Maxilliped
(Fig. 36H) 3-segmented, armed with 9, 0, and 3 setae
on first to third segments, respectively; second segment
ornamented with setules on medial margin and with slight
swelling at outer distal corner.

Legs 14 (Fig. 37C—F) biramous with 3-segmented
rami. Inner coxal seta large and pinnate in legs 1 and 2,
but rudimentary in legs 3 and 4. Outer seta on basis of legs
2—4 small and naked. Inner seta on first exopodal segment
of leg 4 rudimentary. Inner distal spine on leg 1 basis 52
um long, longer than first endopodal segment. Armature
formula for legs 14 as in generic diagnosis.

Leg 5 (Fig. 36B) represented by 2 small papillae each
tipped with single minute seta.

Description of slender-form female. Body 2.54 mm
long in dissected specimen. Brood pouch more slender
than in typical form. Urosome (Fig. 37G) similar to that of
typical form but caudal ramus (Fig. 37H) about 3.2 times
longer than wide (108%34 pum) and about 1.5 times longer
than anal somite, with thick cuticular wall. Antennule,
antenna, mouthparts, and legs 1-5 as in typical form.

Male. Unknown.

Remarks. Two of the five observed females were
different in body shape from the three type specimens.
These two specimens have a narrower brood pouch and
shorter caudal rami. The caudal rami of the slender-form
female are about 3.2 times longer than wide and 1.5
times as long as anal somite, in contrast to about 4.1 and
1.8 times, respectively, found in the dissected paratype.
These differences are recorded here, but because no other
morphological differences were found between the types
and the slender form, we are treating them as belonging to
the same species.

Only two congeneric species, P. saccata and P.
furcifera, are known to have the first endopodal segment
of the antenna fully incorporated into an allobasis leaving
only one free segment (the compound distal endopodal
segment), as in the new species. Paranotodelphys saccata
differs from the new species in having relatively shorter
caudal rami and in having 2 unequal exopodal setae on the
antenna. It also differs in the segmentation of the female
antennule since the new species has 11 segments whereas
P. saccata has 10 segments according to Stock (1967),
although we found 9 segments in the material examined
in the present account. Paranotodelphys furcifera is very
similar to the new species. Based on comparison with the
original description (Stock, 1967), the main differences
are the prominent, digitiform distal swelling on the
second segment of the maxilliped (this distal swelling is
very weakly expressed in the new species), the lack of the
inner seta on the coxa of leg 4 (this seta present in the new
species, although it is small), and the penultimate segment
of the female antennule carries only 1 seta (compared
to 4 setae plus an aesthetasc in the new species). These
differences are sufficient to justify the establishment of
the new species.

Again, there are additional setae present on the distal
segments of the female antennule in the new species (Fig.
30): the second segment (I1I-XI) carries 3 additional setae,
the third segment (XII) carries 1 additional seta, the sixth
segment (XV-XVI) carries 1 additional seta, the eighth
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segment (XXI-XXIII) carries 1 or 2 additional setae on
the anterior margin, the ninth (XXIV) and tenth (XXV)
each carry 2 additional anterior margin setae, and the
apical segment carries 1 additional seta.

Paranotodelphys stenosa sp. nov.
(Figs. 38, 39)

Type material. Holotype (intact @, MNHN-IU-2009-
5054), paratypes (5 intact 9%, MNHN-IU-2014-
21223), and dissected paratypes (2 99, figured) from
Ecteinascidia diaphanis Sluiter, 1886 (MNHN-IT-2008-
3823 = MNHN P2/ECT/108), Blue Water mangrove
channel, Gam Island, West Papua, Indonesia (0°29.164°S,
130°39.865E), depth 0.5 m, CRRF BMC, L.J. Bell & LE.
Martin coll., 07 December 2007.

Etymology. The name is derived from the Greek
sten (= narrow), alluding to the narrow body shape of the
new species.

Description of female. Body (Fig. 38A, B) slender,
2.20 mm long in dissected specimen; with mean body
length of 2.05 mm (1.61-2.58 mm) based on 7 specimens.
Cephalosome and anterior three pedigerous somites
dorsoventrally depressed. First pedigerous somite lacking
epimera. Second and third pedigerous somites each with
well-developed, posterolaterally extended epimera. Brood
pouch incorporating fifth pedigerous somite elongate,
cylindrical, 1277x400 pm, more than twice as long as
anterior part of prosome. Free urosome (Fig. 38C) 5-
segmented, 48%128, 46x108, 48x104, 44x94, and 77%90
um, respectively: anal somite slightly wider than long;
other 4 urosomites much wider than long. Caudal rami
divergent and elongate; each ramus about 9 times longer
than wide (285%31 pum) and about 3.7 times as long as
anal somite, densely setulose along inner margin; armed
with 6 setae, innermost distal seta (seta VI) pinnate, other
setae naked; outer lateral seta located at 28% of ramus
length.

Rostrum (Fig. 38D) triangular, longer than wide,
92x73 pm, well-defined from cephalosome, with angular
apex. Antennule (Fig. 38E) 9-segmented, but second
segment subdivided by partial suture line; armature
formula 3, 17, 6, 4+aesthetasc, 4, 2+aesthetasc, 2,
2+aesthetasc, and 7+aesthetasc; aesthetascs thin, difficult
to distinguish from setae; about half of setae pinnate.
Antenna (Fig. 38F) 4-segmented; coxa unarmed; exopod
represented by 2 small pinnate setae of equal length at
outer distal corner of basis; first endopodal segment
slightly expanded laterally, armed with 1 seta on outer
side; compound distal endopodal segment about 2.9 times
longer than wide (63%22 pm), gradually broadening
distally; armed with 10 setae and short terminal claw,
about one-third as long as segment.

Labrum (Fig. 39A) densely setulose posterolaterally,
with concave posterior margin and small posteromedian

lobe. Mandible (Fig. 38G) with 5 teeth and 2 small
proximal setac on coxal gnathobase, distalmost tooth
acutely pointed and accompanied by small denticle on
distal margin of gnathobase (Fig. 39B); basis with 1 seta
on medial margin and 1 rounded tubercle proximally
on outer margin (indicated by arrowhead in Fig. 38G);
exopod indistinctly 2-segmented, first segment with 1
seta and row of setules; second segment with 4 setae,
distalmost seta markedly larger; endopod 2-segmented,
with 2 and 8 setae on first and second segments,
respectively; articulation incomplete between basis and
first endopodal segment. Maxillule (Fig. 38H) with 7
setae on precoxal arthrite, 1 seta on coxal endite, 2 setae
on epipodite, 3 setae on medial margin of basis; small
exopod with 4 distal setae; endopod unsegmented, with
6 setae (3 distal setae longer than other 3). Maxilla (Fig.
39C) as usual for genus, with 3 setae on first endite of
syncoxa and 1, 1, and 3 setae, respectively, on first to third
segments of endopod. Maxilliped (Fig. 39D) with 9, 0,
and 3 setae on first to third segments, respectively; first
segment ornamented with few rows of minute spinules
distally; second segment with weak outer distal swelling
and long setules on medial margin; third segment small
and incompletely articulated from second segment.

Legs 1-4 with 3-segmented rami (Fig. 39E-G). Inner
coxal seta pinnate in legs 1 and 2, small and pinnate in leg
3, and rudimentary in leg 4. Outer seta on basis of legs 2—4
small and naked. Inner distal spine on basis of leg 1 large,
longer than first endopodal segment, with minute spinules
on both margins. Outer distal spine on first exopodal
segment of legs 1—4 and second exopodal segment of legs
24 strong and slightly curved outwards. Distal spine on
third exopodal segment of leg 1 stout and pinnate along
outer margin. Spines on third exopodal segment of legs
2—4 pectinate along outer margin. Armature formula for
legs 14 as in generic diagnosis.

Leg 5 (Fig. 39H) represented by 2 papillac on
posteroventral border of brood pouch, each tipped with
small, naked seta.

Male. Unknown.

Remarks. This species may be characterised by the
extremely long caudal rami which are about 9 times as
long as wide and 3.7 times as long as the anal somite.
These proportions differ from all known congeners. The
possession of 2 small exopodal setaec of equal length
on the antenna and the prominent proximal tubercle on
the outer margin of the mandibular basis are additional
diagnostic features of the new species.

Paranotodelphys bidentata sp. nov.
(Figs. 40, 41)

Type material. Holotype ¢ (dissected and mounted on
a slide, MNHN-IU-2014-21224) from Pseudodistoma
aureum (Brewin, 1957) (MNHN-IT-2008-7326 = MNHN
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FIGURE 38. Paranotodelphys stenosa sp. nov., female. A, habitus, dorsal; B, habitus, right; C, urosome and left
caudal ramus, ventral; D, rostrum; E, antennule; F, antenna; G, mandible, showing outer tubercle on basis (arrowhead);
H, maxillule. Scale bars: A, B, 0.2 mm; C, 0.1 mm; D, E, 0.05 mm; F-H, 0.02 mm.
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FIGURE 39. Paranotodelphys stenosa sp. nov., female. A, labrum; B, coxal gnathobase of mandible; C, maxilla; D,

maxilliped; E, leg 1; F, leg 2; G, leg 4; H, leg 5. Scale bars: A—D, 0.02 mm; E-H, 0.05 mm.
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A1/PSE/67), Baluan, Papua New Guinea (02°02.27'S,
147°17.97°E), CRRF OCDN 8852-H, 22 June 2003.

Additional material. 1 § (dissected) from Rhopalaea
crassa (Herdman, 1880), Papua New Guinea (09°07.50°S,
149°23.54E), depth 7 m, 22 January 2002.

Etymology. The name of the new species refers to
the presence of a pair of tooth-like processes on the apex
of the rostrum.

Description of female. Body (Fig. 40A, B) narrow,
1.50 mm long. Cephalosome wider than free pedigerous
somites. Dorsal tergites of second and third pedigerous
somite weakly developed. Brood pouch elongated oval,
591%302 pum, about twice as long as wide, slightly longer
than anterior part of prosome: fifth pedigerous somite
completely fused to brood pouch. Free urosome (Fig. 40C)
slender, 5-segmented; 35x88, 57x65, 50x56, 47x56, and
57x64 um, respectively. Anal somite gradually broadening
posteriorly. Caudal ramus (Fig. 40C) about 5.9 times
longer than wide (135%23 pum) and about 2.4 times longer
than anal somite, setulose on ventral surface, bearing 6
thin, thread-like setae, longest one (seta V) more than 3
times longer than caudal ramus; outer lateral seta located
about at midlength of ramus.

Rostrum (Fig. 40D) nearly semicircular, 54x62 um,
bidentate at apex. Antennule (Fig. 40E) 9-segmented;
armature formula 3, 18, 6, 3+aesthetasc, 4, 2+aesthetasc,
2, 2+aesthetasc, and 7+aesthetasc; all setae naked except
2 pinnate setae on third segment. Antenna (Fig. 40F) 4-
segmented; short coxa unarmed; basis with 2 equal, pinnate
setae representing exopod; first endopodal segment with
1 naked seta on inner margin; compound distal endopodal
segment about 2.8 times as long as wide (45%16 um),
slightly broadening distally, with 11 setae plus short
terminal claw, less than half length of segment.

Labrum (Fig. 41A) densely hirsute around posterior
margin; with small posteromedian lobe located on ventral
surface. Mandible (Fig. 40G) with 5 teeth on coxal
gnathobase, distalmost tooth acutely pointed, and with
needle-like spinule between proximal 2 teeth; basis with
1 seta on distal medial margin, stout proximal tubercle
on outer margin, and ornamented with setules on both
margins; exopod 2-segmented, with 2 and 3 setae on
first and second segments, respectively, outer terminal
seta large, more than twice as long as second longest
adjacent seta; endopod almost fused with basis, with 2
and 8 setae on first and second segments, respectively.
Maxillule (Fig. 40H) with 7 setae on arthrite, 1 on coxal
endite, 2 on coxal epipodite, and 3 on medial margin of
basis, proximal 2 setaec much smaller than distal seta;
exopod with 4 distal setae; endopod unsegmented with 3
large distal and 3 smaller lateral setae. Maxilla (Fig. 41B)
5-segmented with 9 enditic setae on syncoxa (arranged
as 3, 1, 2, and 3), 3 on basis, and 1, 1, and 3 on first to
third endopodal segments, respectively. Maxilliped (Fig.
41C) 3-segmented with 9, 0, and 3 setae on first to third
segments; second segment with outer bulbous swelling

and setulose along medial margin; articulation obscure
between distal 2 segments.

Legs 1-4 with 3-segmented rami. Leg 1 (Fig. 41D)
with patch of minute spinules on anterior surface of coxa;
exopod strongly flexed laterally; distal spine on third
exopodal segment densely plumose on all margins; third
endopodal segment expanded, with enlarged distal setae.
Inner seta on coxa large and pinnate in leg 1, naked in
leg 2, small and naked in leg 3, and absent in leg 4. Outer
seta on basis pinnate in leg 1 but naked in legs 2—4. Inner
distal spine on basis of leg 1 as long as first endopodal
segment, 37 um long, ornamented with fine spinules on
margins. Spines on first and second exopodal segments of
legs 2—4 strong, claw-like and curved outwards; those on
second exopodal segment of legs 2 and 3 large, extending
beyond distal margin of third exopodal segment. Outer
spine on third exopodal segment of legs 2—4 pectinate
distally on outer margin. Armature of legs 1-4 as usual
for genus, except inner seta on coxa of leg 4 absent.

Leg 5 (Fig. 40C) represented by 2 small papillae each
tipped with small seta.

Male. Unknown.

Remarks. The following outstanding features serve
to characterise the new species: (1) the caudal setae are
long and thread-like; (2) the distalmost spine on the third
exopodal segment of leg 1 is densely plumose; (3) the
third endopodal segment of leg 1 is expanded and has
enlarged distal setae; and (4) the outer spines on the first
and second exopodal segments of legs 2—4 are large and
claw-like. These characteristics seem to be unique to the
new species within the genus.

Paranotodelphys bisetata sp. nov.
(Figs. 42, 43)

Type material. Holotype (intact ©, MNHN-IU-2014-
21225) and dissected paratype (9, figured) from
Ecteinascidia nexa Sluiter, 1904, on seaweed, Ibo,
Mozambique, Monniot coll., November 1995.

Additional material. 1 @ (dissected) from Perophora
multiclathrata (Sluiter, 1904), Ibo, Mozambique, Monniot
coll., 09 November 1995.

Etymology. The name of the new species refers to
the presence of only two setae on the terminal segment of
the maxilliped.

Description of female. Body (Fig. 42A, B)
moderately stout, 1.33 mm long. Cephalosome only
slightly wider than following pedigerous somites.
Brood pouch expanded, oval, 577x409 pum, about 1.3
times as long as anterior part of body, nearly circular
in lateral view. Free urosome (Fig. 42C) 5-segmented,
gradually narrowing posteriorly; genital and 4 abdominal
somites 64x125, 58x100, 51x86, 55%80, and 55%71 um,
respectively. Caudal rami (Fig. 42C) slightly divergent;
each ramus narrowing evenly towards tip, about 4.2 times
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FIGURE 40. Paranotodelphys bidentata sp. nov., female. A, habitus

B, 0.2 mm; C, 0.05 mm;

maxillule. Scale bars: A,

>

H

antenna; G, mandible;

antennule; F,

B

E

>

rami, ventral; D, rostrum;

D-H, 0.02 mm.

Megataxa 004 (1) © 2020 Magnolia Press « 65

NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS



R ——

’V{\

IS S e
—_—
S ORI TIEES
et RS
LS RIS SE

S e
=
P
P RS S
555 S

s =

< l‘.‘di,‘.“““’l ; 4 / <> S
) SO N
~5% ‘u‘hwow‘wowww’v, Ay N

\
il
W

[N

wo

URNTRINS
NI
Xan
T

W,

XX

,(\u«d

\‘w\‘&w\‘\v“w‘v - PP % J L =

A

i

e FL
'\ﬂﬂv&\.ﬁlﬂm@\
2z
§ A‘\‘O‘ﬁaﬁﬂbﬂ'ﬂ'\\l\i\\\ z
e

LTS T
o S nc(cwwa'\' Y
Rty PSS
',v

AL ]
ST
THEIRETS Z

B oo,
S S n»vo,qmon.»qﬂb\u?“i“b %

o SR S S

S SIS
N
* RIS
S TS A
S I e o RS IIRIIRS
)ooohnunnw"mnwl DT

FIGURE 41. Paranotodelphys bidentata sp. nov., female. A, labrum; B, maxilla; C, maxilliped; D, leg 1; E, leg 2; F,
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FIGURE 42. Paranotodelphys bisetata sp. nov., female. A, habitus, dorsal; B, habitus, right; C, urosome, vental; D,
rostrum; E, antennule; F, antenna; G, mandible; H, maxillule. Scale bars: A, B, 0.2 mm; C, 0.1 mm; D-I, 0.02 mm.
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FIGURE 43. Paranotodelphys bisetata sp. nov., female. A, maxilla showing small knob on basis (arrowhead); B, leg
1; C, leg 2; D, leg 3; E, leg 4. Scale bars: A, 0.02 mm; B-E, 0.05 mm.

longer than wide (114x27 um) and twice as long as anal
somite; armed with 6 setae, outer lateral seta positioned at
34% of ramus length.

Rostrum (Fig. 42D) tapering, 75%52 um, articulated
at base, with rounded apex. Antennule (Fig. 42E) 9-
segmented; armature formula 3, 9, 6, 4+aesthetasc, 4,
2+aesthetasc, 2, 2+aesthetasc, and 7+aesthetasc; proximal
segments not expanded; several setae pinnate (as figured);
second segment with trace of subdivision. Antenna (Fig.

42F) 4-segmented; coxa short, unarmed; basis distally
with 1 pinnate seta and 1 smaller naked seta representing
exopod, 26 and 18 um long, respectively, lengths less than
distal width of basis; first endopodal segment unarmed;
compound distal endopodal segment about 3.4 times
longer than wide (5516 pm); armed with 9 setae plus
terminal claw about half as long as segment.

Labrum destroyed, not examined. Mandible (Fig.
42G) with 5 teeth and 1 small proximal seta on coxal
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gnathobase; distalmost tooth acutely attenuated; needle-
like spinule present between 2 proximal teeth; basis with
broad proximal protuberance on outer margin, plus 1
subistal seta and row of setules on medial margin; exopod
with 5 setae, distal seta distinctly larger than other 4;
endopod incompletely articulated from basis, with 2 and 8
setae on first and second segments, respectively. Maxillule
(Fig. 42H) with 8 setae on arthrite, 1 on coxal endite, 2 on
epipodite; basis with 2 small proximal and 1 large distal
setac on medial margin; exopod with 4 setae distally;
endopod unsegmented with 6 setae. Maxilla (Fig. 43A)
5-segmented; syncoxa with 9 enditic setae 9 (3, 1, 2, 3), 2
setae on basis, and 1, 1, and 3 on first to third endopodal
segments, respectively; basis with small additional knob
(indicated by arrowhead in Fig. 43A) possibly vestige of
seta. Maxilliped (Fig. 741) 3-segmented and armed with
9, 0, and 2 setae on first to third segments, respectively;
second segment with bulbous swelling at outer distal
corner and ornamented with setules on medial margin.

Legs 1-4 (Fig. 43B—E) with 3-segmented rami. Inner
seta on coxa large in leg 1, smaller and pinnate in leg 2,
small and naked in leg 3, and lacking in leg 4. Outer seta
on basis pinnate in leg 1, small and naked in legs 2—4.
Inner distal spine on basis of leg 1 52 pm long, much
longer than first endopodal segment, with spinules on
margins. Outer spine on first exopodal segment of leg
1 large, extending to middle of third exopodal segment.
Outer spines on first exopodal segment of leg 1, and on
first and second exopodal segments of legs 2—4 smooth,
without ornamentation. Spines on third exopodal segment
of legs 2—4 pectinate along distal half of outer margin.
Armature formula for legs 14 as in generic diagnosis
except for absence of inner coxal seta of leg 4.

Leg 5 (Fig. 42C) represented by 2 papillae, each
tipped with minute seta.

Male. Unknown.

Remarks. The new species can be compared with
its five congeners bearing only 2 setae. rather than 3, on
the third segment of the maxilliped. These five species
are P. engeli Stock, 1967, P. phallusiae (Gurney, 1927),
P. procax Stock and Humes, 1970, P. scutiformis, and P.
villosus Ooishi, 1963. These can be distinguished from
the new species as follows: in P. engeli the caudal ramus
is strongly tapering and about twice as long as wide;
the exopod of the antenna is represented by 2 subequal
pinnate setae; and leg 4 has an inner coxal seta, whereas
in the new species the caudal ramus is about 4.2 times
longer, the exopodal setae differ markedly in length, and
leg 4 lacks the inner coxal seta.

In P. phallusiae the female body length is 2.12 mm,
the brood pouch is elongated, the exopod of the antenna
is represented by 2 equal setae, the second endopodal
segment of the mandible is armed with 7 setae, and the
endopod of the maxillule is armed with 4 setae. In contrast
the new species is much smaller (1.33 mm) and the brood
pouch is oval, the exopodal setae differ markedly in

length, the second endopodal segment of the mandible is
armed with 8 setae, and the endopod of the maxillule is
armed with 6 setae.

Paranotodelphys procax has caudal rami that are
hirsute along the inner margin whereas in the new species
these margins are smooth. The exopod of the antenna is
represented by 2 very unequal setae in P. procax with the
longer seta more than 3 times the length of the shorter. Also
both these setae are naked according to Stock & Humes
(1970). In the new species the longer seta is pinnate and
less than 50% longer than the shorter naked seta.

In P, scutiformis the body is dorsoventrally depressed,
the prosome has parallel lateral margins and the caudal
rami are very short (about 1.3 times longer than wide
and about equal in length to the anal somite), whereas in
the new species the brood pouch is markedly wider than
the rest of the prosome and the caudal rami are about
4.2 times longer than wide and about twice the length of
the anal somite. There are additional differences in limb
setation: for example the second endopodal segment of
the mandible is armed with 7 setae in P. scutiformis (8 in
the new species) and the endopod of the maxillule has 5
setae (6 in the new species).

Finally, in P. villosus the brood pouch is elongated,
the caudal rami are extremely elongate, 11 times as long
as wide (Ooishi, 1963) and have a densely hirsute inner
margin, the exopod of the antenna is represented by 2
long, pinnate setae, and leg 4 has an inner coxal seta. All
of these character states differ from those exhibited by the
new species.

The female antennule does not display any additional
setal elements on the distal segments.

Paranotodelphys tuberculata sp. nov.
(Figs. 44, 45)

Type material. Holotype (intact @, MNHN-IU-2014-
21226), paratype (intact @, MNHN-TIU-2014-21227),
and dissected paratype (9, figured) from Ecteinascidia
aequale Monniot C., 1987 (MNHN-IT-2008-3815
= MNHN P2/ECT/43), [lot Maitre, New Caledonia,
Monniot coll., 1985.

Etymology. The name of the new species refers to
the presence of a tubercle located proximally on the outer
margin of the mandibular basis.

Description of female. Body (Fig. 44A) similar in
form to preceding species (P. bisetata sp. nov.). Body
length 1.29 mm. Posterolateral corners of cephalosome
extended posteriorly (Fig. 44B). First pedigerous somite
slightly narrower than second and third pedigerous
somites. Brood pouch oval in dorsal view, but circular in
lateral view (Fig. 44A). Free urosome (Fig. 44C) slender,
S-segmented; genital and 4 free abdominal somites
gradually narrowing posteriorly 82x175, 68%125,61x111,
59x102, and 84x97 um, respectively. Caudal ramus (Fig.
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FIGURE 44. Paranotodelphys tuberculata sp. nov., female. A, habitus, left; B, anterior part of prosome, dorsal;
C, urosome, ventral; D, right caudal ramus, dorsal; E, antennule; G, antenna; H, labrum; I, mandible showing outer
tubercle on basis (arrowhead); J, maxillule. Scale bars: A—C, 0.1 mm; D, F, H, I, 0.05 mm; E, G, J, 0.02 mm.

70 « Megataxa 004 (1) © 2020 Magnolia Press KIM & BOXSHALL



R
o

XK

4
A

>

53

FIGURE 45. Paranotodelphys tuberculata sp. nov., female. A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E, leg 4.

Scale bars: 0.05 mm.

44D) about 5.9 times as long as wide (205%35 pm),
smooth; armed with 6 setae, outer lateral seta positioned
at 33% of ramus length.

Rostrum (Fig. 44E) tapering strongly, 82x59 um,
articulated at base from cephalosome, with blunt apex.
Antennule (Fig. 44F) slender, 9-segmented; first and
second segments slightly broadened; armature formula
3, 17, 6, 4+aesthetasc, 4+aesthetasc, 2+aesthetasc, 2,
2+aesthetasc, and 7+aesthetasc; several setae on first
and second segments pinnate (as figured); suture line
between first 2 segments obscure. Antenna (Fig. 44G)
4-segmented; coxa unarmed; basis with several minute
spinules on outer margin and armed with 2 unequal setae

representing exopod, long pinnate seta and naked seta,
half length of pinnate seta; first endopodal segment with
1 seta on inner side; compound distal endopodal segment
about 3 times as long as wide; armed with 9 setae plus
slender terminal claw, less than half as long as segment.
Labrum (Fig. 44H) simple, with setule rows along
posterior margin. Mandible (Fig. 441) with 5 teeth and 2
small proximal setae on coxal gnathobase, distalmost tooth
acutely pointed; needle-like spinule present between 2
proximal teeth; basis with prominent proximal tubercle on
outer margin (arrowhead in Fig. 441), armed with 1 seta on
subdistal medial margin and ornamented with setules on
medial margin; exopod with 5 unequal setae, outer distal
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seta much larger than others; endopod 2-segmented with
2 and 8 setae on first and second segments, respectively;
outer distal seta on second endopodal segment slightly
swollen at base. Maxillule (Fig. 44J) with 8 setac on
arthrite, 1 on coxal endite, 2 on coxal epipodite; basis with
3 setae (2 small proximal and 1 larger distal) on medial
margin; exopod with 4 setae distally; endopod distinctly
2-segmented with 2 small setae on medial margin of first
segment and 4 setae on second segment, outermost seta
much smaller than other 3; all setaec on maxillule pinnate.
Maxilla (Fig. 45A) 5-segmented; armed with 9 setae on
syncoxa (arranged as 3, 1, 2, and 3), 3 on basis, and 1, 1,
and 3 on first to third endopodal segments, respectively.
Maxilliped (Fig. 45B) 3-segmented, with 9, 0, and 3 setae
on first to third segments, respectively; first segment
ornamented with minute spinules on all surfaces; second
segment with setules on medial margin and produced into
bulbous swelling at outer distal corner.

Legs 1-4 with 3-segmented rami (Fig. 45C—E). Inner
seta on coxa becoming shorter from legs 1 to 4, pinnate in
legs 1-3, and naked in leg 4. Outer seta on basis pinnate
in leg 1 but naked in legs 2—4. Inner distal spine on basis
of leg 1 much longer than first endopodal segment, 62
um long, and spinulose on margins. Distal spine and setae
on third exopodal segment of leg 1 and outer spines on
exopod of legs 2—4 pectinate along outer margin. Spines
on third exopodal segment of leg 2 broadened. Inner seta
on first exopodal segment of leg 4 small but pinnate; all
other setae on leg 4 naked. Armature formula for legs 14
as in generic diagnosis.

Leg 5 (Fig. 44C) represented by 2 papillac on
posterior border of brood pouch, each tipped with 1 tiny
seta.

Male. Unknown.

Remarks. In the genus Paranotodelphys the exopod
of the antenna is represented by a pair of setae and in most
known species these setae are equal or subequal in length.
However, in a few species these two setae differ markedly
in size, the shorter one being at most half the length of
the other, as in the new species. The new species shares
this feature with P. procax and P. nodulosa sp. nov.
but differs from them as follows: P. procax has densely
hirsute caudal rami, only 2 setae (3 setac in the new
species) on the third segment of the maxilliped, and an
unsegmented maxillulary endopod. In the new species the
caudal rami are smooth and the maxillulary endopod is
distinctly 2-segmented. In P. nodulosa sp. nov. the female
has a strongly tapering rostrum, both exopodal setae of
the antenna are pinnate (cf. the smaller one is naked in
the new species), and the coxa of leg 4 lacks an inner seta
(seta present in the new species).

The precise format of the exopodal setac on the
antenna is unknown in P. gracilis and P. longicauda, both
described by Schellenberg (1922), but these species are
distinguishable from the new species by other characters.
Paranotodelphys gracilis has a larger body (2.2-2.5

mm, according to Schellenberg, 1922), a “2-segmented
maxilliped” and longer abdominal somites which are as
wide as long, whereas P. longicauda has an elliptical
brood pouch and caudal rami which are 3 times as long
as the anal somite (cf. about 2.4 times longer in the new
species). These differences are sufficient to justify the
establishment of a new species.

Paranotodelphys patagonica sp. nov.
(Figs. 46-48)

Type material. Holotype (intact ¥, MNHN-IU-2014-
21228), paratypes (2 intact Y ¢, MNHN-IU-2014-21229),
and dissected paratypes (1 @, 1 &, figured) from Ascidia
meridionalis Herdman, 1880 (MNHN-IT-2008-1110 =
MNHN P5/ASC.A/4), Calypso expedition 1961-1962,
NE Mar del Plata, Argentina (37°36°S, 54°46°W), depth
740 m, B. Métivier coll., 29 December 1961.

Etymology. The name of the new species refers to
the type locality.

Description of female. Body (Fig. 46A) moderately
stout and bilaterally compressed. Body length 2.10 mm.
Cephalosome with well developed dorsal shield: first to
third pedigerous somites each with distinct dorsal tergite.
Free urosome (Fig. 46B) cylindrical, 5-segmented: genital
somite short, 73%262 um; 4 abdominal somites 145x%200,
153%192, 145%164, and 113x149 pum, respectively.
Caudal ramus (Fig. 46C) about 5.3 times longer than wide
(239%45 um) and more than twice as long as anal somite;
distal 40% narrower than proximal 60%; ventral surface
densely covered by setules: armed with 6 setae, 4 distal
setae pinnate; outer lateral seta located at 60% of ramus
length; longest terminal seta (seta V) longer than caudal
ramus, but other 5 setae shorter than ramus.

Rostrum (Fig. 46D) spatulate, 107x95 pm, slightly
longer than wide, with broadly convex distal margin.
Antennule (Fig. 46E) slender, 9-segmented; armature
formula 3, 17, 6, 4+aesthetasc, 4, 2+aesthetasc, 2,
2-+aesthetasc, and 7+aesthetasc; second segment partially
subdivided into proximal region bearing 5 setae and distal
region bearing 12 setae; about half of setae on first to fifth
segments pinnate (as figured); distalmost seta on fifth
(XVIII-XX) and sixth (XXI-XXIII) segments annulated
at base. Antenna (Fig. 46F) rather stocky, 4-segmented;
coxa short and unarmed; basis with 2 equally large,
pinnate setae representing exopod (setae as long as distal
endopodal segment); first endopodal segment with 1 seta
on subdistal inner margin, compound distal endopodal
segment, 77%29 pum, ornamented with 3 rows of spinules
on outer surface; armed with 11 setae (grouped as 1, 1, 3,
2, 1, and 3) plus slender terminal claw, about half as long
as segment.

Labrum (Fig. 46G) with deeply concave, setulose
posterior margin. Mandible (Fig. 46H) with 5 teeth and 2
small setae on coxal gnathobase; distalmost tooth acutely

72 « Megataxa 004 (1) © 2020 Magnolia Press

KIM & BOXSHALL



e e I S

ventral; C, left caudal

I, paragnath; J, maxillule. Scale bars: A,

b

, urosome

B

labrum; H, mandible;

Megataxa 004 (1) © 2020 Magnolia Press ¢ 73

0
N

B3
=)

i
Ak
o

e

W
(%{\.({l

0

I, J,0.02 mm.

)

FIGURE 46. Paranotodelphys patagonica sp. nov., female. A, habitus, right; B

antennule; F, antenna; G,

B

E
, 0.05 mm;

>

rostrum;

ramus, ventral; D,

-H

0.2 mm; B, 0.1 mm; C

NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS



XXX

2

T ITIRIR

ARSI

X

X

2D

QPN

leg 2; E, leg 4; F,

.D’

b

leg 1

female. A, maxilla; B, maxilliped; C,

b

FIGURE 47. Paranotodelphys patagonica sp. nov.

0.05 mm.

C-E,

>

leg 5. Scale bars: A, B, F, 0.02 mm;

KIM & BOXSHALL

74 e« Megataxa 004 (1) © 2020 Magnolia Press



LN

Y/
{mn

Mg Mg

4 0
Mg Mg

TR

FIGURE 48. Paranotodelphys patagonica sp. nov., male. A, habitus, right; B, urosome, ventral; C, antennule; D,
maxilliped; E, legs 5 and 6. Scale bars: 0.2 mm; B, 0.1 mm; C, E, 0.05 mm; D, 0.02 mm.

pointed and proximalmost tooth bifurcate; basis with 1
subdistal seta on medial margin; exopod with 5 setae, 2
distal setae longer than other 3; endopod 2-segmented and
armed with 2 and 9 setae on first and second segments,
respectively. Paragnath (Fig. 46I) with blunt lobe at
outer distal corner and ornamented with dense setules
on medial margin. Maxillule with 9 setae on arthrite, 1
on coxal endite, 2 on coxal epipodite; basis with 1 small
proximal and 2 longer distal setac on medial margin;
exopod with 4 setae distally; endopod incompletely 2-
segmented, with 2 setae on first segment and 4 subequally

long setac on second segment. Maxilla (Fig. 47A) 5-
segmented; syncoxa with 10 setae (4, 1, 2, and 3), basis
with 2 setae plus slender claw, 1, 1, and 3 setae on first to
third endopodal segments, respectively. Maxilliped (Fig.
47B) 3-segmented, with 9, 0, and 3 setae on first to third
segments respectively; second segment ornamented with
setules on medial margin, patch of spinules distally, but
lacking outer distal bulbous swelling.

Legs 14 with 3-segmented rami (Fig. 47C-E). Inner
coxal seta pinnate in legs 1-3, naked in leg 4. Outer seta
on basis in all swimming legs small and naked. Inner distal

NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS

Megataxa 004 (1) © 2020 Magnolia Press « 75



spine on leg 1 basis 83 pum long, extending to posterior
margin of second endopodal segment, spinulose on
both margins; 2 inner subdistal setae on third endopodal
segment of leg 1 enlarged. Armature formula for legs 14
as in generic diagnosis.

Leg 5 (Fig. 47F) represented by protopod and small
free exopod; protopod fused to brood pouch, bearing
outer distal process tipped with 1 naked seta; exopodal
segment wider than long, strongly tapering, 21x26 um,
with 1 naked seta apically.

Description of male. Body (Fig. 48A) curved
ventrally. Body length 1.43 mm. Urosome (Fig. 48B) 6-
segmented: comprising free fifth pedigerous somite 177
um wide, short genital somite, 73x173 pm, ornamented
with transverse row of fine spinules on ventral surface
of genital operculum (Fig. 48E), and four abdominal
somites 105x139, 114x127, 109x115, and 75%91 pm,
respectively. First abdominal somite ornamented with 3
transverse rows of fine spinules on ventral surface. Anal
somite distinctly narrower than third abdominal somite.
Caudal ramus about 4.4 times longer than wide (120x27
pum); outer lateral seta located at midlength of ramus.

Rostrum as in female. Antennule (Fig. 48C) 10-
segmented; armature formula 3, 17, 2, 2, 2, 4+aesthetasc,
1, 3, 2+aesthetasc, and 11+aesthetasc; second segment
subdivided by partial suture lines; segmental fusion
pattern I-11, I11-X1, XTI, XIII, XTIV, XV-XVI, XVIL, XVIII-
XX, XXI-XXII, XXIV-XXVIII. Antenna as in female.

Labrum, mandible, paragnath, maxillule, and maxilla
as in female. Maxilliped (Fig. 48D) armed with 7 (3+4)
setae on first segment; second segment ornamented with
patch of spinules distally, as in female.

Legs 1-4 with same armature formula as in female, but
2 inner subdistal setae on third endopodal segment of leg
1 not enlarged. Leg 5 (Fig. 48E) similar to that of female,
but outer distal process of protopod less prominent; free
exopodal segment 20x22 um. Leg 6 (Fig. 48E) represented
by 2 equal, naked setae on genital operculum.

Remarks. Several species of Paranotodelphys
are known to have hirsute caudal rami that are densely
ornamented with fine setules on the ventral or inner
surfaces. These species are P. procax, P. villosus, P
stenosa sp. nov., and P. bidentata sp. nov. and each can
be readily differentiated from the new species. The new
species has 3 setae on the distal segment of the maxilliped
whereas there are only 2 setae in P. procax. Both P. villosus
and P. stenosa sp. nov. have elongated caudal rami (more
than 10 times longer than wide in the former and about
9.2 times longer in the latter), whereas the new species
has caudal rami that are only about 5.3 times longer than
wide, The long, thread-like caudal setac and the broad
rostrum of P. bidentata sp. nov. serve to differentiate it
from the new species which has short caudal setae and
narrow pointed rostrum.

The patch of spinules located distally on the second
segment of the maxilliped, the presence of 9 setac on

the second endopodal segment of the mandible, and the
presence of a distinct (although small) free exopodal
segment of leg 5 are all unique characteristics within the
genus, serving as diagnostic features of the new species.

Paranotodelphys molgulae sp. nov.
(Figs. 49, 50)

Type material. Holotype ¢ (dissected and mounted on a
slide, MNHN-1U-2014-21230) from Molgula pyriformis
Herdman, 1881 (MNHN-IT-2008-5729 = MNHN S3/
MOL.A/149), Cruise 721 of HERO, Tierra del Fuego,
Argentina (54°34’S, 064°10°W), depth 73 m, January
1952.

Etymology. The new species takes its name from the
generic name of the type host.

Description of female. Body (Fig. 49A) stocky,
similar in form to Doropygus species. Body length 3.29
mm. Second and third pedigerous somites each with well
developed dorsal tergite. Brood pouch sub-globular and
incorporating fifth pedigerous somite. Free urosome (Fig.
49B) 5-segmented: genital somite and 4 abdominal somites
200%406.224%352,230%321, 188x267,and 170x261 um,
respectively. Anal somite gradually narrowing posteriorly.
Caudal rami divergent and slender; each ramus (Fig. 49C)
gradually narrowing distally, about 5.4 times longer than
wide (295%55 pum); armed with 6 setae, all setae naked
and much shorter than ramus; outer lateral seta (seta II)
located at 28% of ramus length; subdistal seta (seta VII)
located at 83% of ramus length.

Rostrum (Fig. 49D) evenly tapering, about 1.4 times
longer than wide (164x115 pm), well defined basally,
and with pointed apex. Antennule (Fig. 49E) distinctly
narrowing distally and 10-segmented; proximal 2
segments much broader than distal segments; armature
formula 3, 16, 6, 4+aesthetasc, 1, 3, 2+aesthetasc, 1,
2-+aesthetasc, and 7+aesthetasc; 2 setae on first segment
and 4 setae on second segment pinnate and much larger
than other setae (as figured). Antenna (Fig. 49F) 3-
segmented; coxa short and unarmed; allobasis with 2
equally long, weakly pinnate setae (both setae as long
as free endopodal segment) representing exopod and 1
small seta on inner margin derived from incorporated first
endopodal segment; free endopod 1-segmented, about 4.4
times as long as wide (61x14 pum); armed with terminal
claw plus 11 small setae (arranged as 1, 1, 3, 1, 2, and 3),
all setae attenuated at tip, terminal claw about twice as
long as segment.

Labrum (Fig. 49G) with setulose posterior margin
and broad posteromedian lobe ornamented with setules
and spinules. Mandible (Fig. 49H) with 5 teeth and 2
small setae on coxal gnathobase, proximal tooth minutely
bifurcate; basis with 1 seta on medial margin; exopod
2-segmented with 2 and 3 setae on first and second
segments, respectively, all 5 setae about equal in length;
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FIGURE 49. Paranotodelphys molgulae sp. nov., female. A, habitus, right; B, urosome, ventral; C, left caudal ramus,
ventral; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, paragnath. Scale bars: A, 0.5 mm; B, 0.2 mm;
C,E, H, 0.1 mm; D, G, I, 0.05 mm; F, 0.02 mm.
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FIGURE 50. Paranotodelphys molgulae sp. nov., female. A, maxillule; B, distal seta of coxal epipodite of maxillule;

C, maxilla; D, maxilliped; E, leg 1; F, leg 2; G, leg 4. Scale bars: A, C, D, 0.05 mm; B,

0.02 mm.
78 < Megataxa 004 (1) © 2020 Magnolia Press



endopod with 4 and 10 setae on first and second segments,
respectively. Paragnath (Fig. 491) with dense setules on
medial surface, lacking denticle or lobe. Maxillule (Fig.
50A) with 9 setae on arthrite; coxa indistinctly defined,
with 1 seta on endite and 2 unequal setae on epipodite,
smaller distal seta (Fig. 5S0B) characteristically constricted
in middle; basis with 3 setae (2 small proximal and 1 long
distal) on medial margin; exopod with 4 setae distally;
endopod indistinctly 2-segmented with 2 setaec medially
on first segment and 4 setae on second segment. Maxilla
(Fig. 50C) 5-segmented; syncoxa with 4 (including
minute seta), 1, 2, and 3 setae on first to fourth endites,
respectively; basis with claw bearing spinules along
concave margin, plus 2 setae; endopod with 1, 1, and 3
setae on first to third segments, respectively. Maxilliped
(Fig. 50D) incompletely 3-segmented with 9, 0, and
2 setae on first to third segments, respectively; 2 distal
segments small; second segment ornamented with dense
setules on all surfaces.

Legs 1-4 with 3-segmented rami (Fig. SOE-G). Inner
seta on coxa of all swimming legs pinnate and distinct.
Outer seta on basis of all legs small and naked. Inner
distal spine on basis of leg 1 finely spinulose, 75 um long,
as long as first endopodal segment. Exopod of legs 2—4
bearing setiform elements (not spines) on outer margin.
Inner seta on first exopodal segment of leg 4 small.
Armature formula for legs 14 as follows:

Coxa Basis Exopod Endopod

Leg1 0-1 1-I  I-1;I-1; 1L 1,4 0-1;0-1; 1, 2,3
Legs2&30-1 1-0 1-1:1-1;3,2,4 0-1;0-2; 1,2,3
Leg4 0-1 1-0 1-1;1-1;2,2,4 0-1;0-2;1,2,2

Leg 5 (Fig. 49H) represented by 2 lobes (small outer
and larger inner), each tipped with 1 naked seta.

Male. Unknown.

Remarks. Three species of Paranotodelphys are
known to have an allobasis plus a 1-segmented free
endopod in the antenna as in the new species (P. furcifera,
P. saccata, and P. polycarpae sp. nov.). However, these
three congeners can be readily differentiated from the new
species because all have 3 setae on the third maxillipedal
segment in contrast to only 2 in the new species. All
described species of Paranotodelphys have 2 or 3, and
7 to 9 setae on the first and second endopodal segments
of the mandible, respectively, except P. longicaudata in
which the setation of the mandibular endopod is unknown.
Therefore, the possession of 4 and 10 setae, respectively,
on these segments in the new species is a unique armature
configuration within Paranotodelphys. As an additional
diagnostic feature, the new species has setiform elements
rather than spines, on the outer margin of the exopod of
legs 2-4.

Genus Notodelphyopsis Schellenberg, 1922

Diagnosis. Female body with internal brood pouch
extending from anterior margin of fourth pedigerous
somite backwards and incorporating fused fifth pedigerous
somite. Free urosome 4-segmented in female consisting
of genital double-somite and 3 free abdominal somites.
Urosome 6-segmented in male. Rostrum well-developed,
variable in form. Female antennule typically elongate and
comprising 7 or 8 expressed segments, but with maximum
of 10 segments (Fig. 30); segmental fusion pattern for
7-segmented antennule: I-11, II-XI, XII-XIV, XV-XVI,
XVII-XX, XXI-XXII, XXIV-XXVIIl. Male antennule
typically 9- or 10-segmented; non-geniculate; segmental
fusion pattern of 10-segmented antennule I-II, III-XI,
X1, XIII, XIV, XV-XVI, XVII, XVIII-XX, XXI-XXIII,
XXIV-XXVIII. Antenna typically consisting of coxa,
basis, first endopodal segment with or without inner seta,
and compound distal segment (representing fused second
and third ancestral segments) bearing terminal claw;
some species with allobasis (comprising basis plus first
endopodal segment fused); exopod represented by 2 setae.

Mandible with well developed coxal gnathobase
and biramous palp armed with 1 seta on basis, 5 setae on
exopod, and 2-segmented endopod typically with 2 and 8
(rarely 10) setae on first and second segments, respectively.
Maxillule with 9 setae on arthrite, 1 on coxal endite, 2 on
epipodite, and 3 or 4 on medial margin of basis; exopod
unsegmented with 4 setae distally; endopod 2-segmented
or unsegmented, armed with total of 5 or 6 setae. Maxilla
S-segmented with 9 setae on syncoxa (enditic formula
3, 1, 2, 3); basis with 3 setae (including 1 claw-like
element); 3-segmented endopod with setal formula 1 1,
3. Maxilliped 3-segmented; first segment typically armed
with 9 setae; second segment unarmed and typically with
bulbous swelling distally; third segment with 2 or 3 setae.
Legs 14 biramous with 3-segmented rami; armature
formula typically:

Coxa Basis Exopod Endopod

Leg 1 0-1 11 T-0/1;-1; 1L 1,4 0-1;0-1; 1,2, 3
Legs2 &3 0-0/1 1-0 1-0/1;1-1; 11 I, 5 0-1; 0-2; 1,2, 3
Leg 4 0-0/1 1-0 T1-0/1;1-1; T/IL I, 5 0-1; 0-2; 1,2, 2

Leg 5 consisting of 2 papillae each bearing single setal
element; inner, exopodal papilla rarely expressed as small
free segment.

Typespecies. NotodelphyopsisfalciferaSchellenberg,
1922, by original monotypy.

Remarks. The original diagnosis of Notodelphyopsis
was remarkably brief: “antennule 8-segmented, long and
slender, proximal segments not swollen. Limbs short.
Other characters like Paranotodelphys.” Currently
these two genera are distinguished from each other
by the segmentation of the free urosome which is 5-
segmented in female Paranotodelphys and 4-segmented
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in Notodelphyopsis. The genus Notodelphyopsis currently
comprises the type species, plus N. perplexa 1llg, 1958
and two species originally described as species of
Paranotodelphys and here transferred to Notodelphyopsis
as N. illgi (Marchenkov & Boxshall, 2003) comb. nov.
and N. unguifer (Kim & Moon, 2010) comb. nov. (see
above).

Notodelphyopsis falcifera Schellenberg, 1922
(Figs. 51, 52)

Material examined. 1 ¢ (dissected and figured) from
Ascidia depressiuscula Heller, 1878, Gulf of Manaar
India.

Supplementary description of female. Body (Fig.
51A, B) narrow, dorsoventrally depressed and arched
ventrally. Body length 2.43 mm. Cephalosome with
angular posterolateral corners and concave posterior
margin; wider than first 3 pedigerous somites. First to
third pedigerous somites broader posteriorly. Brood
pouch elongated oval, 930x590 pm, longer than preceding
part of prosome, and widest in middle; fifth pedigerous
somite completely fused with brood pouch. Free urosome
(Fig. 51C) consisting of genital double-somite and 3-
segmented abdomen: genital double-somite 114x175 pm;
free abdominal somites 80%134,91x127, and 80x118 pum,
respectively. Caudal ramus (Fig. 51C) elongate, about 12
times longer than wide (500x41 um), gradually narrowing
distally; armed with 6 small setae, all setae shorter than
width of ramus; proximal outer lateral seta located at 30%
of ramus length.

Rostrum(Fig.51D)clearly defined fromcephalosome,
spatulate, broadened in distal third, 78x86 pm. Antennule
long and slender, 7-segmented, reaching to posterior
margin of third pedigerous somite when extended; seventh
segment subdivided distally by indistinct suture line;
armature formula 3, 17, 6, 4, 4, 2, and 11+aesthetasc; all
setae small and naked. Antenna (Fig. 51F) 3-segmented:
coxa short and unarmed; allobasis slightly inflated in
middle with 2 unequal, pinnate setae representing exopod
on outer margin; longer seta as long as free endopodal
segment, shorter seta about half as long; free endopodal
segment slightly shorter and narrower than basis, 82x19
um, armed with 8 setae plus terminal claw more than half
length of segment.

Labrum hirsute distally, with straight posterior
margin and small posteromedian lobe. Mandible (Fig.
51G) with 5 teeth and 2 small setae on coxal gnathobase,
2 small spinules on distal margin near base of distalmost
tooth; basis with 1 seta on medial margin and scattered
setules on ventral surface; exopod unsegmented with 5
setae, distal 2 setae distinctly larger (about twice length of
other 3); endopod with 2 and 8 setae on first and second
segments, respectively. Paragnath (Fig. 52A) as small
lobe bearing rounded protuberance at outer distal corner

and dense setules on medial surface. Maxillule (Fig. 51H)
with 9 setae on arthrite, 1 on coxal endite, 2 on coxal
epipodite, and 1 small proximal and 2 longer distal setae
on medial margin of basis; exopod with 4 setae distally;
endopod 2-segmented with 2 setae on first segment and
3 setae on second. Maxilla (Fig. 52B) 5-segmented; with
9 enditic setae on syncoxa (arranged as 3, 1, 2, 3), 3 on
basis, and 1, 1, and 3 on first to third endopodal segments.
Maxilliped (Fig. 511) 3-segmented, armed with 9, 0, and 2
setae on first to third segments, respectively; articulation
incomplete between second and third segments.

Legs 1-4 with 3-segmented rami. All legs lacking
inner seta on first exopodal segment. Inner coxal seta
large in leg 1 (Fig. 52C), absent in leg 2 (Fig. 52D),
and small in legs 3 and 4 (Fig. 52E). Outer seta on basis
large and pinnate in leg 1, but small and naked in legs
2-4. Inner distal spine on basis of leg 1 longer than first
endopodal segment, 65 um long. Exopod of leg 1 strongly
curved, first segment broadened distally. Outer spines on
first and second exopodal segments of legs 2—4 strong,
curved outwards, claw-like. Inner setae on exopods and
endopods of legs 2—4 short and naked. Third exopodal
segment of leg 4 characteristically armed with 4 spines
and 5 setae as in legs 2 and 3. Armature formula for legs
1-4 as follows:

Coxa Basis Exopod Endopod
Legl 0-1 I-I 1-0; 1-1; 11, 1,4 0-1;0-1; 1,2, 3
Leg2 0-0 1-0 I-0:1-1;0LL5 0-1;0-2;1,2,3
Leg3 0-1 1-0 [I-0:I-;L,LS 0-1;0-2;1,2,3
Leg4 0-1 1-0 I-0;I-1;1,L,5S 0-1;0-2;1,2,2

Leg 5 (Fig. 52F) represented by 2 small papillae, each
tipped with 1 small seta.

Male. Not found.

Remarks. The presence of nine setal elements
(I1L, 1, 5) on the third exopodal segment of leg 4 is very
unusual for notodelphyids. Even the two new basal
genera Bathynotodelphys gen. nov. and Pronotodelphys
gen. nov. erected in the present account (above) possess
a maximum of eight elements (I, I, 5) on this segment,
and this maximum is shared with Notodelphys and
Paranotodelphys. The absence of an inner coxal seta on
leg 2 only is also extremely unusual in copepods. When
setae are lost along a leg series, the loss tends to follow an
anterior to posterior, or a posterior to anterior sequence.
The absence of this seta in leg 2 while it is present in legs
1, 3 and 4 requires confirmation.

The known hosts of this Indo-Pacific species include
the type host, Ascidia gemmata Sluiter, 1895 in Australia
(Schellenberg, 1922), A. zara Oka, 1935 and Ciona
intestinalis in Japan (Ooishi, 1962), and Phallusia nigra
Savigny, 1816 in Korea (Kim, 2012). Here we add Ascidia
depressiuscula from India as a new host record.
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FIGURE 52. Notodelphyopsis falcifera Schellenberg, 1922, female. A, paragnath; B, maxilla; C, leg 1; D, leg 2; E, leg
4; F, leg 5. Scale bars: A, B, 0.02 mm; C-E, 0.05 mm; F, 0.01 mm.

Notodelphyopsis longicaudata sp. nov.
(Figs. 53, 54)

Type material. Holotype (intact @, MNHN-IU-2014-
21231) and dissected paratype (9, figured) from Ascidia
archaia Sluiter, 1890, fle Nou, New Caledonia, 1985.

Additional material. 1 @ (MNHN-IU-2018-1778)
from A. archaia, 1le Nou New Caledonia, Stn NC13.

Etymology. The name refers to the extremely long
caudal rami of the new species.

Description of female. Body (Fig. 53A) depressed,

similar to that of Notodelphyopsis falcifera in external
appearance, but caudal rami and antennules much longer.
Body length 2.77 mm, including elongate caudal rami.
Posterolateral corners of cephalosome and of second and
third pedigerous somites extended posteriorly, thus creating
concave posterior margins. First pedigerous somite much
narrower than other prosomites, lacking epimera. Brood
pouch oval, 985x646 pum, longer than anterior part of
prosome; incorporating fused fifth pedigerous somite. Free
urosome (Fig. 53B) small, consisting of genital double-
somite and 3-segmented abdomen; genital double-somite
gradually narrowing posteriorly, 102x144 pum; first and
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FIGURE 53. Notodelphyopsis longicaudata sp. nov., female. A, habitus, dorsal; B, urosome, ventral; C, distal part of
caudal ramus; D, rostrum; E, antennule; F, antenna; G, mandible; H, coxal gnathobase of mandible; I, maxillule. Scale
bars: A, 0.5 mm; B-D, G, 0.05 mm; E, 0.1 mm; F, H, I, 0.02 mm.

NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS Megataxa 004 (1) © 2020 Magnolia Press « 83



"‘V

2
é;’“

/ AR ‘
WA
’.“s‘&’ |
’/o’ots Q«
R N
==/ 1R
IR S 8
{s \" o
A

FIGURE 54. Notodelphyopsis longicaudata sp. nov., female. A, labrum; B, maxilla; C, maxilliped; D, leg 1; E, leg 2;
F, leg 3; G, leg 4; H, leg 5. Scale bars: A—C, H, 0.02 mm; D-G, 0.05 mm.
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second free abdominal somites equal in length, each wider
than long. Anal somite shorter than preceding abdominal
somites. Caudal ramus (Fig. 53A, C) extremely long,
flexible, about 23 times longer than wide (1000x44 um);
armed with 6 small setae, 5 distally (Fig. 53C) and lateral
seta positioned at 30% of ramus length; lateral margins
parallel.

Rostrum (Fig. 53D) subrectangular, wider than
long, 83x100 um, slightly broadening distally, with weak
constriction posteriorly. Antennule 7-segmented (Fig.
53E), extremely elongate and narrow, 1120 pum long,
extending to middle of brood pouch; armature formula
3, 16, 6, 5, 4, 2+aesthetasc, and 11+2 aesthetascs; setae
small, usually weakly pinnate; segments with minute
setules on anterior margin. Antenna (Fig. 53F) consisting
of coxa, allobasis and free 1-segmented endopod; short
coxa unarmed; allobasis with 2 equally large, pinnate
setae on outer margin representing exopod; free endopodal
segment about 5 times as long as wide, armed with 10
setae plus terminal claw half as long as segment.

Labrum (Fig. 54A) broad with slightly concave
posterior margin, ornamented with dense setules along
lateral borders and minute spinules proximally on ventral
surface. Mandible (Fig. 53G) consisting of coxa and
biramous palp: coxal gnathobase (Fig. 53H) with 4 major
teeth, 2 spiniform teeth on cutting margin, 2 small setae
on distal proximal margin, 2 spinule-like processes on
distal margin near distalmost tooth: palp consisting of
basis, exopod and endopod; basis with 1 seta on medial
margin; exopod indistinctly 3-segmented and armed with
1, 1, and 3 setae on first to third segments, respectively,
proximal 3 setae naked 2 distal setae pinnate, expanded
along proximal third, and more than twice as long as
proximal 3 smaller setae: endopod 2-segmented, bearing
2 and 8 setae on first and second segments, respectively.
Maxillule (Fig. 53I) with 9 setae on arthrite, 1 on coxal
endite, 2 on epipodite, and 4 on medial margin of basis,
second proximal seta much smaller than other 3; exopod
with 4 setae distally; endopod 2-segmented with 1 seta on
medial margin of first segment and 4 setae (2 large distal
setae and 2 much smaller outer setae) on second segment.
Maxilla (Fig. 54B) 5-segmented with 9 setae on syncoxa
(3, 1, 2, and 3 on first to fourth endites, respectively), 3
on basis (1 large and 2 smaller), and 1, 1, and 3 on first to
third endopodal segments, respectively. Maxilliped (Fig.
54C) 3-segmented and armed with 9, 0, and 2 setae on first
to third segments, respectively; articulation incomplete
between second and third segments.

Legs 1-4 (Fig. 54D-G) with 3-segmented rami: all
legs lacking inner seta on first exopodal segment. Inner
seta on coxa large in leg 1, absent in legs 2—4. Outer seta
on basis large and pinnate in leg 1, but small and naked in
legs 2—4. Inner distal spine on basis of leg 1 curved, claw-
like, about half as long as first endopodal segment. First
exopodal segment of leg 1 expanded. Two inner subdistal
setae on third endopodal segment of leg 1 enlarged and

broadened proximally. Inner seta on first endopodal
segment of legs 2 and 3 strong, spiniform. Outer spine
on first and second exopodal segments of leg 2—4 strong,
curved, and claw-like. Outer margin of first and second
exopodal segments of legs 2—4 ornamented with setules:
2 (1 inleg4) on first and 1 on second segments. Spines on
third exopodal segment of legs 2—4 setiform, blunt at tip.
Third exopodal segment of leg 4 armed with 4 spines and
5 setae as in N. falcifera. Armature formula for legs 1-4
as follows:

Coxa Basis Exopod Endopod

Leg 1 0-1 1-I 1-0;I-1; 101, 1,4 0-1;0-1;1,2,3
Legs2&30-0 1-0 I-0:I-;1LLS 0-1;0-2;1,2,3
Leg4 0-0 1-0 I-0;I-1;IIL L5 0-1;0-2;1,2,2

Leg 5 (Fig. 54H) represented by 2 papillae fused to
each other at base, each tipped with 1 naked seta.

Male. Unknown.

Remarks. Notodelphyopsis longicaudata sp. nov.
is very similar to the type species, N. falcifera. They
share many of the detailed morphological features of the
mouthparts and legs 14, including the III, I, 5 setation
formula for the third exopodal segment of leg 4. The
significant differences between these two species are: (1)
the antennule of N. longicaudata sp. nov. is longer than
in N. falcifera, extending to the middle of the brood pouch
(vs. extending only to the posterior margin of the third
pedigerous somite in N. falcifera); (2) the caudal ramus
of N. longicaudata sp. nov. is relatively longer than that
of N. falcifera, 1000x44 pm, more than 20 times longer
than wide (vs. 50041 um, about 12 times longer than
wide in N. falcifera); (3) the exopodal setae of the antenna
are subequal in N. longicaudata sp. nov. but markedly
unequal in N. falcifera; and (4) the inner distal spine on
the basis of leg 1 of N. longicaudata sp. nov. is short
(about half as long as the first endopodal segment), but
longer than the first endopodal segment in N. falcifera.
The differences are sufficient to justify the establishment
of this remarkable new species.

Notodelphyopsis gemina sp. nov.
(Figs. 55-57)

Type material. Holotype (intact ¥, MNHN-TU-2009-
5191), paratypes (19 intact Y 9, MNHN-IU-2014-21232),
and dissected paratypes (1 @, 1 &, figured), from Corella
antarctica Sluiter, 1905, Antarctic Ocean (61°26°S,
41°55.4°W), depth 604 m, Eltanin cruise 12, 12 April
1964.

Etymology. The specific name is derived from the
Latin gemin (=twin), alluding to the close similarity of the
new species to Notodelphyopsis illgi.

Description of female. Body (Fig. 55A) slender,
1.87 mm long. Cephalosome well-defined, but
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articulations between pedigerous somites indistinct: first
to third pedigerous somites lacking epimera. Brood pouch
variable in form; fifth pedigerous somite completely
fused to brood pouch. Free urosome (Fig. 55B) slender,
4-segmented. Genital double-somite (Fig. 55C) 210x149
um, subdivided dorsally and ventrally by faint, indistinct
suture line at anterior third and ornamented with several
transverse rows of minute spinules on ventral surface.
Three free abdominal somites 152x131, 135x108, and
115x108 pm, respectively. Caudal ramus (Fig. 55D)
elongate, about 9.3 times as long as wide (325%35 um)
and 2.8 times longer than anal somite, subdivided by
constriction at 60% of length; ornamented with dense
covering of setules on ventral surface; armed with 6 setae,
4 distal setae pinnate, other 2 naked, outer lateral seta
located at 65% of ramus length.

Rostrum (Fig. 55E) 87x70 pm, spatulate, with
nearly parallel lateral margins. Antennule (Fig. 55F)
slender, elongate, 575 um long and extending to posterior
margin of second pedigerous somite; 9-segmented (Fig.
30), armature formula 3, 17, 6, 4+aesthetasc, 4, 2, 2,
2+aesthetasc, and 7+aesthetasc; several setae on proximal
segments weakly pinnate, others naked (as figured).
Antenna (Fig. 56A) 4-segmented, consisting of coxa,
basis and 2-segmented endopod; coxa short and unarmed,;
basis with 2 equal, large pinnate setae representing
exopod; first endopodal segment with 1 seta on inner
margin; compound distal endopodal segment about 4.5
times longer than wide, armed with terminal claw and 11
setaec and ornamented with 3 rows of spinules on distal
half of outer side; 2 subdistal setae pinnate, others naked,;
3 teminal setae blunt at tip; terminal claw small, about
one-third as long as segment.

Labrum (Fig. 55G) with deeply concave, setulose
posterior margin. Mandible (Fig. 55H) consisting coxa
and biramous palp: coxa with 4 teeth and 1 small seta
on gnathobase; distalmost tooth acutely pointed: palp
consisting of basis, exopod and 2-segmented endopod,;
basis with 1 seta and setules on medial margin; exopod
3-segmented, armed with 1, 2, and 2 setae on first to third
segments, respectively, 2 distal setac much longer than
other 3; endopod incompletely articulated from basis, with
2 and 10 setae on first and second segments, respectively,
one seta on second segment small and positioned on dorsal
surface. Paragnath (Fig. 55I) as lobe bearing semicircular
lobule at outer distal corner and setules on medial margin.
Maxillule (Fig. 55J) with 9 setae (including 2 small) on
arthrite, 1 on coxal endite, 2 on epipodite, and 3 on medial
margin of basis (proximal seta much smaller than distal
2); exopod with 4 setae distally; endopod incompletely
2-segmented with 2 setac medially on first segment and
4 long, proximally-pinnate setaec on second segment.
Maxilla (Fig. 56B) 5-segmented; syncoxa with 3+1 small,
1, 2, and 3 sctae on first to fourth endites; basis with claw
bearing spinules along concave margin, plus 2 setae;
endopod with 1, 1, and 3 setae on first to third segments,

respectively. Maxilliped (Fig. 56C) 3-segmented and
armed with 9 (2 spiniform), 0, and 3 setae on first to
third segments, respectively; second segment ornamented
with setules along medial margin and patch of spinules
distally.

Legs 1-4 with 3-segmented rami. Outer seta on
basis of all swimming legs naked (Fig. 56D-F). Inner
distal spine on basis of leg 1 longer than first endopodal
segment, 71 pm long. Armature formula for legs 14 as
follows:

Coxa Basis Exopod Endopod

Leg 1 0-1 1-I I-1;I-1; 101, 1,4 0-1;0-1;1,2,3
Legs2&30-1 1-0 I-1:I-1; 1L I,5 0-1;0-2; 1,2,3
Leg4 0-1 1-0 I-L;I-;ILLS 0-1;0-2;1,2,2

Leg 5 (Fig. 56G) reduced, represented by outer
digitiform protopodal process tipped with naked seta and
small free exopodal segment also tipped with naked seta.

Description of male. Body (Fig. 57A) tapering
posteriorly and arched ventrally. Body length 785 pm.
Cephalosome with well developed dorsal shield: second
to fourth pedigerous somites each with well-developed
dorsal tergite. Urosome (Fig. 57B) 6-segmented, with free
fifth pedigerous somite, genital somite 62x86 um, with
row of fine spinules on ventral surface of each genital
operculum, and 4 free abdominal somites 77%x73, 77x73,
69%x60, and 51x54 pm, respectively. First abdominal
somite ornamented with 3 transverse rows of spinules
on ventral surface (Fig. 57B). Caudal ramus about 4.8
times longer than wide (72%15 um); armed with 6 setae,
proximal outer lateral seta positioned at middle of ramus.

Rostrum as in female. Antennule (Fig. 57C) 10-
segmented, non geniculate; segmental fusion pattern
I-11, II-XT, XII, XIII, XIV, XV-XVI, XVII, XVII-XX,
XXI-XXIII, XXIV-XXVIII: armature formula 3, 17, 2,
2, 2, 4+aesthetasc, 1, 3, 2+aesthetasc, and 11+aesthetasc;
second segment incompletely subdivided proximally with
traces of 2 suture lines on posterior surface. Antenna as in
female.

Labrum, paragnath, maxillule, and maxilla as in
female. Mandible with 9 setae (rather than 10 as in
female) on second endopodal segment. Maxilliped (Fig.
57D) armed with 7 setae (grouped as 3 and 4) on first
segment; second segment with patch of spinules distally
as in female. Legs 1-5 as in female.

Remarks. Marchenkov & Boxshall (2003)
distinguished Notodelphyopsis illgi (Marchenkov &
Boxshall, 2003) from related species by its slender body
shape, elongate antennule, and the extremely elongate
caudal rami of the female. Notodelphyopsis gemina sp.
nov. shares these and other features with V. illgi. The latter
species was recorded from the ascidian Corynascidia
herdmani Ritter, 1913 living at a depth of 508 m in the
North Pacific, whereas N. gemina sp. nov. was found
in the Antarctic. Although the two species were found
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FIGURE 55. Notodelphyopsis gemina sp. nov., female. A, habitus, right; B, urosome, ventral; C, genital double—
somite, ventral; D, right caudal ramus, ventral; E, rostrum; F, antennule; G, labrum; H, mandible; I, paragnath; J,
maxillule. Scale bars: A, 0.2 mm; B, D, 0.1 mm; C, E-H, 0.05 mm; I, J, 0.02 mm.
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FIGURE 56. Notodelphyopsis gemina sp. nov., female. A, antenna; B, maxilla; C,

4; G, leg 5. Scale bars: A, D-F, 0.05 mm; B, C, G, 0.02 mm.
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FIGURE 57. Notodelphyopsis gemina sp. nov., male.
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A, habitus, right; B, urosome, ventral; C, antennule; D,

maxilliped. Scale bars: A, B, 0.1 mm; C, 0.05 mm; D, 0.02 mm.

on different hosts and in very different zoogeographic
regions, they display very few morphological differences.
We note the following differences: (1) the body length of
N. illgi is 2.37 mm in the female and 1.25 mm in the male,
compared to 1.87 mm in the female and 0.79 mm in the
male of N. gemina sp. nov.; (2) the caudal ramus of the
female of V. illgi is 4.4 times longer than the anal somite,
whereas it is only about 2.8 times longer in N. gemina sp.
nov.; and (3) the antennule of the female is 10-segmented
in N. illgi, but 9-segmented in N. gemina sp. nov. These

differences are sufficient to justify the establishment of a
new species.

Notodelphyopsis deplanata sp. nov.
(Figs. 58, 59)

Type material. Holotype ¢ (dissected and mounted on
a slide, MNHN-IU-2014-21233), from Ascidia ornata
Monniot F. & Monniot C., 2001 (MNHN-IT-2008-1160 =
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FIGURE 58. Notodelphyopsis deplanata sp. nov., female. A, habitus, dorsal; B, urosome, ventral; C, rostrum; D,
antennule; E, antenna; F, mandible; G, maxillule. Scale bars: A, 0.2 mm; B-D, F, 0.05 mm; E, G, 0.02 mm.
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FIGURE 59. Notodelphyopsis deplanata sp. nov., female. A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E, leg 4. Scale
bars: A, B, 0.02 mm; C-E, 0.05 mm.

MNHN P5/ASC.A/299), CRRF CRCHO 148, Caminguin deplanat (= flattened), alluding to its flattened body

L., Bohol Sea, the Philippines (9°15.38’N, 124°39.12°E), form.

west side of White Island, offshore sand cay, depth 18 m, Description of female. Body (Fig. 58A) broad,

19 April 1997. dorsoventrally depressed. Body length 1.21 mm; greatest
Etymology. The species name is from the Latin width 0.59 mm across third pedigerous somite. Prosome
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with parallel lateral margins; prosomites well-sclerotized,
ornamented with minute setules on dorsal and lateral
surfaces. Cephalosome extended posterolaterally, with
strongly concave posterodorsal margin and pointed
posterolateral corners. First pedigerous somite overlapped
by cephalosome, not visible in dorsal view. Second and
third pedigerous somites as wide as cephalosome, with
well-developed epimera. Brood pouch incorporating
fifth pedigerous somite, 580x580 pm, sub-circular,
as long as wide and equal in width to second and third
pedigerous somites. Free urosome (Fig. 58B) very small,
4-segmented, comprising genital double-somite and 3
free abdominal somites, narrowing distally; each somite
much wider than long; anal somite much narrower than
second free abdominal somite. Caudal ramus (Fig. 58B)
short, as long as wide (31%31 pum); armed with 6 setae, 4
distal and 2 subdistal.

Rostrum (Fig. 58C) small, highly sclerotized,
triangular, with angular apex. Antennule (Fig. 58D)
slender and shorter than cephalosome; 9-segmented
with armature formula 3, 16, 6, 4, 4, 2+aesthetasc, 2,
2+aesthetasc, and 7+aesthetasc; setae generally long;
2 setae on third segment and 1 seta on fourth segment
pinnate, all other setae naked; aesthetascs thin, each
confluent at base with adjacent seta. Antenna (Fig. 58E)
consisting of coxa, basis and 2-segmented endopod; coxa
short and unarmed; basis with 2 large pinnate setae of
equal length at outer distal corner representing exopod;
first endopodal segment with 1 thin seta on inner margin;
compound distal endopodal segment slender, about 6
times longer than wide, ornamented with row of spinules
on outer margin; armed with terminal claw plus 11 setae
(arranged as 1, 1, 3, 1, 2, and 3), one of subdistal setae
pinnate and 3 distal setae blunt at tip; terminal claw about
one-third as long as segment.

Labrum lost. Mandible (Fig. 58F) with 4 pointed teeth
and 1 small seta on coxal gnathobase; basis with 1 relatively
large seta and few setules on medial margin; exopod
2-segmented and armed with 1 and 4 setae on first and
second segments, repectively; distal outer seta broadened
proximally and longer than other 4 setae; endopod with
2 (short pinnate and long naked) and 7 pinnate setae on
first and second segments, respectively. Maxillule (Fig.
58G) with 9 setae (2 small and 7 larger) on arthrite, 1
on coxal endite, 2 on epipodite, and 3 (2 small proximal
and 1 larger distal) on medial margin of basis; exopod
with 4 setae distally; endopod indistinctly 2-segmented
with 2 small medial margin setae on first segment and 3
long setae on small second segment. Maxilla (Fig. 59A)
5-segmented; armed with 9 setae (arranged as 3, 1, 2,
and 3) on syncoxa, 3 on basis, and 0, 1, and 3 on first to
third endopodal segments, respectively. Maxilliped (Fig.
59B) 3-segmented with 9, 0, and 2 setae on first to third
segments, respectively; second segment with long setules
on medial margin and irregular, membranous fringe on
outer margin.

Legs 1-4 with 3-segmented rami (Fig. 59C—E). Inner
seta on coxa pinnate but small in legs 3 and 4. Outer seta
on basis of leg 1 small and naked, but pinnate in legs 2—4.
Inner distal spine on basis of leg 1 smooth, shorter than
first endopodal segment. Outer margin of first exopodal
segment spinulose in leg 1, but setulose in legs 2—4. Third
exopodal segment of leg 1 directed outwards. Proximal
spine on third exopodal segment of leg 1 smaller than
other spines on same segment. Third exopodal segment
of leg 4 with 3 spines and 4 setae (not 5 setae). Second
endopodal segment of leg 4 with only 1 seta (not 2 setae).
Armature formula for legs 14 as follows:

Coxa Basis Exopod Endopod

Leg1 0-1 1-I I-1;I-1;10,1,4 0-1;0-1;1,2,3
Legs2&30-1 1-0 I-I:I-;OLLS 0-1;0-2;1,2,3
Leg4 0-1 1-0 I-1;I-;ILI,4 0-1;0-1;1,2,2

Leg 5 (Fig. 58B) represented by 2 digitiform processes,
each tipped with 1 naked seta; seta on inner (exopodal)
process much longer than outer basal seta.

Male. Unknown.

Remarks. Notodelphyopsis deplanata sp. nov. has
a broad, dorsoventrally depressed body, and short caudal
rami. In addition, it carries 7 setae on the second endopodal
segment of the mandible and has reduced setation on the
third exopodal and second endopodal segments of leg
4. Within the genus Notodelphyopsis, these features are
unique to the new species and serve to differentiate it
from all congeneric species.

Genus Pygodelphys lllg, 1958

Diagnosis. Female body with internal brood pouch
extending from anterior margin of fourth pedigerous
somite backwards and incorporating fused fifth pedigerous
somite. Free urosome 5-segmented in female consisting
of genital somite and 4 free abdominal somites, and 6-
segmented in male. Rostrum well-developed, variable in
form. Female antennule typically 9- or 10-segmented:
segmental fusion pattern for 9-segmented antennule I-1I,
HI-XT, XII-XIV, XV-XVI, XVII, XVII-XX, XXI-XXIII,
XXIV, XXV-XXVIII (Fig. 30). Male antennule typically
9- or 10-segmented; non-geniculate; segmental fusion
pattern usually as in female. Antenna typically consisting
of coxa, basis, first endopodal segment with or without
inner seta, and compound distal segment (representing
fused second and third ancestral segments) bearing
terminal claw; some species with allobasis (comprising
basis plus first endopodal segment fused): exopod
represented by 2 setae.

Mandible with well developed coxal gnathobase
and biramous palp armed with 1 seta on basis, 5 setae
on exopod, and typically with 4 and 10 setae on first and
second segments, respectively, or reduced to 2 and 8/9.
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Maxillule with 9 setae on arthrite, 1 on coxal endite, 2
on epipodite, and 3 on medial margin of basis; exopod
unsegmented with 4 setae distally; endopod 2-segmented
or unsegmented, armed with total of 5 or 6 setae. Maxilla
5-segmented with 10 setae on syncoxa (enditic formula
3/4, 1, 2, 3); basis with claw plus 2 setae; 3-segmented
endopod with setal formula 1 1, 3/4. Maxilliped 2-
segmented; first segment typically armed with 9 setae;
second segment with 2 setae. Legs 1-4 biramous with 3-
segmented rami; armature formula typically:

Coxa Basis Exopod Endopod

Leg1 0-1 1-I I-1;I-I;1IL L4 0-1;0-1;1,2,3
Legs2&30-1 1-0 1-1;1-1;3,1,5 0-1;0-2;1,2,3
Leg4 0-1 1-0 1-1;1-1;2,1,5 0-1;0-2;1,2,2

Leg 5 typically consisting of 2 papillae, each bearing
single setal element; exopod expressed as free segment in
some species; rarely leg absent.

Type species: Pygodelphys aquilonaris 1llg, 1958 by
original designation.

Remarks. The key features of the genus, as
diagnosed by Illg (1958), are the combination of a 9- to
10-segmented antennule of the female, the 2-segmented
maxilliped bearing 9 and 2 setac on proximal and distal
segments, respectively, the presence of setiform elements
(rather than spines) on outer margins of the posterior
swimming legs, and the reduction of the fifth leg to two
setiform papillae. Illg (1958) designated his new species
P aquilonaris as the type species of Pygodelphys and
transferred three other species from Doropygus, as P.
antarctica (Schellenberg, 1922), P. novaeseelandiae
(Schellenberg, 1922) and P. lamellipes (Schellenberg,
1922). A fifth species, P. patriciae Stock, 1967, was
added later by Stock (1967).

Pygodelphys antarctica (Schellenberg, 1922)
(Figs. 60, 61)

Material examined. 53 99, 40 &Jd (MNHN-1U-2018-
1779) and dissected 1 @, 1 & from Paramolgula gregaria
(Lesson, 1830), Magellan Strait; 4 9 @ (MNHN-IU-20138-
1780) and 1 dissected ¢ from P. gregaria, Tierra del
Fuego, Argentina.

Supplementary description of female. Body (Fig.
60A) Doropygus-like in form, relatively slim. Body
length 5.15 mm. First to third pedigerous somites each
with well developed dorsal tergite. Brood pouch of fully
grown adults shorter than anterior part of prosome;
fifth pedigerous somite incorporated into brood pouch.
Free urosome (Fig. 60B) slender, clearly 5-segmented;
comprising short genital somite, 160%516 pm and 4 free
abdominal somites gradually shorter and narrower towards
posterior, 501x480, 436x400, 349x356, and 255%313
um, respectively. First and second abdominal somites

ornamented with scattered rows of minute spinules on
ventral surface (Fig. 60B). Caudal ramus (Fig. 60C)
slender, about 6.2 times as long as wide (590x95 pm)
but variable in length (in other dissected specimen 4.6
times as long as wide, 391x85 pum); armed with 6 setae,
distal setae stiff, not flexible, longest seta 263 um long,
0.45 times as long as ramus; outer lateral seta invariably
located at 35% of ramus length.

Rostrum (Fig. 60D) tapering, shield-shaped, longer
than wide, with angular apex. Antennule 10-segmented
(Fig. 30); first and second segments broadened; armature
formula 3, 17, 6, 3+aesthetasc, 1, 3, 2+aesthetasc, 2,
2+aesthetasc, and 7+aesthetasc; one of distal setae on
second segment pinnate, all other setae naked. Antenna
(Fig. 60F) 3-segmented, consisting of coxa, allobasis,
and 1-segmented free endopod; basis with 2 large setae
of subequal length (1 pinnate and 1 naked, wrinkled)
subdistally on outer margin representing exopod, and
1 seta (derived from first endopodal segment) on inner
margin; free compound endopodal segment about 3.6
times as long as wide, slightly shorter than basis, and
armed with 11 setae plus terminal claw, half as long as
segment.

Labrum (Fig. 60G) strongly tapering, concave along
posterior margin, ornamented with setules posterolaterally
and with spinules and setules on weak median lobe.
Mandible (Fig. 60H) with 6 teeth (2 proximal teeth
spinule-like) and 2 small setae on coxal gnathobase; basis
with 1 seta on medial margin; exopod 2-segmented, with
1 and 4 setae on first and second segments, respectively;
endopod with 4 and 10 setae on first and second segments,
respectively. Paragnath (Fig. 601) as simple lobe bearing
setules on medial margin. Maxillule (Fig. 60J) with
9 setae on arthrite, 1 on coxal endite, 2 on epipodite, 3
unequal setae on medial margin of basis, and 4 on exopod;
endopod 2-segmented with 2 setae on first segment and
4 on second. Maxilla (Fig. 61A) 5-segmented; armed
with 10 setae on syncoxa (4, 1, 2, and 3), claw plus
2 setae on basis, and 1, 1, and 3 setae on first to third
endopodal segments, respectively. Maxilliped (Fig. 61B)
2-segmented; first segment with 9 setae; second segment
with 2 setae distally and ornamented with curved row of
long setules.

Legs 1-4 with 3-segmented rami (Fig. 61C-E)
but articulation between second and third endopodal
segments indistinct in legs 2—4. Inner distal spine on basis
of leg 1 shorter than first endopodal segment. Legs 2—4
armed with setiform outer margin elements on exopods.
Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod

Leg 0-1 1-I I-1; I-1; 10, 1,4 0-1;0-1;1,2,3
Legs2&30-1 1-0 1-1:1-1;3,1,5 0-1;0-2;1,2,3
Leg4 0-1 1-0 1-1;1-1;2,1,4 0-1;0-2;1,2,2
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FIGURE 60. Pygodelphys antarctica (Schellenberg, 1922), female. A, habitus, right; B, urosome, ventral; C, right
caudal ramus, ventral; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, paragnath; J, maxillule. Scale

bars: A, 1 mm; B, 0.2 mm; C-F, H, 0.1 mm; G, I, J, 0.05 mm.
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FIGURE 61. Pygodelphys antarctica (Schellenberg, 1922). Female: A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E,
leg 4; F, leg 5. Male: G, habitus, right; H, anterior part of urosome showing legs 5 and 6, ventral. Scale bars: A—E, H,
0.1 mm; F, 0.05 mm; G, 0.2 mm.
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Leg 5 (Fig. 61F) consisting of 2 small lobes, each
tipped with 1 naked seta.

Description of male. Body (Fig. 61G) 2.27 mm
long. Urosome 6-segmented, comprising fifth pedigerous
somite, genital somite 159%255 pum, and 4 free abdominal
somites 205%210, 218%193, 190x173, and 105%150 pum,
respectively. Caudal ramus about 6.1 times as long as
wide (273x45 pum); outer lateral seta positioned at 30% of
ramus length; all caudal setae thin and flexible.

Rostrum as in female. Antennule with one seta
(indicated by dark seta in Fig. 60E) on anterior margin
of second segment enlarged and spiniform, otherwise
antennule as in female. Antenna, mouthparts, and legs
1-4 as in female.

Leg 5 (Fig. 61H) represented by ventrolateral
lobe tipped with 1 seta, and small trapezoidal exopodal
segment tipped with 1 seta. Leg 6 (Fig. 61H) represented
by 2 setae on genital operculum.

Remarks. The original description of this species
was inadequate. Our material exhibits a very similar
morphology to the type material, with the slender,
tapering caudal rami bearing stiff distal setae (“saber-
shaped” according to Schellenberg (1922)), and it occurs
in association with the type host species in the same
geographic region as the type. On this basis we attribute
our material to Pygodelphys antarctica with confidence
and provide a full modern description of this species.

Schellenberg  (1922) recorded the ascidian
Paramolgula gregaria collected at the Falkland Islands
and at Ushuaia, Tierra del Fuego (Chile), as host to two
different species of copepod associates, P. antarctica
(as Doropygus antarctica) and Campopera michaelseni
Schellenberg, 1922.

Pygodelphys novaeseelandiae (Schellenberg, 1922)
(Figs. 62, 63)

Material examined. 1 ¢ (dissected and figured) from
Polycarpa sp., Antipodes Island, New Zealand, Eltanin
27, Stn 1850 (49°40°S 178°53’E), depth 476-540 m,
1967.

Supplementary description of female. Body (Fig.
62A) strongly flexed ventrally with brood pouch greatly
expanded lengthwise, extending beyond tips of caudal
rami. Body length 3.45 mm measured from anterior
margin of cephalosome to distal end of caudal rami.
Prosome longer than body length, 3.94 mm long measured
from anterior margin of cephalosome to posterior end
of brood pouch. Free urosome (Fig. 62B) 5-segmented
and gradually narrowing posteriorly; Comprising short
genital somite and 4 free abdominal somites. Genital and
first abdominal somites each ornamented with rows of
minute spinules on ventral surface. Caudal ramus (Fig.
62C) slightly curved, about 6.2 times longer than wide
(409%66 pm) and twice as long as anal somite, slightly

narrowing distally; armed with 6 naked setae, outer lateral
setace located at 39% of ramus length.

Rostrum (Fig. 62D) broad in proximal third, strongly
tapering towards apex in distal two-thirds. Antennule
(Fig. 62E) 9-segmented; armature formula 3, 16, 6, 4, 4,
2+aesthetasc, 1, 2+aesthetasc, and 7-+aesthetasc; setae
crowded, most large and naked; 2 pinnate setae on first and
1 on second segments. Antenna (Fig. 62F) 3-segmented;
coxa short and unarmed; allobasis with 2 equally long,
slender setae (1 unilaterally weakly pinnate and 1 naked)
on outer margin representing exopod, and 1 seta derived
from first endopodal segment; compound distal endopodal
segment about twice as long wide (106x50 pm), shorter
than allobasis, armed with 11 setae (all attenuated at tip)
plus strong terminal claw.

Labrum (Fig. 62G) with setulose, roundly produced
posterolateral corners and several spinules on mid-
posterior border. Mandible (Fig. 62H) with 6 teeth and
2 small setae on coxal gnathobase and 1 small spinule
between proximal second and third teeth; basis with 1
seta and setules on medial margin; exopod unsegmented
with 5 equally long setae; first endopodal segment with
4 setae on medial margin and row of minute spinules on
posterior border; second segment with 10 setae. Maxillule
(Fig. 621) armed as in P. antarctica. Maxilla (Fig. 63A)
S-segmented; syncoxa with 9 enditic setae, arranged
as 3, 1, 2, and 3; basis with strong claw plus 2 setae;
endopod small, armed with 1, 1, and 3 setae on first to
third segments, respectively; one seta on third segment
naked, other setaec on endopod pinnate with long setules.
Maxilliped (Fig. 63B) 2-segmented with 9 setae on first
segment and 2 on second; second segment subdivided by
trace of articulation distally.

Legs 1-4 with 3-segmented rami (Figs. 63C-E).
Inner distal spine on basis of leg 1 slightly longer than
first endopodal segment. Exopods of legs 2—4 bearing
only setae; outer setae on exopods elongate and usually
naked. Armature formula for legs 1-4 as in P. antarctica.

Leg 5 (Fig. 63F) represented by 2 lobes each tipped
with 1 naked seta; inner (exopodal) lobe bearing additional
dentiform process on subdistal inner margin.

Male. Not found.

Remarks. Jones (1974) re-examined the type
specimens of this species and provided a redescription
based on newly collected material. Five species of solitary
ascidians are known as hosts of P. novaeseelandiae in
New Zealand waters and Jones (1974) collected more
than 300 specimens, all females, and recorded their mean
body length as 1.5 mm + 0.4, contrasting markedly with
the 3.45 mm length of our specimen. In contrast to our
specimen, Jones (1974) illustrated an ovigerous female
with a brood pouch that was not markedly expanded and
was shorter than the urosome. However, in the original
description, Schellenberg (1922) reported that the brood
pouch was longer than the anterior part of the prosome.
Thus, it seems likely that the specimens collected by Jones
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FIGURE 62. Pygodelphys novaeseelandiae (Schellenberg, 1922)
caudal ramus, medial; D, rostrum; E, antennule

mm; B, C, 0.1 mm; DI, 0.05 mm.
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FIGURE 63. Pygodelphys novaeseelandiae (Schellenberg, 1922), female. A, maxilla; B, maxilliped; C, leg 1; D, leg

2; E, leg 4; F, leg 5. Scale bars: A—E, 0.1 mm; F, 0.05 mm.

in New Zealand waters might not have been fully grown
adults. The small dentiform process on the inner margin
on the exopodal lobe of leg 5, which is characteristic of
this species, was figured by Jones.

Pygodelphys inflata sp. nov.
(Figs. 64, 65)

Type material. Holotype 9 (dissected and mounted on
a slide, MNHN-1U-2014-21234), from Perophora sp.,
CRRF OCDN 8166-L, Palau (07°21.75'N, 134°30.31E),
depth 1 m, 09 November 2001.
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FIGURE 64. Pygodelphys inflata sp. nov., female. A, habitus, left; B, urosome, dorsal; C, rostrum; D, antennule; E,
antenna; F, labrum; G, mandible; H, maxillule. Scale bars: A, 0.1 mm; B, C, 0.05 mm; D-H, 0.02 mm.
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FIGURE 65. Pygodelphys inflata sp. nov., female. A, maxilla; B, maxilliped; C, leg 1;

A, B, 0.02 mm; C-E, 0.05 mm.
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Etymology. The name of the new species alludes to
its inflated brood pouch.

Description of female. Body (Fig. 64A) strongly
flexed ventrally. Body length 1.19 mm. Cephalosome to
third pedigerous somites dorsoventrally depressed. Brood
pouch markedly inflated, globular, thin-walled, and longer
than anterior part of prosome. Free urosome (Fig. 64B) 5-
segmented; comprising genital somite, much broader but
shorter than abdominal somites, plus 4 free abdominal
somites, gradually narrowing posteriorly; each wider
than long. Caudal rami (Fig. 64B) divergent, narrowing
distally, about 4.6 times as long as wide (132%x29 um)
and 2.3 times longer than anal somite, ornamented with
setules along inner margin; armed with 6 setae, outer
lateral seta naked and positioned at 37% of ramus length;
four distal setae pinnate, longest seta as long as ramus,
smallest subdistal seta naked.

Rostrum (Fig. 64C) longer than wide (80x62 pm),
articulated at base, tapering distally towards rounded
apex. Antennule (Fig. 64D) 9-segmented; armature
formula 3, 17, 6, 4+aesthetasc, 4, 3, 2, 2+aesthetasc, and
7+aesthetasc; proximal segments only slightly broader
than distal segments; several larger setae on first to fifth
segments pinnate. Antenna (Fig. 64E) 4-segmented,
including short coxa; basis with 2 unequal, pinnate
setae at outer distal corner, longer seta 1.5 times length
of shorter seta; first endopodal segment with 1 medial
seta; compound distal endopodal segment about 3.7
times longer than wide (59x16 um); armed with 11 setae
(grouped as 1, 1, 3, 1, 2, and 3) plus terminal claw, about
twice as long as segment.

Labrum (Fig. 64F) with patch of setules at each
posterolateral corner; posterior margin concave.
Mandible (Fig. 64G) with 5 teeth and 2 small setae on
coxal gnathobase and 1 spinule between proximal 2 teeth;
basis with 1 seta and tuft of setules on medial margin and
setules along outer margin; exopod 3-segmented, with
2, 1, and 2 setae on first to third segments, respectively,
2 distal setac much larger than other 3: endopod with 2
and 8 setae on first and second segments, respectively.
Maxillule (Fig. 64H) with 8 setae on arthrite, 1 on coxal
endite, 2 on epipodite, and 3 (2 small proximal and 1 larger
distal) on medial margin of basis; exopod with 4 setae
distally; endopod unsegmented with 6 setae (2 medial and
1 on outer subdistal setae smaller than distal 3). Maxilla
(Fig. 65A) 5-segmented with 9 setae (3, 1, 2, and 3 on
first to fourth endites, respectively) on syncoxa, 3 on
basis, and 1, 1, and 3 on first to third endopodal segments,
respectively. Maxilliped (Fig. 65B) 2-segmented with
9 setae on first segment and 2 setae on second; second
segment with partial trace of articulation subdistally and
ornamented with long setules on medial margin.

Legs 1-4 with 3-segmented rami. Inner coxal seta
large in leg 1, smaller in legs 2 and 3, rudimentary in leg
4 (Fig. 65C-E). Outer seta on basis pinnate in leg 1, but
smaller and naked in legs 2—4. Inner distal spine on basis

of leg 1 elongate, 53 um long, longer than first endopodal
segment. Outer seta on third endopodal segment of leg 1
with long, stiff setules perpendicular to setal axis; 2 inner
subdistal setae on same segment enlarged. Spines on third
exopodal segment of legs 2—4, and distal spine on third
exopodal segment of leg 1 pectinate along outer margin.
Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod

Leg 1 0-1 1I-I I-1; I-1; 100, 1,4 0-1;0-1;1,2,3
Legs2&30-1 1-0 [I-1:I-1; 0L L5 0-1;0-2;1,2,3
Leg4 0-1 1-0 I-;I-1;I,L,5 0-1;0-2;1,2,2
Leg5 absent.

Male. Unknown.

Remarks. All described species of Pygodelphys are
known to have an allobasis plus a single free compound
endopodal segment in the antenna. The retention of a
discrete basis plus a 2-segmented endopod is unique to
the new species and distinguishes it from all congeneric
species. The small body size, the absence of leg 5, and
the possession of 2 and 8 setae on the first and second
endopodal segments, respectively, of the mandible, are
all features that are shared with P. patriciae. However,
the latter species has 3 setae on the second segment of
the maxilliped (vs. 2 setae in the new species), and has
shorter caudal rami which are only about 2.7 times
longer than wide, compared to about 4.6 times in the new
species. These differences are sufficient to justify the
establishment of the new species.

Pygodelphys chilensis sp. nov.
(Figs. 66, 67)

Type material. Holotype (intact ¥, MNHN-IU-2014-
21235), paratypes (intact, 6 99, 1 &, MNHN-IU-2014-
21236), and dissected paratypes (1 @, 1 &, figured), from
Styela magalhaensis Michaelsen, 1898, Coquimbo, Chile,
depth 450 m, 09 November 2001.

Etymology. The name of the new species refers to its
type locality.

Description of female. Body (Fig. 66A) moderately
slender, strongly flexed ventrally. Body length 3.52 mm.
Prosomites indistinctly articulated; second and third
pedigerous somites with weakly developed epimera.
Brood pouch incorporating fused fifth pedigerous somite
rather small, subcircular in lateral view, shorter than
anterior part of prosome. Free urosome (Fig. 66B) clearly
S-segmented, 141x295,264x268,228%264, 186x255, and
164x227 pum, respectively. Genital and first abdominal
somites each ornamented with rows of minute spinules on
ventral surface. Caudal ramus (Fig. 66C) about 3.9 times
longer than wide (282%72 um) and 1.7 times longer than
anal somite, gradually narrowing distally; armed with 6
naked setae, outer lateral seta (seta II) positioned at 26%
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FIGURE 66. Pygodelphys chilensis sp. nov., female. A
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habitus, right; G, anterior part of urosome showing legs 5 and 6, ventral. Scale bars: A, B, 0.05 mm; C-E, G, 0.1 mm;
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FIGURE 67. Pygodelphys chilensis sp. nov., female: A
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of ramus length, seta III characteristically positioned on
outer margin (not at outer distal corner) at 80% of ramus
length.

Rostrum (Fig. 66D) large, 205145 um, elongate and
tapering. Antennule (Fig. 66E) 10-segmented; armature
formula 3, 17, 6, 4+aesthetasc, 1, 3, 2+aesthetasc, 2,
2+aesthetasc, and 7-+aesthetasc; setae naked, except 4
pinnate setae, 2 on first segment and another 2 on second
segment. Antenna (Fig. 66F) slender, 3-segmented; short
coxa unarmed; allobasis with 3 setae, 2 long, subequal
pinnate setac on subdistal outer margin representing
exopod and 1 smaller, naked seta derived from first
endopodal segment on inner margin; compound distal
endopodal segment about 3.4 times as long as wide, with
terminal claw and 11 setae (arranged as 1, 1, 3, 1, 2, and
3), 3 distal setae blunt at tip.

Labrum (Fig. 66G) densely ornamented with setules
posterolaterally, and with setules plus row of spinules on
broad posteromedial lobe. Mandible (Fig. 66H) with 5
teeth and 2 small setae on coxal gnathobase, with 1 spinule
between 2 proximal teeth; basis with 1 seta on medial
margin; exopod indistinctly 3-segmented, with 2, 1, and 2
setae on first to third segments, respectively, all exopodal
setae equally long; endopod with 4 and 10 setae on first
and second segments, respectively. Paragnath (Fig. 67A)
as simple lobe ornamented only with setules on medial
margin; lacking spinules or denticles. Maxillule (Fig. 66I)
with 9 setae on arthrite, 1 on coxal endite, 2 on epipodite;
basis with 3 setae on medial margin (2 small proximal
and 1 larger distal); exopod with 4 setae distally; endopod
2-segmented, with 2 setac on first segment and 3 on
small second segment. Maxilla (Fig. 67B) 5-segmented;
syncoxa with 4 (including minute seta), 1, 2, and 3 setae
on first to fourth endites, respectively; basis with strong
claw bearing dense spinules along concave margin, plus 2
setae (smaller seta naked); endopod with 1, 1, and 4 setae
on first to third segments, respectively, one of 4 setae
on third segment minute, spinule-like. Maxilliped (Fig.
66J) 2-segmented with 9 setae on first segment and 2 on
second; first segment with setules on distal border; second
segment with trace of articulation on medial surface.

Leg 1 (Fig. 67C) with 3-segmented rami; inner distal
spine on basis 80 pm long, longer than first endopodal
segment, fringed with serrated membranes; first
exopodal segment broad with fine spinules along outer
margin. Legs 2—4 each with 3-segmented exopod and 2-
segmented endopod (Fig. 67D, E). Inner seta on coxa of
leg 4 rudimentary. Outer seta on basis of legs 1-4 small
and naked. Armature formula for legs 14 as follows:

Coxa Basis Exopod Endopod

Leg 1 0-1 1-I I-1;I-1;100,1,4 0-1;0-1;1,2,3
Legs2&30-1 1-0 1-1:1-1;3,1,5 0-1;1,2,5
Leg4 0-1 1-0 1-1;1-1;2,1,5 0-1;1,2,4
Leg5 absent.

Description of male. Body (Fig. 67F) strongly flexed
ventrally. Body length 1.93 mm. Urosome 6-segmented:
fifth pedigerous somite as wide as genital somite; genital
and 4 free abdominal somites 130x222, 145x170,
145%156, 116x144, and 91x124 um, respectively. First
and second abdominal somites each ornamented with
rows of minute spinules on ventral surface (Fig. 67G).
Caudal ramus about 4.1 times longer than wide (149%36
pum).

Rostrum as in female. Antennule segmented as
in female, but one seta on second segment broadened,
spiniform. Antenna, labrum, mandible, paragnath,
maxillule, and maxilla also as in female. Maxilliped
2-segmented, lacking trace of articulation on second
segment.

Legs 1-4 with distinctly 3-segmented endopods,
unlike female. Leg 5 (Fig. 67G) consisting of outer
protopodal lobe tipped with seta and small free exopodal
segment tipped with 1 seta. Leg 6 (Fig. 67G) represented
by 2 setae on genital operculum.

Remarks. The new species shares the possession
of only 5 (not 6) setaec on the endopod of the maxillule
with only two congeners, P. aquilonaris and P. lamellipes
(Schellenberg, 1922). These two species can be
distinguished from the new species by other characters.
According to the description of Illg (1958), the female
of P. aquilonaris retains a leg 5 consisting of a tiny outer
papilla and inner lobe, each bearing an apical seta (vs. leg
5 absent in the new species); the caudal rami are about 5
times as long as wide in the female (vs. about 4 times in the
new species), the proximal outer caudal seta is about three
quarters of the length of the ramus and the subdistal outer
seta is nearly as long as the ramus (vs. both setae much
shorter than the ramus in the new species); and the second
endopodal segment of the mandible bears 9 setae (vs. 10
setae in the new species). According to the description
and illustrations of P. lamellipes by Schellenberg (1922),
the length ratio of the anal somite and the caudal ramus
is 3:4, i.e., the caudal ramus is 1.33 times longer than the
anal somite (vs. 1.7 times longer in the new species); the
proximal outer seta of the caudal ramus is pinnate (vs.
naked in the new species), and leg 5 is present in the
female (vs. absent in the new species).

The structure of the maxillule is uncertain in P
patriciae. In the original description this appendage was
described as having an unsegmented endopod bearing
only 2 setae, but in the illustration by Stock (1967), the
second segment of the endopod was missing. Pygodelphys
patriciae can be clearly differentiated from the new species
by numerous other features including a 9-segmented
antennule, distinctly shorter and tapering caudal rami, a
3-segmented endopod of leg 2 in the female, the presence
of 3 setae on the second segment of the maxilliped, and
the well-developed outer spines (rather than setae) on the
exopods of legs 2—4.
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Genus Pachypygus Sars G. O., 1921

Diagnosis. Female body with large brood pouch,
often extending from third pedigerous somite back,
incorporating fourth pedigerous somite. Fifth pedigerous
somite partly fused to brood pouch but well defined in
some species. Free urosome 5- or 6-segmented in female,
6-segmented in male. Anal somite with processes in
some species. Caudal rami curved; armed with 4 claws
and 2 setae. Rostrum well-developed. Female antennule
8- or 9-segmented with first and second segments
typically broader than distal segments: segmental fusion
pattern I-II, TI-XI, XII-XIV, XV-XVI, XVII-XX, XXI-
XXII, XXIV, XXV, XXVI-XXVIII; or with additional
compound segment XII-XVI in 8-segmented species.
Male antennule typically 8-segmented; non-geniculate.
Antenna consisting of coxa, basis, and 2-segmented
endopod with compound distal segment bearing terminal
claw; or with allobasis incorporating first endopodal
segment and 1-segmented free endopod; exopod reduced
to seta or absent. Mandible with well developed coxal
gnathobase and biramous palp armed with 1 seta on basis,
5 setae on exopod, and 4 and 9 or 10 setae on first and
second endopodal segments, respectively. Maxillule with
9 or 10 setae on arthrite, 1 on coxal endite, 2 on epipodite,
and 3 on medial margin of basis; exopod unsegmented
with 4 setae distally; endopod 2-segmented, with variable
setation. Maxilla indistinctly 5-segmented, syncoxal
endite formula 4, 1, 2, 3, or reduced; basis with claw plus
2 setae; 3-segmented endopod with setal formula 1, 1,
3/4. Maxilliped 3-segmented and armed with 9 setae on
first segment, 1 on second and 3 or 4 (rarely 2) on third.
Legs 1-4 biramous and typically with 3-segmented rami
(endopods of legs 2—4 only 2-segmented in one species);
first exopodal segments of legs 2—4 elongate in many
species; armature formula of female typically:

Coxa Basis Exopod Endopod
Leg1 0-1 11 I-1;I-1; 0L 1,0/4 0-1;0-1;1,2,3
Legs2&30-1 1-0 I-1;I-1; 1,0 0-1;0-2;1,2,3
Leg 4 0-1 1-0 I-0;I-1;1I, L0 0-1;0-2;1,2,2

Inner setae on exopodal segments of legs present or
absentaccording to species, and usually sexually dimorphic.
Basis and first two endopodal segments of leg 1 typically
ornamented with scattered sensillac on anterior surface.
Leg 5 consisting of large protopod fused to pedigerous
somite and free exopodal segment armed with 2 elements.

Type species. Pachypygus gibber (Thorell, 1859),
by original monotypy.

Remarks. Six nominal species have been described
in the genus Pachypygus, of which P. spinosus Kim &
Moon, 2011 was described on the basis of a juvenile,
possibly of P. gibber. It has a small brood pouch, only
2 setae (not the usual 3) on the first antennular segment,
3 setae (not 4) on the first endopodal segment of the

mandible, and 7 setae (not 9) on the first maxillipedal
segment. Pachypygus australis Gotto, 1975 known from
Australia has no distinguishing features that allow it to be
differentiated from P. curvatus Ooishi, 1961, as discussed
below in the remarks of the latter species. Thus, only four
species are considered as valid: P. gibber, P. macer 1llg,
1958, P. curvatus, and P. globosus Ooishi, 1963. The first
three of these are redescribed below.

Pachypygus gibber (Thorell, 1859)
(Figs. 68-70)

Material examined. 14 9% (MNHN-IU-2018-1781)
from Molgula socialis Alder, 1863, Wimereux, France ; 1
Q from Ascidia mentula Miiller, 1776, Kristineberg, 1962;
13 99 (MNHN-IU-2018-1782) and dissected 1 @, 1 &
(figured) from Ciona intestinalis (Linnaeus, 1758), Thau
1957; 1 9, 1 & (MNHN-IU-2018-1783) from Molgula
sp., collection data unknown; 1 ¢ (MNHN-TU-2018-
1784) from Ascidia tenue Monniot C., 1983, St. David,
Bermuda; 1 @ from Phallusia nigra Savigny, 1816,
Bermuda; 3 $9 (MNHN-IU-2018-1785) from A. tenue,
St. David, Bermuda; 1 @ (MNHN-IU-2018-1786) from
Molgula azorensis Monniot C., 1971, Azores, Biacores
216; 1 Q (dissected), 1 & (MNHN-IU-2018-1787) from M.
azorensis. Azores, Biacores cruise, 1971;2 99 (MNHN-
1U-2018-1788) and 1 dissected @ from M. azorensis,
Biacores; 2 99 (MNHN-IU-2018-1789) from Polycarpa
tenera Lacaze-Duthiers & Delage, 1892, Glenan; 3 99
(MNHN-IU-2018-1790) from Ascidia conchilega Miiller,
1776, Kristineberg; 1 9 (dissected) from Ecteinascidia
turbinata Herdman, 1880, Ibiza, Balearic Islands, Spain; 1
Q(MNHN-IU-2018-1791) and 1 dissected @ from Ascidia
curvata (Traustedt, 1882), Bermuda; 2 99 (MNHN-
1U-2018-1792) from Ascidia virginea Miiller, 1776,
Adriatic Sea; 9 9 (MNHN-IU-2018-1793) from Ciona
intestinalis, Bonifacio 1983; 6 99 (MNHN-IU-2018-
1794) from C. intestinalis, Bonifacio; 2 @9 (MNHN-IU-
2018-1795) from Molgula manhattensis (De Kay, 1843),
Port de Lorient, August 1992; 1 ¢ (MNHN-IU-2017-
1796) from Molgula socialis, Port de Treguier, August
1992; 1 @ (MNHN-IU-2018-1797) from Ascidia archaia
Sluiter, 1890, CRCHO 239 Palau Malakai Harbor, depth 1
m;2 99,4 33 (MNHN-IU-2018-1798) and 1 dissected
Q@ from Molgula socialis, Port du Harvre, 19 November
1997; 499, 4 33 (MNHN-IU-2018-1799) and dissected
1 9,1 & dissected from Ascidia ceratodes (Huntsman,
1912), California, Lambert coll.; 2 29, 5 & (MNHN-
1U-2017-2167) from Molgula socialis, ORHAGO 14, Stn
14, 10 (47°19°N 02°43°W), depth 34 m. 14 November
2014.

Supplementary description of female. Body (Fig.
68A) laterally compressed, comprising inflated prosome,
flexed ventrally, and slender urosome. Body length of
figured specimen 7.27 mm. Prosome 5-segmented, but
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FIGURE 68. Pachypygus gibber (Thorell, 1859), female. A, habitus, right; B, urosome, ventral; C, distal part of
abdomen, right; D, distal part of abdomen, dorsal; E, distal part of abdomen, ventral; F, caudal ramus, lateral; G,
rostrum; H, antennule; I, antenna; J, labrum. Scale bars: A, 1 mm; B, 0.5 mm; C-F, H-J, 0.01 mm; G, 0.02 mm.
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1859), female. A, paragnath; B, mandible; C, maxillule; D, maxilla; E,

maxilliped; F, leg 1; G, leg 2; H, leg 5. Scale bars: 0.1 mm.

FIGURE 69. Pachypygus gibber (Thorell,
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FIGURE 70. Pachypygus gibber (Thorell, 1859), female: A, leg 3; B, leg 4. Male: C, habitus, right; D, antennule; E,

leg 3; F, leg 4; G, leg 5. Scale bars: A, B, 0.1 mm; C, 0.2 mm; D-G, 0.05 mm.
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in fully expanded adult first pedigerous somite concealed
by cephalosome in lateral view. Third pedigerous
somite markedly expanded. Brood pouch angular or
slightly produced at postero-ventral corner. Urosome
(Fig. 68B) 6-segmented, but fifth pedigerous somite
not articulated from brood pouch. All urosomites wider
than long, gradually shorter and narrower posteriorly.
Third abdominal somite with soft posteromedian process
dorsally and paired, sclerotized posterolateral processes
(Fig. 68C, D); posterior margin oblique in lateral view,
with longer dorsal margin and shorter ventral margin (Fig.
68C). Anal somite concealed by third abdominal somite in
dorsal view (Fig. 68C, D), strongly sclerotized ventrally,
with paired tubercles ornamented with spinules on ventral
surface (Fig. 68C, E). Caudal ramus slightly curved
ventrally, about 3.7 times as long as wide (545x148 pm),
narrowing distally, and armed with 4 claws and 2 setae;
terminal claw largest, 106 pm long, other 3 subdistal claws
smaller, 42, 30, and 30 pm long; setae small, positioned at
58% and 79% of ramus length.

Rostrum (Fig. 68G) small, strongly tapering, with row
of minute spinules along lateral margins. Antennule (Fig.
68H) 8-segmented; armature formula 3, 16, 7+aesthetasc,
5, 3+aesthetasc, 2, 2+aesthetasc, and 7+aesthetasc; first
and second segments expanded, much wider than distal
segments; all setae small and naked. Antenna (Fig. 68I)
consisting of short coxa, allobasis and 1-segmented free
endopod; allobasis with 1 small seta representing exopod
on outer side and rudimentary suture on inner side; free
endopodal segment distinctly shorter than basis, 2.1 times
as long as wide (136x65 pm) and slightly narrowing
distally; armed with 8 small setae (arranged as 1, 3, 1, and
3) plus terminal claw more than half length of segment.

Labrum (Fig. 68J) with setulose, semicircular
posterolateral lobes, concave posterior margin, and
small, spinulose posteromedial lobe. Mandible (Fig. 69B)
with 5 teeth on coxal gnathobase; basis with 1 seta on
subdistal medial margin, patches of setules on medial
and posteroventral margins, and blunt protuberance
proximally on outer margin; exopod short, unsegmented,
with 5 setae (2 distal setae longer than other 3); endopod
2-segmented, incompletely articulated from basis, with 4
and 10 setae on first and second segments, respectively,
second and third outer distal setae of second segment much
smaller than outermost seta. Paragnath (Fig. 69A) with
1 apical and 1 medial subapical denticles, and setulose
medial margin. Maxillule (Fig. 69C) with 10 setae on
arthrite, 1 on coxal endite, 2 on epipodite, and 4 setae
on medial margin of basis (second proximal seta larger
than other 3); exopod distinctly shorter than wide, with
4 setae distally; endopod 2-segmented with 4 small setae
on medial margin of first segment and 3 larger setae on
small second segment. Maxilla (Fig. 69D) 5-segmented;
syncoxa with 4 (all prominent), 1, 2, and 3 setae on first
to fourth endites, respectively; basis with slender, smooth
claw plus 2 setae; endopod slender with 1, 1, and 4 setae

on first to third segments, respectively. Maxilliped (Fig.
69E) 3-segmented, armed with 9, 1, and 4 setae on first
to third segments, respectively; articulation incomplete
between first 2 segments; first segment ornamented with
several rows of minute spinules on both surfaces.

Legs 14 (Figs. 69F, G, 70A, B) with 3-segmented
rami; outer spines on exopods strong, well-developed.
Inner seta on coxa large in legs 1 and 2, but rudimentary
in legs 3 and 4, that of leg 4 spiniform. Outer seta on basis
of all swimming legs small and naked. Inner distal spine
on basis of leg 1 straight, 120 um long, longer than first
endopodal segment. Basis and first 2 endopodal segments
of leg 1 with sensillae on anterior (ventral) surface. Inner
seta on first exopodal segment present in legs 1-3 but
lacking in leg 4. Second and third exopodal segment of leg
2 with or without vestigial setae on inner margin but these
setae lacking in legs 3 and 4, with several spinules instead.
Third exopodal segment of legs 2—4 about 2.5 times longer
than wide. Armature formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-1 1-1 I-1;1-1; I, L4 0-1;0-1;1,2,3
Leg2 0-1 1-0 I-1;1-1; UL LS 0-1;0-2;1,2,3
(or 1L, 1, 0)
Leg3 0-1 1-0 I-1;1-0; III, 1,0  0-1;0-2;1,2,3
Leg4 0-1 1-0 1-0; I-0; III, 1,0 0-1;0-2;1,2,2

Leg 5 (Fig. 69H) consisting of protopod and exopod.
Protopod fused with somite, armed with small outer distal
seta and ornamented with several spinules on inner distal
margin. Free exopodal segment 2.85 times longer than
wide (285%100 pm), not reaching posterior margin of
genital somite, armed with 1 small spine (45 pm long) and
1 small, thin seta (76 um long); ornamented with several
groups of minute spinules along medial surface.

Supplementary descriptionofmale. Body (Fig.70C)
narrow, 2.07 mm long. Prosome 5-segmented. Urosome
6-segmented. Third abdominal somite with posterodorsal
process as in female, but lacking posterolateral processes.
Anal somite with paired tubercles on ventral surface,
ornamented with spinules; processes weaker than in
female. Caudal ramus about 2.6 times longer than wide
(129%50 pm).

Rostrum as in female. Antennule (Fig. 70D) 8-
segmented; first and second segments only slightly
expanded; non-geniculate; second segment with 3 setal
elements modified as conical claws; armature formula 3,
13+3 claws, 8+aesthetasc, 5, 3+aesthetasc, 2, 2+aesthetasc,
and 7-+aesthetasc. Antenna as in female. Labrum and
mouthparts as in female.

Leg 1 asin female. Leg 2 with same armature formula
as in female, but all medial setae on exopod prominent and
2 terminal setae on third endopodal segment spiniform.
Third exopodal segment of leg 3 with 4 spines and 4 setae.
Armature formula for legs 3 and 4 (Fig. 70E, F) different
from that of female, as follows:
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Coxa Basis Exopod Endopod
Leg3 0-1 1-0 I-1;1-1; 1L, L4 0-1;0-2; L 1L, 3
Leg4 0-1 1-0 [-0; I-1; I I, S 0-1; 0-2; 1, IL, 11

Leg 5 exopod about 2.5 times longer than wide (83%33
um). Leg 6 represented by 2 distal setac and 1 smaller,
spiniform inner seta on genital operculum.

Remarks. This description of Pachypygus gibber
is based on specimens taken from the type host Ciona
intestinalis living on the French Mediterranean coast.
Specimens from several other samples were dissected for
comparison, including: three samples from the European
Atlantic, three from the Mediterranean, and one each from
California and Bermuda. The diagnostic combination of
morphological traits of P. gibber can be summarised from
this comparison as follows: (1) the terminal claw on the
caudal ramus is distinctly larger (about 3 times longer)
than the other 3 smaller claws, and the 2 caudal setae are
positioned at about 60% and 80% of the ramus length;
(2) the antennule is 8-segmented with 3 setae on the first
segment; (3) the antenna has an allobasis armed with 1
small seta (naked or pinnate) on the outer side and the free
endopod is 1-segmented (segment about twice as long as
wide); (4) the mandibular endopod is armed with 4 and
10 setae on the first and second segments, respectively;
(5) the maxillular endopod is armed with 4 and 3 setae on
the first and second segments, respectively; (6) the third
exopodal segment of legs 2—4 is about 2.5 times longer
than wide, and reduced inner setae can be present or
absent on leg 2, but are consistently absent on legs 3 and
4; (7) the free exopodal segment of female leg 5 is about
2.8 times longer than wide.

Mg (1958)listed the known hosts and the distributional
range of this species. Subsequently Ooishi (1961) and
Kim (2012) recorded its occurrence in Japan and Korea,
respectively. Here we add California and the West Indies
as additional distributional records. Pachypygus gibber
seems to be a cosmopolitan species.

Pachypygus macer 111g, 1958
(Figs. 71-73)

Material examined. 12 29, 10 && (MNHN-IU-2018-
1800) from Microcosmus exasperatus Heller, 1878,
mangrove, Puerto Rico; 12 99, 4 &4 (MNHN-1U-2018-
1801) and dissected 2 29, 13 from M. exasperatus,
marina of Bas du Fort, Guadeloupe; 2 99 (MNHN-IU-
2018-1802) from Styela canopus (Savigny, 1816), marina
of Bas du Fort, Guadeloupe; 1 © (MNHN-IU-2018-1803)
from M. exasperatus, marina of Riviere Sens, Guadeloupe;
329,233 (MNHN-IU-2018-1804 and dissected 1 @,
1 & (figured) from from Pyura styeliformis Monniot F.
& Monniot C., 2001, marine lake, Palau (07°16.80'N,
134°25.92E), depth 0.5 m, 06 April 2004.

Description of female. Body (Fig. 71A) compressed,

2.65 mm long. Brood pouch tapering in distal third.
Urosome (Fig. 71B) 6-segmented, including well-defined
fifth pedigerous somite (137x315 pum); genital and 4 free
abdominal somites 178%274,241x259,200%215, 96x156,
and 63x130 um, respectively. Anal somite (Fig. 71C)
smaller than other abdominal somites; ventral surface
well-sclerotized, but lacking process or ornamentation
of spinules posteroventrally. Caudal ramus (Fig. 71D)
slightly curved ventrally, about 3.1 times longer than wide
(133%x43 pm), and armed with 1 terminal and 3 subdistal
claws plus 2 small setae; terminal claw about twice as
long as 3 smaller claws; 2 setae positioned at 50% and
72% of ramus length.

Rostrum (Fig. 73A) triangular, slightly longer than
wide. Antennule (Fig. 71E) 9-segmented; armature formula
3,16, 5, 4,5, 3, 2, 2+aesthetasc, and 7+aesthetasc; first
two segments expanded; articulation indistinct between
two terminal segments. Antenna (Fig. 71F) consisting of
short coxa, basis, and 2-segmented endopod; basis with
1 or 2 minute setae distally representing exopod; first
endopodal segment separate, unarmed; compound distal
endopodal segment 2.7 times longer than wide (81x30
pm); armed with 8 or 9 small setae plus terminal claw,
more than half length of segment.

Labrum (Fig. 71G) with concave posterior margin,
ornamented with setules posterolaterally and fine spinules
on ventral surface. Mandible (Fig. 71H) with same
setation pattern as in P. gibber, but 5 setae on exopod
subequal in length; ornamented with setules only on inner
margin of basis. Paragnath (Fig. 73B), maxillule (Fig.
72A) and maxilla (Fig. 72B) as in P. gibber. Maxilliped
(Fig. 711) 3-segmented with 9, 1, and 4 setae on first to
third segments; articulation incomplete between first and
second segments.

Legs 1-4 (Fig. 72C—F) with 3-segmented rami. Inner
seta on coxa large and pinnate in legs 1 and 2, but vestigial
in legs 3 and 4. Outer seta on basis well-developed in leg
1, but rudimentary in legs 2—4. Inner distal spine on basis
of leg 1 distinctly longer than first endopodal segment.
Third exopodal segment of legs 2—4 about 3 times longer
than wide, with straight, smooth inner margin. Armature
formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-1 1-1 I-1; I-1; I, 1,4 0-1;0-1;1,2,3
Leg2 0-1 1-0 I-1;1-0; III,I,O 0-1;0-2;1,2,3
Leg3 0-1 1-0 1-0; I-0; II, ,O 0-1;0-2;1,2,3
Leg4 0-1 1-0 1-0; I-0; III, ,O 0-1;0-2;1,2,2

Leg 5 (Fig. 73C) protopod longer than wide, with
naked outer distal seta; free exopodal segment about 2.9
times longer than wide (128x44 um), armed with 1 small
spine and 1 small seta distally; ornamented with 4 transverse
rows of spinules on medial side.

Description of male. Body (Fig. 73D) 1.38 mm
long. Urosome (Fig. 73E) 6-segmented. Fifth pedigerous
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FIGURE 71. Pachypygus macer 111g, 1958, female. A, habitus, right; B, urosome, ventral; C, distal part of abdomen,
ventral; D, distal part of abdomen, left; E, antennule; F, antenna; G, labrum; H, mandible; I, maxilliped. Scale bars: A,
0.5 mm; B, 0.1 mm; C-I, 0.05 mm.
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FIGURE 72. Pachypygus macer lllg, 1958, female. A, maxillule;

bars: 0.05 mm.
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leg 5. Male: D, habitus, left; E,

0.05 mm; D, 0.2 mm; E, 0.1 mm;

rostrum; B, paragnath; C,

FIGURE 73. Pachypygus macer 1llg, 1958, female: A,
urosome, ventral; F, leg 2; G, leg 3; H, exopod of leg 4; 1,

leg 5. Scale bars: A—C,

-1, 0.02 mm.
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somite short, obscurely defined from fourth pedigerous
somite. Genital and 4 free abdominal somites 124x174,
146x146, 118x118, 83x79, and 31x70 pm, respectively.
Caudal ramus about 3.7 times longer than wide (81x22
um).

Rostrum as in female. Antennule with first and
second segments less expanded than in female. Antenna
and mouthparts as in female.

Leg 1 as in female. Two distal setac on third
endopodal segment of legs 2—4 short and spiniform (Fig.
73F, G). Inner seta on coxa well-developed and pinnate
in legs 1-3, but rudimentary in leg 4. Inner seta on first
exopodal segment present in legs 1-4, although small in
legs 3 and 4 (Fig. 73G, H). Inner seta absent on second
exopodal segment of legs 3 and 4. Armature formula for
legs 2—4 as follows:

Coxa Basis Exopod Endopod
Leg2 0-1 1-0 -1, I-; 1L, LS 0-1;0-2;1,2,3
Leg3 0-1 1-0 I-1;1-0; III, 4 0-1;0-2;1,2,3
Leg4 0-1 1-0 I-1;1-0; I, ,2 0-1;0-2;1,2,2

Leg 5 (Fig. 73I) protopod wider than long; free
exopodal segment 59%20 um, ornamented with 5 rows of
spinules on inner surface. Leg 6 (Fig. 73E) represented by
2 small setae on distal margin of genital operculum.

Remarks. This species was previously known only
from the western Atlantic. The above description is based
on specimens from Pyura styeliformis collected at Palau
in the Pacific. The Palau specimens were compared with
the specimens from Microcosmus exasperatus collected
at Guadeloupe in the West Indies. The two populations
exhibited no significant morphological differences,
although Monniot (1986) recorded the existence of
some variability in P. macer. Pachypygus macer has a
characteristic form of brood pouch and the 2-segmented
endopod of the antenna serves to distinguish it from the
type species, P. gibber.

Pachypygus curvatus Ooishi, 1961
(Figs. 74-75)

Syn: Pachypygus australis Gotto, 1975, new synonym.
Material examined. 6 @9 (MNHN-IU-2018-1805)
from Pyura sacciformis (Drasche, 1884), Moorea MS;
27 99 (MNHN-TU-2018-1806) from P. sacciformis,
Moorea M 17; 35 29 (MNHN-IU-2018-1807) from
Herdmania momus (Savigny, 1816), Port de Papeete,
Tahiti; 5 99 (MNHN-IU-2018-1808) and 2 dissected
QQ from P. sacciformis, New Caledonia, NC 47; 10 99
(MNHN-IU-2018-1809) and 2 dissected @9 (figured)
from Herdmania pallida (Heller, 1878), Port de Papeete,
Tahiti, 1984; 12 99 (MNHN-IU-2018-1810) from H.
pallida, Port de Noumea, New Caledonia, 1986; 1 @
(MNHN-IU-2018-1811) from from H. pallida Keehi

Lagoon, Honolulu, November 1998; 1 @ (MNHN-IU-
2015-4) from H. pallida, New Caledonia, warf de Thio; 1
@ (MNHN-IU-2015-15) from P. sacciformis, Tahiti, Stn
T48 (17°52.627°S 149°09.3305°W), depth 6 m.

Description of female. Body (Fig. 74A) strongly
bilaterally —compressed, with highly sclerotized
exoskeleton. Body length 4.39 mm. Brood pouch slightly
longer than wide, with rounded posterior margin in lateral
view. Urosome (Fig. 74B) narrow, 6-segmented, widest at
posterior region of genital somite, narrower anteriorly and
posteriorly. Fifth pedigerous somite about 200x400 um;
genital and 4 free abdominal somites 423x515, 469x438,
369%345, 285%250, and 85x192 pm, respectively. Anal
somite short, without ventral prominence or sclerotization.
Caudal rami directed posteriorly; each ramus (Fig. 74C)
gradually narrowing distally, 3.6 times as long as wide
(208%58 um); armed distally with 4 small claws of equal
length and 2 small setae both located at 42% of ramus
length.

Rostrum elongate, 251x128 um, evenly tapering,
with truncate apex in ventral view (Fig. 74D) and
dorsoventrally thick in lateral view (Fig. 74E). Antennule
(Fig. 74F) 8-segmented; armature formula 3, 17, 11, 6, 4,
2, 3, and 7+aesthetasc; first 2 segments broadened; 2 of 3
setae on first segment enlarged, annulated at base; second
segment characteristically more than 1.5 times longer than
wide. Antenna (Fig. 74G) slender and elongate, consisting
of coxa, basis and 2-segmented endopod; coxa short and
unarmed; basis with 2 small setae at outer distal region,
representing exopod; first endopodal segment with 1
small seta on inner margin; compound distal endopodal
segment about 4.2 times longer than wide,; armedwith
7 setae (3 distal setae pointed at tip) plus terminal claw,
about half as long as segment.

Labrum (Fig. 74H) bearing dentiform process on
semicircular posterolateral lobes, ornamented with patch
of spinules on mid-ventral surface, and with setules on
posterior margin, posterolateral lobes, and distal part of
lateral margins. Mandible (Fig. 741) bearing 5 teeth on
coxal gnathobase; basis with 1 seta on medial margin
and ornamented with fine spinules along medial margin
between seta and distal border; exopod armed with 5
setae of equal length, exopodal setae hirsute proximally
and pinnate distally; endopod with 4 and 10 setae on first
and second segments, respectively, second inner distal
seta smaller than adjacent setae on either side. Paragnath
(Fig. 74J) with 2 dentiform processes, 1 distal and 1
mediodistal, and with densely setulose medial surface.
Maxillule (Fig. 74K) armed with 10 setae on arthrite, plus
row of setules proximal to base of arthrite, 1 seta on coxal
endite, 2 setae on epipodite; basis with 4 setae on medial
margin; exopod with cuticular fold subdistally and 4 setae
distally; endopod 2-segmented, with 4 setae on medial
margin of first segment and 3 setae on small second
segment. Maxilla (Fig. 75A) 5-segmented; syncoxa with
10 enditic setae arranged as 4, 1, 2 and 3 (including 1 very
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FIGURE 74. Pachypygus curvatus Ooishi, 1961, female. A, habitus, left; B, urosome, ventral; C, right caudal ramus,
ventral; D, rostrum ventral; E, rostrum, left; F, antennule; G, antenna; H, labrum; I, mandible; J, paragnath; K, maxillule.
Scale bars: A, 0.5 mm; B, 0.2 mm; C-E, I, 0.1 mm; F-H, J, K, 0.05 mm.
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FIGURE 75. Pachypygus curvatus Ooishi, 1961, female. A, maxilla; B, maxilliped; C, leg 1;

leg 3; F, leg 4; G, leg 5. Scale bars: 0.1 mm.
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small seta); basis with 1 smooth claw plus 2 setae; endopod
selnder with 1, 1, and 4 setae on first to third segments,
respectively. Maxilliped (Fig. 75B) 3-segmented and
armed with 9, 1, and 4 setae on first to third segments,
respectively; articulation incomplete between first and
second segments.

Legs 14 with 3-segmented rami. Inner seta on coxa
oflegs 1-4 well-developed and pinnate. Outer seta on basis
oflegs small and naked. Basis and first endopodal segment
of'leg 1 with sensillae on ventral surface (Fig. 75C). Inner
distal spine on basis of leg 1 small, about half as long as
first endopodal segment. First exopodal segment of legs
2-4 (Fig. 75D-F) elongate, about 5 times as long as wide
in legs 2 and 3 and about 4 times as long as wide in leg 4.
Second and third exopodal segments of legs 2 and 3 small,
both combined much shorter than first exopodal segment.
Exopod of leg 4 enlarged; first segment lacking inner
seta, ornamented with minute spinules on ventral surface;
outer spines on second and third segments vestigial; third
segment tapering, linguiform; proximalmost inner seta
much larger than other inner setac on second and third
segments. Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Legl 0-1 1-1 I-1;I-1; I, I, 4 0-1;0-1; 1,2, 3
Leg2 0-1 1-0 I-1; I-1; O, I, 5 0-1;0-2;1,2,3
Leg3 0-1 1-0 I-1;1-1; I, 1,4 0-1;0-2;1,2,3
Leg4 0-1 1-0 1-0; I-1; IL 1,5 0-1;0-2;1,2,2

Leg 5 (Fig. 75G) protopodal region with about 10
transverse rows of spinules on ventral surface and 1 naked
seta at outer distal corner; exopodal segment elongate, about
6.0 times longer than wide (223%37 um), ornamented with
about 6 transverse rows of spinules along medial surface
and armed with 2 unequal setae distally.

Male. Not found.

Remarks. Ooishi (1961) described this species as
an associate of Pyura sacciformis (Drasche, 1884) (as
Pyura michaelseni (Oka)) from the Inland Sea in Japan.
Subsequently, Seo & Lee (1996) and Kim (2012) recorded
the occurrence of this species from Ascidia sp. and Pyura
sacciformis, respectively, in Korean waters.

Pachypygus australis Gotto, 1975 was described as
an associate of Pyura pachydermatina (Herdman, 1881)
collected off Sydney, Australia. Gotto (1975) noted that
it shared numerous features in common with P. curvatus,
such as the elongate second antennular segment, the
location of the two proximal setae at the same level on
the caudal ramus, the elongated first exopodal segment
of legs 2—4, the linguiform third exopodal segment
of leg 4, and the presence of multiple rows of spinules
on the ventral surface of the protopod of leg 5. Gotto
(1975) seems to have distinguished P. australis from P.
curvatus largely on the basis of geographical separation,
noting “were material available from areas to the north of
Australia, this copepod might well be regarded merely as

a geographical race of P. curvatus”. The differences used
by Gotto (1975) to separate these two species in his key
referred to a minor setation character on leg 2, the pattern
oftubercular ornamentation on the third exopodal segment
of'leg 4, and the shape of the protopodal segment of leg 5.
None of these appears to be a significant difference given
our increased knowledge of the wide scale distribution of
P. curvatus across the Pacific. Pachypygus australis is
here treated as junior subjective synonym of P. curvatus.

Pachypygus tumidus sp. nov.
(Figs. 76, 77)

Type material. Holotype 9 (dissected and mounted
on a slide, MNHN-IU-2014-21237) from Herdmania
pallida (Heller, 1878) (MNHN-IT-2008-4630 = MNHN
S2/HER/24), CRRF CRCHO 001, Turtle Island, Palau
(07°18.56'N, 134°30.10°E), 17 February 1995.

Etymology. The specific name is derived from the
Latin tumid (= swollen), referring to the swollen body.

Description of female. Body (Fig. 76A) very
similar in form to P. gibber, large, stout, moderately
compressed, and firmly sclerotized. Body length 6.56
mm. Prosome 5-segmented. Third and fourth pedigerous
somites expanded to form brood pouch; margin of brood
pouch with distinct angle subdistally, visible in lateral
view (Fig. 76A). Urosome (Fig. 76B) 6-segmented
although fifth pedigerous somite obscure, largely fused
with brood pouch. Genital and 4 free abdominal somites
gradually narrowing distally, each much wider than long,
345%566,351x468,277%394, 191x326, and 147x295 um,
respectively. Anal somite (Fig. 76C) short, with pair of
sclerotized, tapering ventral processes, each ornamented
with spinules near tip. Caudal ramus (Fig. 76C) curved
ventrally, tapering distally towards large terminal claw,
108 um long, armed with 3 additional unequal claws 40,
18, and 16 um long, plus 2 small setae positioned at 60%
and 84% of ramus length.

Rostrum small. Antennule (Fig. 76D) small, tapering
evenly towards tip; 9-segmented; armature formula 2, 14,
4,4, 6,4, 2, 2+aesthetasc, and 7+aesthetasc; all segments
shorter than wide and all setae small and naked. Antenna
(Fig. 76E) stout and 3-segmented; coxa short and unarmed;
allobasis with 1 small seta on subdistal inner margin; free
endopod 1-segmented, 1.7 times as long as wide (85x50
pm), armed with 5 small setae plus terminal claw, as long
as segment.

Labrum (Fig. 76F) broad, with 2 pairs of setulose
lobes (tapering outer lobe and weak, rounded inner lobe)
posterolaterally; ornamented with small patches of minute
spinules either side of mid-posterior border. Mandible
(Fig. 76G) with 5 teeth, middle one smaller, and 2 small
proximal setae on coxal gnathobase; basis with 1 seta on
subdistal medial margin, patch of setules on proximal
medial margin and 2 rows of setules on ventral surface;
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FIGURE 76. Pachypygus tumidus sp. nov., female. A, habitus, right; B, urosome, ventral; C, distal part of abdomen,
right; D, antennule; E, antenna; F, labrum; G, mandible; H, paragnath; I, maxilla. Scale bars: A, | mm; B, 0.2 mm; C,
0.1 mm; DI, 0.05 mm.
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FIGURE 77. Pachypygus tumidus sp. nov., female. A, maxillule; B, maxilliped; C, leg 1; D, leg 2; E, leg 4; F, leg 5.

Scale bars: A, F, 0.05 mm; B-E, 0.1 mm.
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exopod unsegmented, armed with 5 setae (outer 2 longer
than other 3); ornamented with about 3 rows of setules
on ventral surface; endopod 2-segmented with 4 and 10
setac on first and second segments, respectively; first
and fifth outer distal setac on second segment distinctly
larger than other endopodal setae. Paragnath (Fig. 76H)
as small lobe bearing 1 distal and 1 subdistal dentiform
processes and setules on medial surface. Maxillule (Fig.
77A) with patch of setules on medial surface proximal
to arthrite; armed with 10 setae on arthrite, 1 on coxal
endite, 2 on epipodite, and 4 on medial margin of basis;
exopod much wider than long, armed with 4 large setae
distally; endopod with 6 setae, 3 each on first and second
segments; second endopodal segment short, obscure.
Maxilla (Fig. 761) 5-segmented and armed as usual for
genus; claw on basis slender and smooth; seta on second
segment and one of 4 setae on third segment of endopod
naked. Maxilliped (Fig. 77B) 3-segmented and armed with
9, 1, and 4 setae on first to third segments, respectively;
articulations between segments incomplete; first segment
ornamented with several short rows of minute spinules on
both surfaces.

Legs 1-4 with 3-segmented rami (Fig. 77C—E). Inner
seta on coxa large in legs 1 and 2, but small and naked in
legs 3 and 4. Outer seta on basis of legs 1-4 small and
naked. Inner distal spine on basis of leg 1 finely spinulose
and longer than first endopodal segment. First exopodal
segment of legs 2—4 less than twice as long as wide. Third
exopodal segment of legs 1—4 about 1.5 times as long as
wide. Inner setae absent on all exopodal segments of leg 4.
First and third spines on third exopodal segment of legs 2
(Fig. 77D) and 3 longer than other 2 spines. Inner seta on
first endopodal segment of leg 4 shorter than other setae
on endopod. Armature formula for legs 14 as follows:

Coxa Basis Exopod Endopod

Leg 1 0-1 1-I I-I;I-1; 00,4 0-1;0-1;1,2,3
Legs2&3 0-1 1-0 [I-1;1-0; IILL,O 0-1;0-2;1,2,3
Leg4 0-1 1-0 I-0;1-0;IIILLL,O O-1;0-2;1,2,2

Leg 5 (Fig. 77F) consisting of broad protopod and free
exopod; protopod not demarcated from fifth pedigerous
somite, bearing 1 naked seta at outer distal corner and
scattered spinules at inner distal corner; exopodal segment
gradually narrowing distally, armed with 1 small, spiniform
seta and 1 naked seta, and ornamented with 2 groups of
spinules on inner surface.

Male. Unknown.

Remarks. Pachypygus tumidus sp. nov. is very
similar to P. gibber in body form. They also share the
possession of 1 large and 3 smaller claws on the caudal
ramus and an allobasis plus only 1 free endopodal segment
on the antenna, plus they have similar setation on legs
1-4. The main differences between P. tumidus sp. nov.
and P. gibber are as follows: (1) the anal somite lacks a
posterodorsal process (vs. present in P. gibber); (2) the

antennule narrows gradually and has 2 setae on the first
segment (vs. first and second segments markedly broader
than distal segments, and with 3 setae on the first segment
in P. gibber); (3) the basis of the antenna with 1 seta on
inner margin (vs. with 1 seta on outer side in P. gibber);
(4) the first endopodal segment of the maxillule bears
3 setae (vs. 4 setae in P. gibber); (5) the third exopodal
segment of legs 2—4 is only 1.5 times longer than wide (vs.
2.5 times longer in P. gibber); and (6) the inner margins
of the exopods of legs 2—4 are smooth (vs. spinulose in
P. gibber). These differences are sufficient to justify the
establishment of the new species.

Pachypygus tenuirostris sp. nov.
(Figs. 78, 79)

Type material. Holotype ¢ (dissected and mounted on a
slide, MNHN-1U-2014-21238) from Polycarpa mytiligera
(Savigny, 1816), outer Récif Néokumbi, New Caledonia,
NC 30, depth 20-30 m, Monniot coll., 09 March 1987.

Etymology. The specific name fenuirostris is derived
from the Latin tenui (=slender) and rostr (=a beak),
alluding to the narrow rostrum of the new species.

Description of female. Body (Fig. 78A) compressed,
with moderately sclerotized cuticle. Body length 5.56
mm. Cephalosome relatively small. Third pedigerous
somite and brood pouch moderately expanded; brood
pouch subcircular with rounded dorsal and posterior
margins. Urosome 6-segmented, but fifth pedigerous
somite obscure, largely incorporated into brood pouch.
Genital somite shorter than first abdominal somite. Anal
somite small, lacking process or spinules on ventral
surface. Caudal ramus (Fig. 78B) about 2.4 times longer
than wide (176x73 pm), tapering, armed with 2 setae
and probably 4 claws (2 scars indicating positions of lost
elements in holotype); 2 setae located at 60% and 72% of
ramus length; 2 observed claws short and stout, only 11
um long, slightly longer than wide.

Rostrum (Fig. 78C) evenly tapering, beak-like, 109%75
um. Antennule small, clearly 9-segmented (Fig. 78D);
first and second segments expanded; armature formula
3, 16, 5, 4+aesthetasc, 5, 3+aesthetasc, 2, 2+aesthetasc,
and 7+aesthetasc. Antenna (Fig. 78E) 4-segmented; coxa
unarmed; basis about twice as long as wide, with 1 small
seta representing exopod near outer distal corner; first
endopodal segment unarmed; compound distal endopodal
segment shorter than first segment, 82x57 pm, about 1.45
times as long as wide, and armed with 8 small setae (grouped
as 1, 3, 1, and 3) plus terminal claw, longer than segment.

Labrum (Fig. 78F) with semicircular posterolateral
lobes, both spinulose, ornamented with 4 patches of
spinules on mid-ventral surface, setules on lateral margins,
and spinules and setules at posterolateral corners. Mandible
(Fig. 78G) with 5 major teeth and 1 small proximal seta
on coxal gnathobase, plus 1 subsidiary tooth between 2
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FIGURE 78. Pachypygus tenuirostris sp. nov., female. A, habitus, right; B, left caudal ramus, outer; C, rostrum; D,
antennule; E, antenna; F, labrum; G, mandible; H, paragnath; I, maxillule; J, maxilla. Scale bars: A, 0.5 mm; B-D, F,
H, 0.05mm; E, G, 1, ], 0.1 mm.
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FIGURE 79. Pachypygus tenuirostris sp. nov., female. A, maxilliped; B, leg 1; C, leg 2; D, leg 3; E, leg 4; F, leg 5.

Scale bars: 0.1 mm.
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proximal major teeth; basis armed with 1 subdistal seta,
ornamented with patch of setules proximally on medial
margin and setulose lobe proximally on outer margin;
exopod unsegmented with 5 setae, outermost distinctly
larger than other 4; endopod 2-segmented with 4 and 10
setae on first and second segments, respectively; 4 outer
distal setae on second endopodal segment subequal in
length. Paragnath (Fig. 78H) with 2 dentiform processes,
located distally and subdistally, plus ornamentation of
dense setules on medial margin. Maxillule (Fig. 78I)
and maxilla (Fig. 78J) similar to those of P. curvatus.
Maxilliped (Fig. 79A) distinctly 3-segmented, armed with
9, 1, and 4 setae on first to third segments, respectively.
Legs 14 with 3-segmented rami (Fig. 79B-E).
Inner coxal seta large in legs 1 and 2, rudimentary in leg
3, and absent in leg 4. Outer seta on basis pinnate and
moderately large in leg 1, but small and naked in legs 2—4.
Inner distal spine on leg 1 basis 88 um long, as long as
first endopodal segment. First exopodal segment of legs
2—4 moderately elongate, about 2.5 times longer than
wide. Third exopodal segment of legs 2—4 also about 2.5
times longer than wide, with smooth, linear inner margin.
Endopodal segments of leg 1 with sensillaec on anterior
surface. Armature formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-1 1-1 I-1; I-1; I 1,4 0-1;0-1;1,2,3
Leg2 0-1 10 I-;I-1;1LLO 0-1;0-2;1,2,3
Leg3 0-1 1-0 I-1;1-0; I, 1,0 0-1;0-2;1,2,3
Leg4 0-0 -0 1-0;1-0; ILLI,O 0-1;0-2;1,2,2

Leg 5 (Fig. 79F) protopod longer than wide,
unornamented with rudimentary outer seta. Free exopodal
segment about 3.2 times longer than wide (191%59 um),
armed distally with 1 small, strongly tapering seta (or
spine) and 1 small, naked seta; ornamented with 3 rows
of spinules on medial surface.

Male. Unknown.

Remarks. In the possession of a 2-segmented
endopod in the antenna, P. tenuirostris sp. nov. can be
readily differentiated from P. gibber, P. globosus, and
P. tumidus sp. nov., all three of which have an allobasis
and only one free segment in the endopod. The two other
congeners, P. curvatus and P. macer, which share a 2-
segmented endopod can clearly be distinguished from the
new species: in P. curvatus the second segment of the
antennule is elongate, the first exopodal segment of legs
2-4 and the exopod of leg 5 are also elongate, whereas
in the new species these segments are not elongate.
In P. macer the brood pouch tapers in lateral view, the
compound distal endopodal segment of the antenna is
more than twice as long as wide (compared to only 1.45
times as long as wide in P, tenuirostris sp. nov.), and the
second exopodal segment of leg 2 and the first exopodal
segment of leg 3 both lack an inner seta (which is present
in the new species).

Pachypygus papillosus sp. nov.
(Figs. 80, 81)

Type material. Holotype (intact @, MNHN-IU-2014-
21239), paratype (intact @, MNHN-1U-2014-21240),
and dissected paratype (9, figured) from the compound
ascidian Polycitor africanus Monniot F. & Monniot
C., 1997 (MNHN-IT-2008-6885 = MNHN A3/POL.
A/21), CRRF OCDN 3667-U, Pemba Island, Tanzania
(5°14.42°S-39°35.61’E), depth 30 m, 26 January 1996.
Additional material. 1 © (MNHN-IU-2018-1812) from
P. africanus, Pemba 1., Tanzania, OCDN 3767-U; 1 @
(dissected) from P. africanus, Tanzania, OCDN 3667-U,
1996; 2 9 (MNHN-TU-2018-1813) from P. africanus,
Ibo, Mozambique depth 0-20 m, November 1995.

Etymology. The specific name refers to the papillate
ornamentation over body surface of the new species.

Description of female. Body (Fig. 80A) narrow in
lateral view, ventrally flexed. Body with thick cuticle
and surface densely ornamented with rounded papillae
(Fig. 80B, C, D, E). Body length 2.65 mm. Dorsal shield
of cephalosome with prominent, digitiform process at
each posterolateral corner (Fig. 80A, B). Brood pouch
with almost straight dorsal margin, tapering obliquely in
posterior third. Fifth pedigerous somite short and largely
fused with brood pouch. Free urosome (Fig. 80C) 5-
segmented: genital somite rectangular, wider than long,
218x%250 um; 4 free abdominal somites 280x211,225x%185,
109%153, and 84%123 pm, respectively. Anal somite (Fig.
80D) with short dorsal margin and longer ventral margin
in lateral view, and protruding posteroventrally, Caudal
ramus (Fig. 80D) inserted proximally on dorsal surface of
anal somite, about 2.75 times longer than wide (121x44
um), slightly curved ventrally, narrowing distally; armed
with 2 large and 2 small claws, plus 2 setae; lengths of
claws 27, 21, 17, and 14 pm; 2 setae positioned at 48%
and 71% of ramus length.

Rostrum (Fig. 80E) triangular, wider than long,
159x188 um, densely papillate on ventral surface, and
tipped with small conical process. Antennule (Fig. 80F)
8-segmented; second segment tapering, with papillate
ornamentation, comprising about half length of entire
antennule and about twice as long as wide; distal 6
segments small, combined length only half length of
second segment; armature formula 3, 15?, 4, 3, 3, 2,
2+aesthetasc, and 7+aesthetasc; all setae small and naked.
Antenna (Fig. 80G) narrow, 4-segmented; coxa and basis
unarmed; first endopodal segment broad, unarmed;
compound distal endopodal segment 1.2 times longer
than first segment and 2.9 times as long as wide (94x32
um); armed with 7 small setae (arranged as 3, 1, and 3)
plus terminal claw, about half as long as segment.

Labrum (Fig. 80H) with paired semicircular lobes
posterolaterally, both spinulose; posterior margin concave,
mid-ventral lobe spinulose, and lateral margins setulose
distally. Mandible (Fig. 80I) with 5 teeth and 2 small setae
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FIGURE 80. Pachypygus papillosus sp. nov., female. A, habitus, right; B, posterolateral process of cephalosome; C,
urosome, ventral; D, distal part of abdomen, right; E, rostrum; F, antennule; G, antenna; H, labrum; I, mandible; J,
paragnath; K, maxillule. Scale bars: A, 0.5 mm; B, C, 0.1 mm; D-K, 0.05 mm.
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maxilliped; C, leg 1; D, leg 2; E, leg 3; F, leg 4;
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FIGURE 81. Pachypygus papillosus sp. nov., female. A, maxilla; B

G, leg 5. Scale bars: 0.05 mm.
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on coxal gnathobase; basis with 1 seta and patch of setules
proximally on medial margin; exopod unsegmented, armed
with 5 subequal setae; endopod with 4 and 9 setae on first
and second segments, respectively, second outer seta on
distal margin of second endopodal segment small, about
half as long as adjacent setac on either side. Paragnath
(Fig. 80J) with 2 dentiform processes and setulose medial
margin, as usual for genus. Maxillule (Fig. 80K) with 9
setae on arthrite, 1 on coxal endite, 2 on epipodite, 4 on
medial margin of basis (second proximal seta much larger
than other 3), 4 on exopod; endopod 2-segmented with
4 setae on medial margin of first segment and 3 setae on
distal margin of small second segment. Maxilla (Fig. 81A)
5-segmented; syncoxa with 4, 1, 2, and 3 setae on first to
fourth endites, respectively; basis with slender, strongly
curved claw plus 2 setae; slender endopod with 1, 1, and
4 pinnate setae on first to third segments, respectively.
Maxilliped (Fig. 81B) 3-segmented, armed with 9, 1, and
3 setae on first to third segments, respectively; articulation
between proximal 2 segments incomplete.

Legs 1-4 (Fig. 81C—F) with 3-segmented rami. Inner
seta on coxa present in legs 1 and 2, lacking in legs 3
and 4. Outer seta on basis large in leg 1 but small in legs
2—4. Inner distal spine on basis of leg 1 longer than first
endopodal segment, finely spinulose. Inner seta on first
exopodal segment large in leg 2, absent in legs 3 and 4.
Inner margin of second and third exopodal segments of
legs 2—4 straight and smooth. First exopodal segment of
legs 2—4 about 3 times longer than wide. Third exopodal
segment about 3 times longer than wide in legs 2 and
3, about 2.5 times longer than wide in leg 4. Armature
formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-1 1-1 I-1;1-1; I, I, 4 0-1;0-1;1,2,3
Leg2 0-1 -0 I-1;1-0; IL 11,0 0-1;0-2;1,2,3
Leg3 0-0 1-0 1-0; I-0; I, I, 0 0-1;0-2; 1,2, 3
Leg4 0-0 1-0  1-0;1-0; IL I, O 0-1;0-2;1,2,2

Leg 5 (Fig. 81G) protopod slightly longer than wide,
armed with 1 seta at outer distal corner and ornamented
with row of spinules distally near base of exopod; free
exopodal segment about 3.1 times longer than wide
(89%29 pm), armed with 1 small spine and 1 naked seta
distally; ornamented with 3 rows of small spinules on
medial surface.

Male. Unknown.

Remarks. As indicated by the specific name, the
new species is characterised by the dense ornamentation
of papillae on the dorsal surface of the prosome, all over
the surface of the urosomites, and on certain appendages.
The large processes on the cephalosome extend back
from the posterolateral corners of the dorsal shield and
are not known from any other species of Pachypygus. The
presence of 9 setae on the second endopodal segment of
the mandible, and the 3 setae on the third segment of the

maxilliped are also characteristic features; for comparison,
all known congeners possess 10 and 4 setae, respectively,
on these segments. Collectively these character states
serve to clearly differentiate this distinctive new species
from all of its congeners.

Pachypygus exilis sp. nov.
(Figs. 82, 83)

Type material. Holotype (intact @, MNHN-IU-2014-
21241) and paratype (9, dissected) from the compound
ascidian Aplidium nadaense (Nishikawa, 1980) (MNHN-
IT-2008-576 = MNHN A1l /APL.B/407), CRRF OCDN
5743-A, Brooker Channel, Calvados Island Chain,
Louisiade Archipelago, Papua New Guinea (11°03.09°S,
152°28.62’E), depth 7 m, 01 June 1998.

Additional material. 1 @ (dissected) from Aplidium
lineatum Monniot F. & Monniot C., 1996, North Sulawesi,
Indonesia, OCDN 1447-1.

Etymology. The specific name is from the Latin exil
(= small), referring to the relatively small body size of the
new species.

Description of female. Body (Fig. 82A) relatively
small and stout, bilaterally compressed, and flexed
ventrally. Body length 1.55 mm. Posterolateral corners of
cephalosome produced into small nipple-like processes.
Brood pouch tapering in posterior quarter towards blunt
tip. Urosome (Fig. 82B) 6-segmented, distinctly narrowing
posteriorly: fifth pedigerous somite 233 um wide, distinct
but not articulated from brood pouch. Genital somite much
wider than long, 71x180 pum; 4 free abdominal somites
91x144, 98x122, 85x91, and 40%69 pm, respectively.
Anal somite small, lacking posteroventral protuberance.
Caudal ramus (Fig. 82C) about 2.8 times longer than
wide (62x22 pm), armed with 4 distal claws and 2 setae;
claws subequal in length and thickness, 13, 12, 11, and
11 pm long; 2 setae as long as greatest width of ramus,
positioned at 49% and 67% of ramus length.

Rostrum (Fig. 82D) 9482 um, slightly longer than
wide, tapering strongly in distal half, but with nearly
parallel lateral margins proximally. Antennule (Fig. 82E)
9-segmented; first 2 segments broad; second segment
elongate, about twice as long as wide; armature formula
3, 16 (2 setac omitted in Fig 82E), 6, 4+aesthetasc, 5,
2+aesthetasc, 2, 2+aesthetasc, and 7+aesthetasc; all setae
naked. Antenna (Fig. 82F) slender, 4-segmented; coxa,
basis, and first endopodal segment unarmed; basis and
first endopodal segment subequal in length; compound
distal endopodal segment about 3.6 times longer than
wide (87%24 um) and about 1.3 times longer than first
endopodal segment, armed with 8 setae (arranged as 3,
2, and 3) plus terminal claw, more than half as long as
segment.

Labrum (Fig. 82G) with posterolateral prominences
ornamented with setules laterally and spinules distally;
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FIGURE 82. Pachypygus exilis sp. nov., female. A, habitus, right; B, urosome, ventral; C, right caudal ramus, outer;
D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, maxillule; J, maxilliped. Scale bars: A, 0.2 mm; B, 0.1
mm; C, E, G, 1, 0.02 mm; D, F, H, J, 0.05 mm.
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FIGURE 83. Pachypygus exilis sp. nov., female. A, paragnath; B, maxilla;
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small posteromedian lobe bearing spinules. Mandible (Fig.
82H) with 5 teeth and 2 small setae on coxal gnathobase;
basis with 1 seta on medial margin and tuft of setules
proximally on outer margin; exopod unsegmented, armed
with 5 setae, outermost seta distinctly longer than other 4;
endopod with 4 and 10 setae on first and second segments,
respectively. Paragnath (Fig. 83A) as usual for genus.
Maxillule (Fig. 82I) with 10 setae on arthrite, otherwise
setation as in P. papillosus sp. nov. Maxilla (Fig. 83B)
as usual for genus. Maxilliped (Fig. 82J) with 9, 1, and 3
setae on first to third segments, respectively; articulation
incomplete between first and second segments.

Legs 1-4 (Fig. 83C—G) with 3-segmented rami. Inner
coxal seta well-developed in legs 1 and 2, lacking in legs
3 and 4. Outer seta on basis large and pinnate in leg 1,
small and naked in legs 2—4. Inner distal spine on basis of
leg 1 longer than first endopodal segment, with spinulose
margins. First to third endopodal segments of leg 1 (Fig.
83D) with 6, 3 or 4, and 2 or 3 sensillae, respectively, on
anterior surface. First exopodal segment of legs 2—4 about
3 times longer than wide. Third exopodal segment of legs
2—4 about 2.5 times longer than wide. Armature formula
for legs 1-4 as in P. papillosus sp. nov.

Leg 5 (Fig. 83H) protopod longer than wide, armed
with 1 seta at outer distal corner and ornamented with row
of spinules distally near base of exopod; free exopodal
segment about 3.9 times longer than wide (101x26
pum), armed with 1 small spine and 1 naked seta distally,
ornamented with 4 or 5 rows of small spinules on medial
surface.

Male. Unknown.

Remarks. Pachypygus exilis sp. nov. most closely
resembles P. papillosus sp. nov. as both have paired
posterolateral processes on the corners of the dorsal
shield of the cephalosome. Both also have 3 setae on the
third segment of the maxilliped and share the identical
armature formula for legs 1-4. They differ in: (1) the size
of the posterolateral processes on the cephalosome, which
are small in the new species but large in P. papillosus
sp. nov.; (2) the unusually elongate second segment of
the antennule is rectangular in the new species, compared
to tapering in P. papillosus sp. nov.; and (3) the second
endopodal segment of the mandible is armed with 10
setae in the new species, compared to only 9 setae in P.
papillosus sp. nov. The most conspicuous difference,
however, is that the new species lacks any papillate
ornamentation on the body surface, in contrast to the
highly ornate P. papillosus sp. nov.

Pachypygus stomozoae sp. nov.
(Figs. 84, 85)

Type material. Holotype ¢ (dissected and mounted on
a slide, MNHN-IU-2014-21242) from the compound
ascidian Stomozoa roseola (Millar, 1955) (MNHN-

IT-2008-8049 = MNHN A3/STO/4), CRRF OCDN
1218-J, Manado Is., Sulawesi, Indonesia (01°23.74’N—
124°32.41’E), depth 20 m, 06 May 1993.

Etymology. The species name is derived from the
generic name of the ascidian host.

Description of female. Body (Fig. 84A) bilaterally
compressed, flexed ventrally. Body length 3.06 mm.
Dorsal shield of cephalosome with prominent, nipple-
like posterolateral processes. Brood pouch in lateral view
slightly longer than wide, tapering in posterior third,
with rounded posterior margin; fifth pedigerous somite
largely incorporated into brood pouch. Free urosome
(Fig. 84B) 5-segmented: genital somite much wider than
long, 173%x318 um, with convex lateral margins; 4 free
abdominal somites 286x259, 273x223, 182x173, and
68x132 um, respectively. First to third abdominal somites
each distinctly longer than wide. Anal somite (Fig. 84C)
with rounded expansion ventrally, with sclerotized ventral
surface. Caudal ramus (Fig. 84D) inserted dorsolaterally
on anal somite, curved ventrally, tapering, about twice as
long as wide (114x56 pum), and armed with 4 claws and
2 setae; claws 26, 17, 15, and 15 pm long; 2 setae shorter
than width of ramus at base, positioned at 60% and 75%
of ramus length.

Rostrum (Fig. 84E) conical, slightly longer than wide
(170%159 pum), with slightly angular apex. Antennule (Fig.
84F) 9-segmented, gradually narrowing from second to
apical segments; armature formula 3, 16, 5, 4+aesthetasc,
4, 3, 2, 2+aesthetasc, and 7+aesthetasc; second segment
broadest and longest, about 1.5 times longer than wide;
all setae thin and naked. Antenna (Fig. 84G) slender,
4-segmented; coxa, basis and first endopodal segment
unarmed; basis only slightly longer than first endopodal
segment; compound distal endopodal segment about 3.5
times longer than wide (131x38 um) and about 1.2 times
longer than first; armed with 9 setae (arranged as 1, 3, 2,
and 3) plus terminal claw, nearly as long as segment.

Labrum (Fig. 84H) setulose along lateral margins;
with paired spinulose, semicircular posterolateral lobes
and weak mid-posterior lobes. Mandible (Fig. 841) with 5
teeth and 2 setae on coxal gnathobase; basis with 1 seta on
medial margin; exopod unsegmented, armed with 5 setae,
innermost shorter than others, outer 2 setae distinctly
longer than other 3; endopod with 4 and 10 setae on first
and second segments, respectively; second and third inner
distal setac on second segment about half as long as first
and fourth inner distal setae. Paragnath (Fig. 84J) with
distal and subdistal dentiform processes and ornamented
with setules on medial margin. Maxillule (Fig. 84K) and
maxilla (Fig. 85A) armed as in P. exilis sp. nov. Maxilliped
(Fig. 85B) 3-segmented and armed with 9, 1, and 3 sectae
on first to third segments, respectively; articulation
between first and second segments incomplete.

Legs 1-4 (Fig. 85C—F) with 3-segmented rami. Inner
seta on coxa well-developed in legs 1 and 2, but absent in
legs 3 and 4. Outer seta on basis large and pinnate in leg
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FIGURE 84. Pachypygus stomozoae sp. nov., female. A, habitus, right; B, urosome, ventral; C, distal part of abdomen,
right; D, left caudal ramus, outer; E, rostrum; F, antennule; G, antenna; H, labrum; I, mandible; J, paragnath; K,
maxillule. Scale bars: A, 0.5 mm; B, 0.2 mm; C, F, H, J, K, 0.05 mm; D, 0.02 mm; F, G, I, 0.1 mm.
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FIGURE 85. Pachypygus stomozoae sp. nov., female. A, maxilla; B, maxilliped;

G, leg 5. Scale bars: A, B, G, 0.05 mm; C-F,
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1, but small and naked in legs 2—4. Inner distal spine on
basis of leg 1 longer than first endopodal segment, 73 um
long, ornamented with minute spinules along margins.
Basis and first to third endopodal segments of leg 1 with
3,7, 3, and 3 hair-like sensillae, respectively on anterior
surface. First exopodal segments of legs 2—4 each about
2.5 times longer than wide. Third exopodal segment of
legs 2—4 about 2.0, 2.6, and 2.6 times longer than wide,
respectively. Armature formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-1 1-1 I-1; I-1; I, I, 4 0-1;0-1;1,2,3
Leg2 0-1 1-0 I-1; I-0; IL II, 0 0-1;0-2;1,2,3
Leg3 0-0 1-0 I-1; 1-0; I I, 0 0-1;0-2; 1,2, 3
Leg4 0-0 1-0 1-0; I-0; IL II, O 0-1;0-2;1,2,2

Leg 5 (Fig. 85G) 2-segmented: protopod about as
long as wide, not articulated basally, with 1 outer distal
seta and minute spinules on posteroventral border; free
exopodal segment about 2.9 times longer than wide
(144x49 pm), armed with small, claw-like spine and
naked seta on oblique distal margin, and ornamented with
4 rows of minute spinules on medial surface.

Male. Unknown.

Remarks. In possessing paired posterolateral
processes on the dorsal shield of the cephalosome and 3
setae on the third segment of the maxilliped, Pachypygus
stomozoae sp. nov. is similar to P. papillosus sp. nov. and
P. exilis sp. nov. It can be differentiated from P. papillosus
sp. nov. by its smooth body surface, lacking the numerous
papillae so characteristic of P. papillosus sp. nov., and by
the smaller posterolateral processes on the cephalosome
and the possession of 10 setae on the second endopodal
segment of the mandible (vs. 9 in P. papillosus sp. nov.).
Pachypygus stomozoae sp. nov. is more similar to P.
exilis sp. nov. The differences between the new species
and P, exilis sp. nov. are as follows: (1) the body is almost
twice as long, 3.06 mm long (vs. 1.55 mm in P. exilis
sp. nov.); (2) the first and second abdominal somites are
distinctly longer than wide (vs. wider than long in P. exilis
sp. nov.); (3) the second antennular segment is about 1.5
times longer than wide (vs. about twice as long as wide in
P. exilis sp. nov.); (4) the 2 outer setae on the mandibular
exopod are longer than the other 3 setae (vs. the outermost
seta is longer than the other 4 in P. exilis sp. nov.); and (5)
the first exopodal segment of leg 3 bears an inner seta (vs.
this seta lacking in P. exilis sp. nov.). This comprehensive
set of differences justifies the establishment of the new
species.

Pachypygus bisetiger sp. nov.
(Figs. 86, 87)

Type material. Holotype (intact @, MNHN-IU-2014-
21243), paratype (intact @, MNHN-IU-2014-21244),

and dissected paratype (9, figured), from the compound
ascidian Clavelina detorta (Sluiter, 1904), lagoon, New
Caledonia, B. Richer de Forges - ORSTOM coll.

Etymology. The specific name refers to the presence
of the two setae on the third segment of the maxilliped.

Description of female. Body (Fig. 86A) bilaterally
compressed. Dorsal shield of cephalosome with short,
broad posterolateral processes and convex dorsal
protrusion. Dorsal tergites of first to third prosomites
incompletely developed, with unsclerotized gaps between
them. Third and fourth pedigerous somites forming brood
pouch; fourth pedigerous somite suboval. Urosome (Fig.
86B) 6-segmented, gradually narrowing distally. Fifth
pedigerous somite short, 90x242 pm, but well-defined
from fourth pedigerous somite. Genital and 4 free
abdominal somites 155%215, 181x176, 167x158, and
121x124, and 67x94 pm, respectively. Anal somite (Fig.
86C) with highly sclerotized posteroventral protrusion
and short dorsal margin. Caudal ramus (Fig. 86C) inserted
dorsolaterally on anal somite, about 2.5 times longer than
wide (114x45 pm), narrowing distally, and armed with 4
distal claws (1 large and 3 small) and 2 setae; lengths of
claws 35, 20, 17, and 14 um; setae as long as distal width
of ramus, positioned at 56% and 75% of ramus length.

Rostrum (Fig. 86D) bulbous, narrowing proximally,
widest in middle, rounded distally and with large pore at
apex. Antennule (Fig. 86E) 9-segmented, second segment
widest, more distal segments narrowing gradually; fifth
segment subdivided by incomplete suture line on posterior
side; armature formula 3, 16, 5, 2+ 2 aesthetascs, 4,
2+aesthetasc, 2, 2+aesthetasc, and 7+aesthetasc; all setae
naked and most setaec long. Antenna (Fig. 86F) stout,
4-segmented; coxa and basis unarmed; first endopodal
segment slightly shorter than basis, with 1 seta on inner
margin; compound distal endopodal segment slightly
shorter than first, twice as long as wide (61x32 um);
armed with 8 setae (grouped as 3, 2, and 3) plus terminal
claw longer than segment.

Labrum (Fig. 86G) with large semicircular
posterolateral lobes ornamented with setules on outer
margin and inner side; convex posterior margin setulose.
Mandible (Fig. 86H) with 6 teeth, including 4 blunt,
indistinct proximal ones, and 2 small setae on coxal
gnathobase; basis with 1 seta on medial margin; exopod
with 5 setae, outer 2 distinctly larger than 3 inner setae;
endopod with 4 and 9 setae on first and second segments,
respectively; 2 outer distal setae on second endopodal
segment subequal in length, third much larger than other
8. Paragnath (Fig. 87A) as usual for genus. Maxillule
(Fig. 86I) with 10 setae on arthrite, 1 on coxal endite, 2
on epipodite; basis with 4 setae on medial margin, second
proximal seta larger than other 3; exopod with 4 setae
distally; endopod 2-segmented, with 3 small setae on first,
and 2 (1 long, naked and 1 short pinnate) setae on second
segment. Maxilla (Fig. 87B) 6-segmented; precoxa with
4 and 1 setae on first and second endites, respectively;
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FIGURE 86. Pachypygus bisetiger sp. nov., female. A, habitus, right; B, urosome, ventral C, distal part of abdomen,
right; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, maxillule; J, maxilliped. A, 0.5 mm; B, 0.1 mm;

C-F, H-J, 0.05 mm; G, 0.02 mm.
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FIGURE 87. Pachypygus bisetiger sp. nov., female. A, paragnath; B, maxilla; C, leg 1; D, leg 2; E, leg 3; F, leg 4; G,

leg 5. Scale bars: A, G, 0.02 mm; B-F, 0.05 mm.
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coxa incompletely articulated from precoxa, with 2 and 3
setae on first and second endites, respectively; basis with
slender, smooth claw plus 2 setae; endopod slender with
1, 1, and 4 setae on first to third segments, respectively.
Maxilliped (Fig. 86J) 3-segmented, armed with 9, 1, and 2
setae on first to third segments, respectively; third segment
small; articulation incomplete between first 2 segments.

Leg 1 (Fig. 87C) with 3-segmented rami. Legs 2—4
(Fig. 87D—F) each with 3-segmented exopod and 2-
segmented endopod. Inner seta on coxa well-developed in
leg 1, rudimentary in leg 3, but apparently absent in legs 2
and 4. Outer seta on basis broad and pinnate in leg 1, but
small and naked in legs 2—4. Inner distal spine on basis of
leg 1 acutely pointed at tip, 39 pm long, slightly longer
than first endopodal segment. Outer spines on exopods
of legs 2—4 slender, but swollen distally. First exopodal
segment of legs 2—4 elongated, about 3.3 times longer
than wide in legs 2 and 3 and 2.5 times in leg 4. Setae on
legs 2—4 sparsely pinnate. Armature formula for legs 1-4
as follows:

Coxa Basis Exopod Endopod
Legl 0-1 1-1 I-1;I-1; I, 1,4 0-1;0-1; 1,2, 3
Leg2 0-0 1-0 I-1; I-1; IL 11,0 0-1;1,2,5
Leg3 0-1 1-0 I-1; I-0; I, I, O  0-1;1,2,5
Leg4 0-0 1-0 I-1; I-0; IL II,O O-1;1,2,4

Leg 5 (Fig. 87G) 2-segmented. Protopod longer than
wide, fused with somite, armed with 1 naked seta at outer
distal corner and ornamented with row of several minute
spinules near inner distal corner; free exopodal segment
about 3.4 times longer than wide (65%19 pum), armed
distally with 1 small spine and 1 naked seta; ornamented
with 3 rows of minute spinules on medial surface.

Male. Unknown.

Remarks. Pachypygus bisetiger sp. nov. is unique
in the genus in having only 2 setae on the third segment
of the maxilliped; all other species have either 3 or 4
setae. In addition, there are only 2 setac on the second
endopodal segment of the maxillule in the new species,
whereas there are 3 setae on this segment in all other
described species. The 2-segmented endopod of legs 2—4
in the new species is also unique: all other species have
3-segmented endopods on these legs. The distal segments
of the 2-segmented endopods are compound, representing
the second and third ancestral segments.

Genus Notopterophorus Leuckart, 1859

Diagnosis. Female body with large brood pouch, often
extending from third pedigerous somite backwards,
incorporating fourth pedigerous somite and most of fifth.
First to third or fourth pedigerous somites each typically
with paired dorsal wing-like extensions; extensions
often terminating in slender tapering process(es). Free

urosome 5-segmented in female consisting of genital
somite and 4 abdominal somites. Urosome 6-segmented
in male. Anal somite often with processes. Caudal rami
curved; armed with 4 claws and 2 setae. Rostrum well-
developed. Female antennule 8- or 9-segmented, with
first and second segments typically broader than distal
segments: segmental fusion pattern I-I1, III-XI, XII-XIV,
XV-XVI, XVII-XX, XXI-XXII, XXIV, XXV, XXVI-
XXVIII; or with additional compound segment XII-
XVI in 8-segmented species. Male antennule typically
9-segmented; non-geniculate. Antenna consisting of
coxa, basis, and 2-segmented endopod or with allobasis
incorporating first endopodal segment and 1-segmented
free endopod; exopod reduced to seta or absent. Mandible
with well developed coxal gnathobase and biramous
palp armed with 1 seta on basis, 5 setae on exopod, and
4 and 10 setae on first and second endopodal segments,
respectively (3 and 8 in N. glabrus sp. nov.). Maxillule
with 10 setae on arthrite, 1 on coxal endite, 2 on epipodite,
and 3 on medial margin of basis; exopod unsegmented
with 4 setae distally; endopod 2-segmented with variable
setation on first and second segments; unsegmented in
some species. Maxilla indistinctly 5-segmented, syncoxa
enditic formula 4, 1, 2, 3, or reduced; basis with claw plus
2 setae, 3-segmented endopod with setal formula 1, 1, 3 or
4. Maxilliped 3-segmented and armed with 9 setae on first
segment, 1 on second and 4 on third (rarely 3). Legs 1-4
biramous with 3-segmented exopods and 2-segmented
endopods; first exopodal segment of legs 2—4 typically
elongate; armature formula of female typically:

Coxa Basis Exopod Endopod

Leg1 0-1 1-1 I-1; I-1; I, 1,4 0-1;1,2,4
Legs2&3 0-1 1-0 I-1;I-1; 1L L O O-1;1,2,5
Leg4 0-1 1-0 I-0;I-1;ILI,0 0-1;1,2,4

Leg 5 consisting of large protopod fused to somite
and free exopodal segment armed with 2 elements.

Type species. Notopterophorus elongatus Buchholz,
1869.

Remarks. Notopterophorus is a problem genus;
indeed, it lies at the focal point of a cluster of nomenclatural
and taxonomic problems. Firstly, as noted by many
previous authors, Notopterophorus of Costa, 1840 is a
nomen nudum. Sars (1921) attributed this genus to Costa
(1852) as this publication included a plate of figures some
of which clearly represented a Notopterophorus. 1llg &
Dudley (1965) considered this issue at some length and
finally attributed the genus Notopterophorus to Leuckart
(1859). This treatment was followed by Gotto (1993), for
example, but has not been universally adopted. Secondly,
species delimitation is an historic problem within the
genus Notopterophorus. 1llg & Dudley (1965) devoted
considerable effort into the careful analysis of the nominal
species and their diagnostic features in their study of
the notodelphyids from the vicinity of Naples. They
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recognized five species as valid, providing redescriptions
of three of them: N. elongatus Buchholz, 1869, N. papilio
Hesse, 1864, and N. elatus Giesbrecht, 1882, and treating
two others as valid, N. auritus (Thorell, 1859) and N.
micropterus Sars G.O., 1921. The painstaking study of Illg
& Dudley (1965) also established numerous synonymies
between early species records that were incompletely or
inadequately described by Costa (1852), Hesse (1864,
1869), Buchholz (1869), Leuckart (1859), Aurivillius
(1882), Kerschner (1879) and others. In his synoposis of
the British fauna Gotto (1993) included four species, N.
auritus, N. elatus, N. elongatus, and N. papilio. Currently
five species are listed as valid in the World of Copepoda
(Walter & Boxshall, 2020): N. micropterus, N. auritus, N.
elongatus, N. papilio and N. elatus—all widely recorded
in European waters.

Various characters, including the positions of the 2
caudal setae, the setation of particular appendages, and
even the relative lengths of setae and spines on these
appendages, have been highlighted as useful in species
discrimination. However, after careful comparison
between the appendages of the described species, we
have failed to find reliable differences between species.
Our comparisons excluded N. cristatus Hesse, 1871
which is a species inquirendum. Some characters have
been recognized as variable: for example, the endopod of
the maxillule has been described as having either 6 or 7
setae. Sars (1921) figured the 7 (4+3) setae condition of
the endopod in N. auritus, but only 6 setac were present
in one of our examined specimens. Illg & Dudley (1965)
reported that the setation could be either 6 or 7 in N.
papilio and N. elongatus. In an individual of N. papilio
we observed the 6 and 5 setae conditions on different
sides of the body. Given our current inadequate state of
knowledge concerning variability exhibited within this
genus, we here treat this variability as infraspecific.

Notopterophorus micropterus Sars G. O., 1921
(Figs. 88-91)

Material examined. 8 ¥ 9,2 3¢ (MNHN-IU-2018-1814)
from Ascidia mentula Miiller, 1776, Bergen, Norway; 63
22,13 (MNHN-IU-2018-1815) and dissected 2 99, 1
& from A. mentula, Bergen, Norway.

Supplementary description of female. Body (Fig.
88A) dark brown in colour after alcohol preservation.
Body length 5.40 mm. Prosome (Fig. 88B) with somites
defined from each other by weak constrictions. First to third
pedigerous somites each with paired dorsal extensions;
small on first pedigerous somite, short, broad and with
pointed apex on second, and tapering and with slender
apical process on third. Brood pouch oval in dorsal view,
with conical process on posteromedial margin (process
variable in size, pointed or blunt, sometimes absent).
Urosome 6-segmented, but fifth pedigerous somite largely

incorporated into brood pouch. Genital somite 408x476
pum; 4 free abdominal somites 497x415, 401x340,
258x%252, and 17x190 pum, respectively. Anal somite (Fig.
88C) highly sclerotized ventrally and ornamented with
rows of minute spinules. Caudal ramus (Fig. 88C) about
2.4 times longer than wide, gradually narrowing distally,
armed with 4 claws and 2 setae; claws 36, 29, 25, and 22
pum long; 2 setae located at 60% and 74% of ramus length;
ornamented with patch of minute spinules near proximal
seta.

Rostrum (Fig. 88D) small, conical, 67x47 pum, with
slightly convex lateral margins each with row of minute
spinules. Antennule (Fig. 88E) 9-segmented; first and
second segments expanded; armature formula 3, 16,
2, 4+aesthetasc, 5, 3+aesthetasc, 2, 2+aesthetasc, and
7+aesthetasc; second segment with minutely wrinkled
surface near articulation with third segment. Antenna (Fig.
88F) consisting of coxa, allobasis and free 1-segmented
endopod; coxa unarmed; allobasis with 1 small seta
and short trace of suture at region slightly proximal to
midlength; free compound endopodal segment 2.25 times
longer than wide (90x40 pum), shorter than basis, and
armed with 8 small setae plus terminal claw, as long as
segment.

Labrum (Fig. 88G) with 3 setulose lobes along distal
margin. Mandible (Fig. 88H) with 5 teeth along medial
margin of coxal gnathobase, middle tooth smaller than
other 4; basis with 1 medial seta; exopod with 5 setae,
outermost seta longer than others; endopod with 4 and 10
setae on first and second segments, respectively; outermost
and fifth outer seta on distal margin of second segment
distinctly longer than others on segment. Paragnath (Fig.
88I) with 2 pointed processes (1 apical and 1 subapical)
and setulose medial margin. Maxillule (Fig. 88J) armed
with 10 setae on arthrite, 1 on coxal endite, 2 on epipodite;
basis with 4 setae on medial margin, 2 middle setae larger
than other 2; exopod with 4 setae distally; endopod 2
segmented with 4 and 3 setae on first and second segments,
respectively. Maxilla (Fig. 89A) 5-segmented; syncoxa
subdivided by incomplete unsclerotized region, with 4, 1,
2, and 3 setae on first to fourth endites, respectively; basis
with 2 setae and 1 slender claw bearing 2 or 3 pairs of
spinules on concave margin; endopod slender, armed with
1, 1, and 4 setae on first to third segments, respectively.
Maxilliped (Fig. 89B) 3-segmented, but first and second
segments separated by incomplete articulation; armed with
9, 1, and 4 setae on first to third segments, respectively;
first segment ornamented with rows of minute spinules on
anterior and posterior surfaces; third segment with faint,
incomplete suture line.

Legs 14 (Fig. 89C-F) each with 3-segmented
exopod and 2-segmented endopod; exopods slightly
longer than endopods. Inner seta on coxa well-developed
in legs 1 and 2, but lacking in legs 3 and 4. Outer seta on
basis small in all legs. Inner distal seta on basis of leg 1
slender, smooth, and longer than first endopodal segment.
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FIGURE 88. Notopterophorus micropterus Sars G. O., 1921, female. A, habitus, right; B, habitus, dorsal; C, distal
part of abdomen, right; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, paragnath; J, maxillule. Scale
bars: A, B, 0.5 mm; C, E-J, 0.05 mm; D, 0.02 mm.

NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS Megataxa 004 (1) © 2020 Magnolia Press « 137



N\ ); 3 Z
. : w = = 4‘%
S S

o L2 i TR
§4 444444 B SN\ RSSO
L \\nouwnwwunwmwwwowb e NN

N : A\
/f/ ARNNANANSNN N

SZAL
o
MW“(‘{“ <=

St

Ny AN
N\

S DN

NSNS

leg 1; D, leg 2; E,

; G,

female. A, maxilla; B, maxilliped

leg 3; F, leg 4; G, leg 5. Scale bars: A, B, G, 0.05 mm; C-F, 0.1 mm.

FIGURE 89. Notopterophorus micropterus Sars G. O., 1921,
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FIGURE 90. Notopterophorus micropterus Sars G. O., 1921, male. A, habitus, right; B, antennule; C, antenna; D,
mandible; E, maxillule; F, maxilliped; G, leg 2. Scale bars: A, 0.1 mm; B-G, 0.02 mm.
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FIGURE 91. Notopterophorus micropterus Sars G. O., 1921, male. A, leg 3; B, leg 4. Scale bars: 0.02 mm.

Distalmost spine on third exopodal segment of leg 2
distinctly longer than other spines on same segment, but
same element on legs 3 and 4 shorter than other spines on
segment. Second endopodal segment of leg 3 with trace
of articulation at proximal third (Fig. 89E). Armature
formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-1 1-1 I-1; I-1; I, 1,4 0-1;1,2,4
Leg2 0-1 1-0 I-1;1-0; I, 1,0 0-1;1,2,5
Leg3 0-0 -0 I-1;1-0; I, ,O 0-1;1,2,5
Leg4 0-0 1-0 I1-0;1-0;II, 1,0 0-1;1,2,4

Leg 5 (Fig. 89G) consisting of protopod and exopod.
Protopod not articulated from somite, with 1 naked seta
on outer distal process and row of spinules at ventrodistal
region near base of exopod. Free exopodal segment 3.6
times longer than wide (138%38 um), slightly narrowing
distally, armed with 1 small spine and 1 slender seta;
ornamented with 5 rows of minute spinules on medial
surface and 1 or 2 rows of minute spinules on outer
surface.

Supplementary description of male. Body (Fig.
90A) distinctly segmented. Body length 1.58 mm.
Prosome-urosome division indistinct. Prosome slightly
dorsoventrally  depressed. Urosome  6-segmented,
cylindrical, curved ventrally. Anal somite with fewer

spinules on ventral surface than in female. Caudal rami as
in female.

Rostrum as in female. Antennule (Fig. 90B) 9-
segmented but articulation indistinct between penultimate
and terminal segments; non-geniculate; armature formula
3, 12+III, 4, 4+aesthetasc. 5. 3+aesthetasc, 2, 2, and
7+aesthetasc; second segment armed with 12 setae and
3 conical, thick spines. Antenna (Fig. 90C) much stouter
than that of female; free endopodal segment as long as
wide, armed with 8 setae plus terminal claw, longer than
segment.

Labrum as in female. Mandible (Fig. 90D) with
5 equal teeth on coxal gnathobase; basis with large,
globular outer proximal swelling; 5 setae on exopod equal
in length; endopod with 2 and 8 setae on first and second
segments, respectively. Maxillule (Fig. 90E) different
from that of female in having 2 setae on first endopodal
segment; second proximal seta on basis larger than other
3 setae. Maxilla as in female. Maxilliped (Fig. 90F) with
7 (3+4) setae on first segment.

Leg 1 as in female. Legs 2—4 (Figs. 90G, 91A, B)
with rami broader and shorter than in female; terminal
spine on third exopodal segment of each leg much longer
than other spines. Distal endopodal segment of legs 2
and 3 armed with 3 spines and 5 setae. Distal endopodal
segment leg 4 armed with 4 spines and 3 setae. Armature
formula for legs 2—4 as follows:
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FIGURE 92. Habitus of three species of Notopterophorus. A, female N. auritus (Thorell, 1859), right; B, C, female
N. elongatus Buchholz, 1869, right and dorsal; D, E, female N. papilio Hesse, 1864, right and ventral. Scale bars: 0.5
mm.
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Leg2 01 1-0 I-1;1-0;1ILL4 0-1;LIL5
Leg3 00 10 I-;1-0;1ILL3 O-1;LIL5
Legd 00 1-0  I1-0;1-0;1I,L,2  0-1;L,1IL 3

Leg 5 with 2 rows of minute spinules on medial
surface, otherwise similar to that of female. Leg 6
represented by 2 naked setae on genital operculum.

Remarks. It is uncertain whether N. micropterus is a
distinct species or merely a form of N. auritus. Our female
specimens possess short wing-like extensions on the first
to third pedigerous somites, as figured by Sars (1921),
and on this evidence we tentatively identify them as N.
micropterus. However, as stated above, this whole cluster
of species is in urgent need of revision to determine the
validity of the nominal species.

Notopterophorus auritus (Thorell, 1859)
(Fig. 92A)

Material examined. 6 9 Q(MNHN-IU-2018-1816)
and 1 dissected @ from Ascidia mentula Miiller, 1776,
Kristineberg, Sweden.

Remarks. This species is distinguished by short
dorsal humps on the first to third pedigerous somites (Fig.
92A).

Notopterophorus elongatus Buchholz, 1869
(Fig. 92B, C)

Material examined. 4 99, 1 & (MNHN-IU-2018-1917)
and 1 dissected @ (figured) from Phallusia mammillata
(Cuvier, 1815), Banyuls-sur-Mer, France.

Remarks. The female of N. elongatus has short
filiform processes on the dorsal wings of the pedigerous
somites. There are 3 filiform processes on the dorsal wing
of first pedigerous somite, two processes on each wing
of the second and third pedigerous somites, and a single
process on the wing of the fourth pedigerous somite
(Giesbrecht, 1882; Illg & Dudley, 1965). However, other
studies have indicated that these processes are sometimes
absent (e.g. Buchholz, 1869), or present only on some of
the wings (Fig. 92B, C).

Notopterophorus papilio Hesse, 1864
(Fig. 92D, E)

Material examined. 4 99 (MNHN-IU-2018-1817)
from Ascidia mentula Miiller, 1776, Glenan; 3 29,5 4J
(MNHN-IU-2018-1818) and 1 dissected @ from Ascidia
aximensis Miller, 1953, Sierra Leone, 03 October 1990;
12 99 (MNHN-IU-2009-2466) from A4. mentula, Port
Antifer, Le Havre, France, Breton coll., November 2008.

Remarks. In some of the females examined here the

dorsal wing-like extension of the first pedigerous somite
lacks filiform processes (Fig. 92D), and the wings of the
second pedigerous somite have only posterior filiform
processes with the anterior processes either rudimentary
(Fig. 92D) or lacking (Fig. 92E).

Notopterophorus glabrus sp. nov.
(Figs. 93, 94)

Type material. Holotype (intact @, MNHN-IU-2017-
2145), paratypes (2 intact 29, MNHN-IU-2014-21245)
from Ascidia interrupta Heller, 1878 (MNHN-IT-2008-
XXX = MNHN P5/ASC.A/436), Pointe Burgos, Les
Anses-d’Arlet, Martinique, MADIBENTHOS exped.,
(14°29.6'N, 61°05.5"W), depth 5-25 m, MNHN coll., 07
September 2016.

Additional material. 1 ¢ (MNHN-IU-2017-
2146) and 1 disscted 9 (figured) from A. interrupta,
MADIBENTHOS AROS51, Martinique, (14°26.9'N,
60°54'W), depth 3-20 m, 11 September 2016; 1 <
(MNHN-IU-2017-2155)from Microcosmus anchylodeirus
Traustedt, 1883, Martinique, (14°31.7'N, 61°05.3°'W),
depth 6 m, 06 September 2016; 1 @ (MNHN-IU-2017-
2157) from Phallusia sp., MADIBENTHOS Stn AR 415,
Martinique (14°50.5'N, 61°13.7°W), depth 22-31 m, 01
October 2016.

Etymology. The specific name is derived from the
Latin glab (= smooth), referring to the smooth wings on
the pedigerous somites.

Description of female. Body (Fig. 93A, B) large,
9.30 mm long. First to fourth pedigerous somites each
bearing large dorsolateral extensions with smooth margins,
lacking any filiform processes: extensions subcircular
on first and fourth pedigerous somites, broad and wing-
like on second and third pedigerous somites. Fourth
pedigerous somite forming brood pouch, fused to short
fifth pedigerous somite. Free urosome (Fig. 93C) small,
obscurely segmented: genital somite articulated from
fifth pedigerous somite; abdominal somites indistinctly
defined. Three abdominal regions recognizable by lateral
constrictions and areas of wrinkled integument. Caudal
rami conical, obscurely defined from anal somite, about
twice as long as wide (629%320 pum), smooth, lacking
caudal setation elements.

Rostrum (Fig. 93D) small, triangular, ornamented
with 1 sensilla on each lateral margin. Antennule (Fig.
93E) small, slender, gradually narrowing distally; 8-
segmented; armature formula 2, 15, 9-+aesthetasc, 3,
2+aesthetasc, 2, 2+aesthetasc, and 7+aesthetasc; all setae
thin and short. Antenna (Fig. 93F) slender, 3-segmented;
coxa and allobasis unarmed; free endopodal segment
about 3.6 times longer than wide (205%57 pm), slightly
shorter than basis; armed with about 8 small setae plus
terminal claw, about half as long as segment.

Labrum (Fig. 93G) covered with ornamentation
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FIGURE 93. Notopterophorus glabrus sp. nov., female. A, habitus, right; B, habitus, dorsal; C, urosome, ventral; D,
rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, paragnath; J, maxillule. Scale bars: A, B, 1 mm; C, 0.5
mm; D, 0.05 mm; E-J, 0.1 mm.
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FIGURE 94. Notopterophorus glabrus sp. nov., female. A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E, leg 4; F, leg

5. Scale bars: 0.1 mm.

of setules along posterior margin, with prominent
posterolateral lobes. Mandible (Fig. 93H) with 8 teeth
and 2 small setac on coxal gnathobase; basis with 1
medial seta; exopod unsegmented with 5 subequal setae;
endopod with 3 and 8 setae on first and second segments,
respectively. Paragnath (Fig. 93I) with 1 apical and 1
subapical dentiform processes and row of setules on
medial margin and anterior surface. Maxillule (Fig. 93J)
with 10 setae on arthrite, 1 on coxal endite, 2 on epipodite,

and 4 on basis, second proximal seta larger than other 3;
exopod with 4 setae distally; endopod with 2 setae on
medial margin of first segment and 3 on second. Maxilla
(Fig. 94A) 5-segmented; syncoxa with 10 setae arranged
as 4, 1, 2, and 3; basis with 1 slender, smooth claw plus
2 setae; endopod slender with 1, 1, and 4 setae on first
to third segments, respectively; articulation indistinct
between second and third segments. Maxilliped (Fig.
94B) 3-segmented; armed with 9, 1, and 3 setae on first
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to third segments, respectively; articulation incomplete
between proximal 2 segments.

Legs 1-4 with 3-segmented rami (Fig. 94C-E);
exopods and endopods almost equal in length. All legs
with inner coxal seta, small outer seta on basis, and inner
seta on first exopodal segment. Inner distal spine on basis
slender and shorter than first endopodal segment. Spines
on third exopodal segment of legs 2—4 equal in length.
Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-1 1-I I-1;I-1; 00,14 0-1;0-1;1,2,3
Legs2&30-1 1-0 I-1;1-0; 1L O 0-1;0-2;1,2,3
Leg4 0-1 1-0 I[-1;1-0;1I,LO 0-1;0-2;1,2,2

Leg 5 (Fig. 94F) consisting of protopod and exopod.
Protopod longer than wide, not articulated from somite,
bearing 1 naked seta on slightly projecting outer distal
corner and several fine spinules near mediodistal corner.
Exopodal segment elongate, gradually narrowing distally,
about 4.5 times longer than wide (313x69 pm), armed
distally with 1 small setiform spine and 1 naked seta, and
ornamented with about 10 rows of fine spinules on medial
surface.

Male. Unknown.

Remarks. The structure and armature of the
appendages in previously described species of
Notopterophorus are relatively uniform, as mentioned
above. Notopterophorus glabrus sp. nov. deviates from
this uniformity and is clearly defined from its congeners.
It has 3 and 8 setae (rather than 4 and 10 setae as usual
for the genus) on the first and second segments of the
mandibular endopod, 5 (2+3) setae (rather than 6 or 7
setae as usual) on the maxillular endopod, and 3 setae
(rather than 4) on the third segment of the maxilliped. The
presence of an inner seta on the first exopodal segment
of leg 4 of the new species is also an unusual feature
in Notopterophorus. These differences are sufficient to
justify the establishment of the new species.

Genus Gunenotophorus Buchholz, 1869

Diagnosis. Female body comprising cephalosome,
metasome (representing first to fourth pedigerous somites)
forming large, globular brood pouch, and urosome. Fifth
pedigerous somite largely or completely incorporated
into brood pouch. Free urosome 5-segmented in female
consisting of genital somite and 4 abdominal somites. Anal
somite with or without processes. Caudal rami withreduced
setation. Female antennule indistinctly segmented, with
up to 7 segments partially expressed. Antenna consisting
of coxa, basis, and 2-segmented endopod; exopodal seta
absent. Mandible with well developed coxal gnathobase
and biramous palp armed with 1 seta on basis, 5 setae
on exopod, and 1 and 4 or 5 setae on first and second

endopodal segments, respectively. Maxillule with 8 or 9
setae on arthrite, 1 on coxal endite, 2 on epipodite; basis
and endopod fused to form baseoendopod bearing 4
setae; exopod unsegmented with 4 setae distally. Maxilla
indistinctly 3-segmented, syncoxa enditic formula 3, 2, 3;
basis with claw plus 2 setae; endopod reduced with 3 to
5 small setae. Maxilliped unsegmented and armed with
total of 7 setae. Leg 1 biramous with 3-segmented rami;
leg 2 biramous with elongate 3-segmented exopod and
short 2- or 3-segmented endopod according to species;
legs 3 and 4 biramous with elongate 3-segmented exopods
and reduced 2-segmented endopods; endopods of legs
24 typically ornamented with rings of minute setules;
armature formula of female typically:

Coxa Basis Exopod Endopod
Legl 0-0 1-I I-1;I-1; 1,4  0-1;0-1;1,2,3
Leg2 0-0 1-0 1-0;1-0;3,1,1 0-1;1,3,1
Leg3 0-0 1-0 1-0;1-0;3,1,1 0-0;0,2,1
Leg4 00 0-0 I-1;1-0;2,1,1 0-0;0,2,0

Leg 5 represented by small lobe tipped with 1 small
seta, or absent.

Type species. Guenentophorus globularis Buchholz,
1869, by original monotypy.

Remarks. Illg (1958), Illg & Dudley (1965) and
Gotto (1993) all attributed this genus to Buchholz (1869).
The original use of the name by Costa (1840) was a
nomen nudum, as pointed out by numerous authors. Illg
& Dudley (1965) examined the convoluted nomenclatural
history of this genus and its type species, and we follow
them in an attempt to maintain stability of usage.

Gunenotophorus globularis Buchholz, 1869
(Figs. 95, 96)

Material examined. 14 9% (MNHN-IU-2018-1819)
and 2 dissected 99 from Polycarpa pomaria (Savigny,
1816), Kristineberg; 1 ¢ (MNHN-IU-2018-1820) from
P. pomaria, Noirmoutier, France; 1 @ (MNHN-IU-2018-
1821) and 1 dissected @ from P. kornogi Glémarec &
Monniot C., 1966, Norwegian Sea Norbi CP 11; 3 99
(MNHN-IU-2018-1822) and 1 dissected @ from P.
mamillaris (Pallas, 1774), Bioice Stn 2307; 1 juvenile
(MNHN-IU-2009-2467) and 2 dissected juveniles from
Styela canopus (Savigny, 1816), Port Gare Maritime,
Vannes, France, L. Roux coll., 23 April 2009.
Supplementary description of female. Body (Fig.
95A) comprising cephalosome, swollen metasome, and
indistinctly segmented urosome. Body length 5.44 mm in
dissected specimen. Metasome modified as unsegmented,
spherical brood pouch, formed by fusion of first to fourth
pedigerous somites: first pedigerous somite defined from
posterior part of metasome by weak suture line in some
specimens. Fifth pedigerous somite short, not defined
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FIGURE 95. Gunenotophorus globularis Buchholz, 1869, female. A, habitus, right; B, urosome, ventral; C, left
caudal ramus, dorsal; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, paragnath; J, maxillule. Scale
bars: A, ] mm; B, 0.2 mm; C, D, 0.1 mm; E-J, 0.05 mm.
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FIGURE 96. Gunenotophorus globularis Buchholz, 1869, female. A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E,
endopod of leg 2; F, leg 3; G, endopod of leg 3; H, leg 4. Scale bars: A-C, E, G, 0.05 mm; D, F, H, 0.1 mm.
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from metasome. Free urosome (Fig. 95B) 3-segmented,
consisting of genital double-somite, and 2-segmented
abdomen. Genital double-somite with incomplete dorsal
and ventral suture lines marked by wrinkled integument,
near anterior third. Anal somite with wrinkled dorsal
suture line near midlength in some specimens. Distal part
of anal somite flexible and eversible, ornamented with
numerous spinules on dorsal and ventral surfaces. Caudal
ramus (Fig. 95C) twice as long as wide, indistinctly
defined from anal somite; rami directed posteriorly, but
directed more laterally when anal somite expanded; rami
armed with 3 or 4 small spines distally and 2 small setae
near distal third.

Rostrum (Fig. 95D) linguiform, longer than wide,
tapering, covered by numerous minute setules; lateral
margins slightly concave (Fig. 95D) or convex. Antennule
(Fig. 95E) strongly tapering; obscurely segmented, with
4 incomplete suture lines and several surface wrinkles;
armed with thin setae and ornamented with minute setules
on anterior surface; setae hardly distinguishable from
setules. Antenna (Fig. 95F) stout, 4-segmented; coxa short
and unarmed; basis only slightly longer than wide; first
endopodal segment as long as basis, unarmed; compound
distal endopodal segment about 1.8 times longer than
wide (79%x44 um), armed with 5 small setae plus terminal
claw, about half as long as segment.

Labrum (Fig. 95G) strongly tapering, with rounded
distal margin and large semicircular lobe on each side.
Mandible (Fig. 95H) with 5 teeth and 1 or 2 small
proximal setae on coxal gnathobase; basis with 1 seta on
distal medial margin; exopod with 5 setae, second outer
seta largest, outermost seta small, less than half length of
second outer seta; endopod with 1 and 5 setae on first and
second segments, respectively, outermost seta on second
segment small, less than one-third length of adjacent seta.
Maxillule (Fig. 95J) with 9 setae on arthrite, 1 on coxal
endite and 2 on epipodite; exopod incompletely defined at
base with 4 large setae distally; baseoendopod with 4 setae.
Maxilla (Fig. 96A) 3-segmented; syncoxa (first segment)
with 3, 2, and 3 setae on first to third endites; basis with
robust claw plus 2 setae; endopod small, unsegmented
with 3 (occasionally 4 or 5) small setae. Maxilliped (Fig.
96B) unsegmented and armed with 6 (occasionally 5)
setaec on medial margin and 1 broad seta apically.

Leg 1 (Fig. 96C) with 3-segmented rami. Legs 2—4
(Fig. 96D-H) each with 3-segmented exopod and 2-
segmented endopod. Inner coxal seta lacking in legs 1-4.
Outer seta on basis digitiform proximally and thin distally
in leg 1, very small in legs 2 and 3, and absent in leg
4. Inner distal spine on basis of leg 1 setiform, pinnate
along proximal half and spinulose distally. Exopod of
leg 1 broadened, slightly longer than endopod. Endopods
of legs 2—4 much smaller, less than half as long as
exopods, with shorter proximal segment and much longer
distal segment. Distal endopodal segment of legs 2 and
3 ornamented with 3 rings of minute setules in distal

region. Setae on leg 1 large and pinnate, setae on legs 2—4
rudimentary. Distal endopodal segment of leg 3 with trace
of articulation near middle. Setation of legs 2—4 variable.
Armature formula for legs 1-4 of dissected specimen as
follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;I-1; 11,4 0-1;0-1;1,2,3
Leg2 0-0 1-0 1-0;1-0;3,1,1 0-1;1,3,1
Leg3 0-0 1-0 1-0; 1-0; 3, 1,1 0-0;0,2, 1
Leg4 00 00 I-1;I-0;2,1,1 0-0;0,2,0

Leg 5 rudimentary, represented by small, slightly
curved lobe tipped with 1 small seta.

Male. Not found in this study.

Remarks. The juvenile specimens, probable
copepodid V, were found to have 3-segmented endopods
in legs 24, so the 2-segmented adult condition probably
results from secondary fusion during the final moult to
adult. The second endopodal segment of the mandible
possessed only 4 setae and lacked the small outer seta
of the adult. This species has been reported from over
20 species of ascidian hosts (Illg, 1958; Gotto, 1993)
and both Polycarpa kornogi and Styela partita, reported
here, are new host records. This species has a wide
geographical distribution with records extending from the
Atlantic coast of North America across to Europe and the
Mediterranean, south to South Africa and into the Indian
Ocean (Gotto, 1993).

Gunenotophorus spinipes Schellenberg, 1922
(Figs. 97, 98)

Material examined. 1 @ (dissected) from Cnemidocarpa
nordenskjoldi (Michaelsen, 1898), Tierra del Fuego,
Argentina.

Supplementary description of female. Body (Fig.
97A) not strongly expanded, comprising cephalosome,
metasome, and urosome. Body length 4.67 mm. Dorsal
shield of cephalosome extended ventrally. Metasome
unsegmented with convex dorsal margin and traces of 2
suture lines anteriorly on dorsal surface. Urosome (Fig.
97B) 6-segmented, but proximal articulations indistinct
between fifth pedigerous and genital somites, and between
genital and first abdominal somites. Articulation between
third abdominal and anal somites also incomplete. Anal
somite expanded posteroventrally into pair of bulbous
processes (Fig. 97B-D). Caudal rami tapering, slightly
curved outwards in distal part; 1.8 times longer than wide
(250140 um), slightly shorter than anal somite (255%345
um); armed with 3 small spines and 1 seta.

Rostrum (Fig. 97E) triangular with blunt apex.
Antennule (Fig. 97F) indistinctly 7-segmented; armature
formula 2, 13?, 3, 1, 2, 2+aesthetasc, and 7+aesthetasc;
first and second segments greatly expanded; second
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FIGURE 97. Gunenotophorus spinipes Schellenberg, 1922, female. A, habitus, right; B, urosome, ventral; C, distal
part of abdomen, ventral; D, distal part of abdomen, right; E, rostrum; F, antennule; G, antenna; H, labrum; [, mandible;
J, paragnath; K, maxillule. Scale bars: A, B, 0.5 mm; C-E, 0.1 mm; F, 0.02 mm; G-K, 0.05 mm.
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FIGURE 98. Gunenotophorus spinipes Schellenberg, 1922, female. A, maxilla; B, maxilliped; C, leg 1; D, left leg 2;
E, endopod of left leg 2; F, right leg 2; G, leg 3; H, leg 4. Scale bars: A—C, E, 0.05 mm; D, F-H, 0.1 mm.
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segment with traces of 3 possible partial articulations
along posterior side; all setae short and naked. Antenna
(Fig. 97G) stout, 4-segmented; proximal 3 segments
(coxa, basis, and first endopodal segment) unarmed;
compound distal endopodal segment 1.44 times longer
than wide (62x43 um), armed with 1 medial and 2 distal
setae plus terminal claw 46 um long.

Labrum (Fig. 97H) tapering strongly towards weak,
blunt distal lobe; ornamented with numerous sctules on
ventral surface. Mandible (Fig. 971) with 5 teeth and 1
small proximal seta on gnathobase of coxa plus 1 small
spinule located between proximal second and third
teeth; basis with 1 seta on distal medial margin; exopod
unsegmented, armed with 4 equal setae and 1 smaller
outer seta; endopod with 1 and 5 setae on first and
second segments, respectively, outermost seta on second
segment much smaller than other 4. Paragnath (Fig. 97J)
as simple lobe densely covered with setules on medial
surface. Maxillule (Fig. 97K) with 9 setae on arthrite (but
third proximal seta rudimentary), 1 on coxal endite, 2 on
epipodite, 4 on exopod, and 4 on baseoendopod. Maxilla
(Fig. 98A) 3-segmented; syncoxa with 8 setae arranged as
3, 2, and 3; basis with short, robust claw plus 2 unequal
setae; endopod unsegmented, small, armed distally with
4 small setae. Maxilliped (Fig. 98B) unsegmented, armed
with 7 setae (5 medial and 2 apical).

Legs 1-4 (Fig. 98C-H) without inner seta on coxa.
Outer seta on basis of leg 1 thickened in proximal half
and thin distally. Outer seta absent on basis of legs 2—4.
Exopod of leg 1 broader and slightly longer than endopod.
Inner distal spine on basis of leg 1 small, smooth, shorter
than first endopodal segment. Leg 2 pair asymmetrical:
left leg 2 endopod 3-segmented (Fig. 98D) but right leg
2 endopod unsegmented and armed with 1, 3, 1 setae
(Fig. 98F); exopod more than twice as long as endopod;
endopod (Fig. 98E) of left leg 2 ornamented with 3 rings
of setules distally on third segment. Legs 3 and 4 displaced
laterally (Fig. 97A), each with 3-segmented exopod
and endopod (leg 3 endopod damaged); third exopodal
segment directed laterally, slightly curved in leg 3 and
straight in leg 4; endopods of legs 3 and 4 rudimentary.
Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1; I-1; III,4  0-1;0-1;1,2,3
Leg2 0-0 0-0 1-1;1-1;3,1,5 0-1;0-1; 1, 3,2
(left endopod)
Leg3 0-0 0-0 0-0; 0-0; 0 0-0; ?
Leg4 0-0 0-0 0-0; 0-0; 0 0-0; 0-0, 0
Leg5 absent.
Male. Unknown.

Remarks. Schellenberg (1922) described this species
as an associate of Alloeocarpa incrustans (Herdman,
1886) (as A. emilionis Michaelsen) and Polyzoa opuntia
Lesson, 1830 (as P. coccinea (Cunningham)) from the

Strait of Magellan. Schellenberg (1922) highlighted
the diagnostic features of G. spinipes which serve to
differentiate it from G. globularis, as follows: endopod
of maxilla with 4 setae; third exopodal segment of leg 2
with 5 inner setae and these setae are short (about equal
to only half the width of the segment); endopod of leg
2 about half as long as exopod, with first and second
segments each bearing an inner distal seta. These features
are exhibited by our single specimen found in association
with Cnemidocarpa nordenskjoldi collected off Tierra
del Fuego, which appears to constitute a new host record.
Comparison with Schellenberg’s original description
indicates that the unsegmented endopod of leg 2 on the
right side of our female is an abnormal condition.

Gunenotophorus antennularis sp. nov.
(Figs. 99, 100)

Type material. Holotype ¢ (dissected and mounted
on a slide, MNHN-IU-2014-21246) from Molgula
amesophleba (Codreanu & Mack-Fira, 1956), Etang de
Leucate, Mediterranean coast of France, Clanzig coll.,
1985.

Etymology: The name of the new species alludes
to the unique lobate form of the paired antennules of the
female.

Description of female. Body (Fig. 99A) form very
similar to that of G. globularis, but larger; body length 7.05
mm. Urosome (Fig. 99B) 5-segmented, but articulations
indistinct between fifth pedigerous and first abdominal
somites. Fifth pedigerous and genital somites short, about
equal in length. Anal somite longer than wide, with trace
of suture line near middle of dorsal surface; ornamented
with covering of minute spinules on ventral and dorsal
surfaces. Caudal rami directed laterally (Fig. 99B),
obscurely defined from anal somite; each ramus (Fig.
99C) tapering, slightly curved, about 1.3 times longer than
wide (313%247 um); caudal setaec minute, hardly visible.

Rostrum (Fig. 99D) linguiform, tapering, rounded
distally, and ornamented with dense convering of setules
on all surfaces. Antennule (Fig. 99E) simple, lobate,
unsegmented and unarmed, rounded distally, only
narrowing slightly towards tip, 193x143 um, traces of
articulations visible in proximal third; distal two-thirds
ornamented with dense covering of setules. Antenna (Fig.
99F) stout, 4-segmented, as in female G. globularis.

Labrum (Fig. 99G) tapering strongly; posterior part
forming large, setulose lobe. Mandible (Fig. 991) with
broad medial margin on coxal gnathobase bearing 6
teeth and 1 small seta; basis with 1 seta on distal medial
margin; exopod indistinctly 2-segmented and armed with
2 and 3 setae on first and second segments, respectively,
outer seta on second segment short and broad; endopod
2-segmented with 1 and 4 setae on first and second
segments, respectively, 2 medial setae on second segment
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FIGURE 99. Gunenotophorus antennularis sp. nov., female. A, habitus, right; B, urosome, ventral; C, right caudal
ramus, dorsal; D, rostrum; E, antennule; F, antenna; G, labrum; H, paragnath; I, mandible; J, maxillule; K, maxilla.

Scale bars: A, 1 mm; B, 0.5 mm; C, D, 0.1 mm; E-K, 0.05 mm.
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FIGURE 100. Gunenotophorus antennularis sp. nov., female. A, maxilliped; B, leg 1; C, leg 2; D, endopod of leg 2;

leg 4. Scale bars: 0.1 mm.

E, leg 3; F,
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shorter than distal setae, with swollen basal region.
Paragnath (Fig. 99H) with 2 large dentiform processes
apically and dense covering of setules on medial surface.
Maxillule (Fig. 99J) as in G. globularis, but all 9 setae on
arthrite prominent. Maxilla (Fig. 99K) similar to that of G.
globularis, except endopod bearing 4 setae (2 shorter and
2 longer). Maxilliped (Fig. 100A) unsegmented, armed
with 7 setae and ornamented with 3 patches of minute
spinules on outer surface.

Legs 1 and 2 (Fig. 100B, C) with 3-segmented rami.
Legs 3 and 4 (Fig. 100E, F) with 3-segmented exopods and
2-segmented endopods. Inner coxal seta absent in legs 1-4.
Leg 1 outer seta on basis with thickened, sinuous proximal
part; inner distal spine of basis broad and pinnate; exopod
broad and distinctly longer than endopod. Exopod twice
as long as endopod in leg 2, 3.3 times longer in leg 3, and
2.6 times longer in leg 4. Endopod (Fig. 100D) of leg 2
ornamented with 4 rings of setules, 1 on second and 3 on
third segments. Similar but less prominent setular rings
present on distal endopodal segment of legs 3 and 4, 1 on
leg 3 and 2 on leg 4. All setae on legs 2—4 rudimentary.
Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1; I-1; 1,4 0-1;0-1;2,2,2
Leg2 0-0 1-0 1-0; 1-0; 3(or 4) 0-0;0-0; 1,3, 1
Leg3 0-0 1-0 1-0; 1-0; 3(or 4) 0-0; 1,3, 1
Leg4 0-0 1-0 0-0; 0-0; 4 0-0;1,5,1
Leg5 absent.

Male. Unknown.

Remarks. In all previously described species of
Gunenotophorus the antennule is segmented and strongly
tapering. In contrast, the female of this distinctive new
species has lobate, unsegmented antennules that are
densely ornamented with setules and apparently lack any
typical setation elements. The new species is very similar
to G. globularis in external body form. In addition to the
antennule, the new species differs in having 4 setae (vs. 5
in G. globularis) on the second endopodal segment of the
mandible.

Genus Botachus Thorell, 1859

Diagnosis: Body consisting of cephalosome and first to
fourth pedigerous somites, with fourth somite completely
fused to fifth and forming elongate brood pouch, as
long as anterior part of prosome, plus 5-segmented
free urosome. Anal somite with paired posteroventral
protuberances densely ornamented with minute spinules.
Caudal rami armed with 2 claws and 4 setae. Antennule
7- or 8-segmented. Antenna 4-segmented; basis with
large pinnate seta and small seta (representing exopod);
compound distal endopodal segment armed with 9 setae
plus terminal claw. Mandible with 4 teeth and 1 proximal

seta on coxal gnathobase; basis with 1 seta; exopod 2-
segmented and armed with 3 and 2 setae on first and
second segments, respectively; endopod unsegmented,
armed with 12 setac. Maxillule with 8 setae on arthrite,
1 seta on coxal endite, 2 setae on epipodite, 3 unequal
setac on medial margin of basis; exopod with 4 distal
setae; endopod smaller than exopod, with 3 distal setae.
Maxilla 5-segmented; syncoxa with 3, 1, 2, and 3 setae
on first to fourth endites, respectively; basis with 3 setae;
first to third endopodal segments with 1, 1, and 4 setae,
respectively. Maxilliped lobate with 10 setae (8 medial
and 2 apical). Legs 1-4 with 3-segmented exopods and 2-
or 3-segmented endopods. Inner coxal seta lacking in legs
1-4. Inner distal spine present on basis of leg 1. Armature
formula variable:

Coxa Basis Exopod Endopod
Legl 0-0 1-0/1 I-1;I-1; VI, 1 0-0;1,2,2
or 0-0;0-1;1,2,1
Leg2 0-0 1-0 I-1;I-1; VI,2 0-1;0-0; 1,1, 3
or 1,II,2 or 1,2
Leg3 0-0 1-0 I-0;I-1; V,2  0-1;0-0; 1, 1, 3
or 1LII,2 or 1,2
Leg4 0-0 0/1-0 1-0;1-1; V,2  0-0,0-0;1,1,2

or 1,II,1 or 1,2

Leg 5 consisting of digitiform protopod and free
exopodal segment bearing 2 setae.

Type Species: Botachus cylindratus Thorell, 1859,
by original monotypy.

Remarks. This genus is treated as effectively

monotypic. Two species described and named by
Hesse (1869), B. fulvus Hesse, 1869 and B. macroone
Hesse, 1869, were regarded as indeterminable by
Illg (1958) and are not considered here. Stock (1967)
proposed to recognize Goniodelphys Buchholz, 1869 as
a junior synonym of Botachus and transferred its type
species, Goniodelphys trigona Buchholz, 1869, and
he also included Notopterophoroides malacodermatus
Schellenberg, 1922 in Botachus. However, this proposal
was rejected by Ooishi & IllIg (1973) because it would
result in an expanded generic concept for Botachus that
would be “meaningless taxonomically”. Ooishi & Ilig
(1973) continued to recognize Goniodelphys as valid
and to consider N. malacodermatus as a species of
Notopterophoroides.
The most important differences between Botachus
and related genera such as Goniodelphys seem to be
the possession of 4 setac on the exopod and 3 setae on
the endopod of the maxillule. The absence of the inner
spine on the basis of leg 1 in B. cylindratus was regarded
as a significant difference between Botachus and
Goniodelphys, but this spine is present in the male and
in the new species described below. The genera related to
Botachus can be distinguished using the following key.
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Key to genera of “Botachus group”

1. Maxillule with 4 setae on exopod and 3 setae on endopod .
............................................................................. Botachus
Maxillule with 3 setae on exopod and 4 setae on endopod

.......................................................................................... 2
2 First outer element of third exopodal segment of leg 1 is a

3. Caudal ramus with 3 spines and 3 setae; mandibular exopod
With 4 SEtae .....cceoeveverenirieieieenen Notopterophoroides
Caudal ramus with 6 setae; mandibular exopod with 4
SCLAC ....evieereeienieieie et Ooishillgia gen. nov.

4. Maxillule as simple 10be........cccoeverieieieieiennne, Microra
Maxillule segmented and biramous...........ccccoceeveerieenene. 5

5. First endopodal segment of mandible armed with 2 setae;
legs 1-4 usually with 2-segmented endopod.... Periproctia
First endopodal segment of mandible armed with 4 or 5
setae; legs 1-4 with 3-segmented endopod ...........ccceeueeeen.

Botachus cylindratus Thorell, 1859
(Figs. 101, 102)

Material examined. 9 29, 4 44 (MNHN-IU-2018-
1823) from Ascidia mentula Miiller, 1776, Brest, France;
5 Q9 A. mentula (MNHN-TU-2018-1824), Brest; 20 9 9,
1 & (MNHN-IU-2018-1825) from A. mentula, Porto
Vecchio, Corsica; 2 @9, 3 & (MNHN-IU-2018-1826)
from A. mentula, Glénan, France; 1 9,2 & (MNHN-IU-
2018-1827) from A. mentula, Adriatic; 4 @ Q(MNHN-IU-
2018-1828) from A. mentula, Kristineberg, Sweden; 1 ¢
(MNHN-IU-2018-1829) from 4. mentula, Bergen; 2 99,
1 & (MNHN-IU-2018-1830) from A. mentula, Canaries; 8
Q9 (MNHN-IU-2018-1918) from A4. mentula, Le Havre,
Port Antifer, Breton coll., November 2008; 9 29,2 &
(MNHN-IU-2017-2161) and dissected 1 @, 1 & from 4.
mentula, Corsica, MEDITS 2016 Stn M16-3 (41°50.74'N
09° 27.53’E), depth 72 m; 11 29, 2 &4 (MNHN-IU-
2017-2164) from A. mentula, Corsica (42°10.70'N
09°36.22'E), MEDITS 2016 Stn M16-1.

1 @ (MNHN-IU-2018-1831) and 1 dissected § from A.
muricata Heller, 1874, Porto Vecchio, Corsica, depth 3 m.

3 Q9 (MNHN-IU-2018-1832) from Phallusia
fumigata (Grube, 1864), Porto Vecchio, Corsica.

Supplementary description of female associated
with Ascidia mentula from Corsica:

Body (Fig. 101A) slender, depressed, 1.51 mm long.
Prosome gradually broadening distally. Fourth pedigerous
somite forming brood pouch, longer than anterior part of
prosome; fifth pedigerous somite completely fused with
fourth. Free urosome cylindrical, 5-segmented, directed
ventrally. Anal somite with spinulose, highly sclerotized
ventrodistal protuberance. Caudal ramus (Fig. 101B)

about 2.4 times longer than wide (59%25 um), extended
posteroventrally, armed with 2 claws and 4 naked setae
and ornamented with several rows of minute spinules; 2
claws subequal in length and thickness, thicker claw 46
um long and thin claw 43 um long; posteroventral naked
seta wrinkled, smallest seta inserted into basal part of
thick claw.

Rostrum longer than wide, narrowing distally
towards rounded apical margin. Antennule, antenna, and
mouthparts as described and illustrated by Illg & Dudley
(1965).

Leg 1 (Fig. 101C) with 3-segmented exopod and 2-
segmented endopod; compound distal endopodal segment
subdivided by indistinct suture line. Inner coxal seta absent
in legs 1-4. Legs 2—4 (Fig. 101D-F) with 3-segmented
rami; first and second exopodal segments lacking inner
seta; first and second endopodal segments also lacking
inner setae; setae stiff, with short setules distally. Leg 4
lacking outer seta on basis. Armature formula for legs 1-4
as follows:

Coxa Basis Exopod Endopod
Legl 00 1-0 I-1;1-0; VI, 1 0-0;1,2,2
Leg2 0-0 1-0 1-0; 1-0; VI, 2 0-0; 0-0; 1, 2
Leg3 0-0 1-0 1-0;1-0; V,2  0-0;0-0; 1, 2
Leg4 0-0 0-0 1-0;1-0; V,2  0-0;0-0; 1, 2

Leg 5 (Fig. 101G) small, consisting of digitiform
protopod and rectangular free exopod; protopod tipped
with long, naked seta; exopodal segment about 2.2 times
longer than wide, also tipped with 1 naked seta (shorter
than protopodal seta) and ornamented with spinules on
inner margin.

Supplementary description of female associated
with A. mentula from Le Havre (Atlantic).

Morphological features as in above female from Corsica
in the Mediterranean, except for leg armature and
segmentation of leg 1 endopod, as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-0 I-1;1-0; VI, 1 0-0;0-1; 1,2, 1
Leg2 0-0 1-0 I-1;1-0; VII, 1 0-0;0-0; 1, 11, 2
Leg3 0-0 1-0 1-0;1-0; V,2  0-0;0-0; 1,11, 2
Leg4 0-0 1-0 1-0;1-0; V,2  0-0;0-0; 1,11, 1

Supplementary description of female associated
with Ascidia muricata from Corsica.

Morphological features as in female associated with
A. mentula from Corsica, except for leg armature and
segmentation, as follows:
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FIGURE 101. Botachus cylindratus Thorell, 1859 female. A, habitus, right; B, caudal ramus, medial; C, leg 1; D, leg
2; E, exopod of leg 3; F, leg 4; G, leg 5. Scale bars: A, 0.2 mm; B-G, 002 mm.
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FIGURE 102. Botachus cylindratus Thorell, 1859 male. A, habitus, right; B, proximal part of urosome showing legs
5 and 6, ventral; C, caudal ramus, dorsal; D, caudal ramus, right; E, leg 1; F, leg 2; G, leg 3; H, protopod and endopod
of'leg 4. Scale bars: A, 0.1 mm; B-H, 0.02 mm.
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TABLE 1. Variation in leg segmentation and armature in female Botachus cylindratus.

Atlantic samples

Mediterranean samples

Locality Brest Le Havre Naples Corsica Corsica Corsica

leg 1 enp segs 3 3 2 2 2 2

legs 2-4 enp segs 3 3 3 3 2 2

Leg 2 & 3 setal elements on enp 5 5 3 3 5 5

leg 4 setal elements on enp 3 4 3 3 4 4

Host Ascidia Ascidia Ascidia Ascidia Ascidia Phallusia

mentula mentula mentula mentula muricata Sfumigata

Sources 111;g6;& Dudley, ls):s;;m 1115%5& Dudley, present study  present study S:EZ;M
Coxa Basis Exopod Endopod short outer distal process; exopod rectangular, 10x6 pum,

Legl 0-0 1-0 I-1;1-0; VI, 1 0-0;1,2,2 with rows of fine spinules distally; armed with 2 setae of

Leg2 0-0 1-0 I-1; 1-0; VII, 1 0-0; 1,11, 2 equal length, inner seta feebly pinnate, outer seta naked.

Leg3 0-0 1-0 1-0;1-0; V,2  0-0;1,11,2 Leg 6 (Fig. 102B) represented by 3 naked distal setae on

Leg4 0-0 1-0 1-0; I-0; V, 2 0-0; 1,11, 1 genital operculum, middle seta longest, inner shortest.

Supplementary description of male associated with
A. mentula from Corsica.

Body (Fig. 102A) slender, 0.85 mm long. Prosome strongly
depressed. Urosome 6-segmented; fifth pedigerous somite
free. First abdominal somite ornamented with 10 small
tubercles on ventral surface (Fig. 102B). Anal somite (Fig.
102C, D) short, without ventral protuberance. Caudal
ramus (Fig. 102C, D) about 2.1 times longer than wide
(34x16 um), bearing tapering posteroventral process;
armed with 2 claws and 4 setae; 2 claws almost equal
in length, 40 and 39 um, but unequal in thickness; setae
naked, smallest seta inserted into basal part of thicker
claw.

Rostrum, antennule, antenna, and mouthparts as in
female.

Leg 1 (Fig. 102E) basis bearing inner distal seta
and small, naked outer seta: endopod 3-segmented, but
articulation indistinct between second and third segments.
Leg 2 (Fig. 102F) exopod and endopod each bearing
inner seta on first segment; third endopodal segment
with 2 spines and 3 setae. Leg 3 (Fig. 102G) exopod with
inner seta on second segment; endopod armed as in leg
2. Leg 4 (Fig. 102H) lacking outer seta on basis, as in
female; exopod as in leg 3; endopod with inner seta on
first segment and 1 spine and 3 setae on third segment.
Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;1-0; VI, 1 0-0;0-1; 1,2, 1
Leg2 0-0 1-0 I-1;1-0; VI, 2 0-1;0-0; 1,11, 2
Leg3 0-0 1-0 1-0;I-1; V,2  0-1;0-0; 1,11, 2
Leg4 0-0 0-0 1-0;I-1; V,2  0-1;0-0; 1, 1,2

Leg 5 (Fig. 102B) protopod short, not articulated
from ventral surface of somite, with naked seta on tip of

Remarks. As described above and by Illg & Dudley
(1965), B. cylindratus exhibits extreme variability in the
segmentation and setation of the biramous swimming legs
(see Table 1). The nature of this variability requires further
morphological study and analysis of a sufficient number
of samples from different hosts and localities in order to
determine whether there is any discernible pattern related
to either host usage or geographical distribution.

Botachus major sp. nov.
(Figs. 103-105)

Type material. Holotype (intact ¥, MNHN-IU-2014-
21247), paratypes (intact, 2 99 and 1 &, MNHN-IU-
2014-21248), and dissected paratype (%, figured), from
Ascidia involuta Heller, 1875 (MNHN-IT-2008-1058 =
MNHN P5/ASC.A/255), Sierra Leone, Iles Banana, R/V
“Sea Diver”, depth 28 m, 04 October 1990; 1 &' (dissected
and figured) from A. involuta, Sierra Leone 04 October
1990, depth 28 m.

Etymology. The specific name is from the Latin
major, meaning “larger”, and refers to the body size of
the new species.

Description of female. Body (Fig. 103A) slender,
curved ventrally, and distinctly segmented. Body length
2.07 mm. Prosome depressed; fourth pedigerous somite
forming brood pouch, about 700370 pm in lateral view,
as long as anterior part of prosome: fifth pedigerous
somite completely fused with fourth. Free urosome (Fig.
103B) cylindrical, 5-segmented, narrowing posteriorly.
Genital somite 102x193 um, with copulatory pore on
ventral surface; 4 abdominal somites 193x168, 182x125,
116x102, and 45%75 um, respectively. Anal somite (Fig.
103C) with paired tapering posteroventral protuberances
densely ornamented with minute spinules on ventral
surface; anal operculum large. Caudal ramus (Fig. 103C)
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FIGURE 103. Botachus major sp. nov., female. A, habitus, right; B, urosome, ventral; C, anal somite and caudal
ramus, right; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, maxillule. Scale bars: A, 0.2 mm; B, 0.1
mm; C, E-I, 0.02 mm; D, 0.05 mm.

NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS Megataxa 004 (1) © 2020 Magnolia Press « 159



NN
P

ﬂ.ﬂ#/dc/)ﬂr/
)

ALY

FIGURE 104. Botachus major sp. nov., female. A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E, leg 3; F, leg 4; G, leg 5.

Scale bars: A, B, G, 0.02 mm; C-F, 0.05 mm.
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FIGURE 105. Botachus major sp. nov., male. A, habitus, right; B, habitus, without last 2 abdominal somites, dorsal;
C, proximal part of urosome showing legs 5 and 6, ventral; D, anal somite and caudal rami, dorsal (stippled circles
indicating insertion positions of setae); E, rostrum; F, leg 2; G, leg 4. Scale bars: A, B, 0.2 mm; C, 0.1 mm; D-G, 0.05
mm.
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short, divergent, with ventrodistal extension; armed with
2 claws and 4 setae, ornamented with scattered rows of
minute spinules; 2 claws unequal in thickness, thick claw
42 um long, thin claw 50 um.

Rostrum (Fig. 103D) longer than wide (79x68 pm),
narrowing towards rounded distal margin. Antennule
(Fig. 103E) 158 pm long, 8-segmented; armature formula
4, 14, 9+aesthetasc, 4, 3+aesthetasc, 2, 2+aesthetasc,
and 7+aesthetasc; setac crowded and generally long,
several setae on proximal segments pinnate; first and
second segments each with 1 transverse row of minute
spinules. Antenna (Fig. 103F) stout, 4-segmented; coxa
short and unarmed; basis nearly as long as wide, exopod
represented by 1 large pinnate seta and 1 small setule at
outer distal corner; ornamented with 2 rows of setules on
inner surface; first endopodal segment as long as basis,
with 1 small seta subdistally and curved row of small
spinules; compound distal endopodal segment about
2.8 times longer than wide (53%19 um), with spinulose
inner surface and setulose distal outer margin; armed with
9 setae plus terminal claw 38 pm long, more than half
length of segment.

Labrum (Fig. 103G) simple, smooth, with broad
posteromedian lobe. Mandible (Fig. 103H) with 4
teeth and 1 thin proximal seta on coxal gnathobase,
proximalmost tooth bifid; 1 needle-like spinule present
between distal second and third teeth; basis with 1 seta
at mediodistal corner and scattered rows of minute
spinules; exopod 2-segmented and armed with 3 and 2
setaec on first and second segments, respectively, outer
distal seta on second segment shorter than other exopodal
setae; endopod unsegmented, armed with 12 setae (4 on
anterior surface and 8 on distal and subdistal margins);
medial margin of endopod ornamented with row of
minute spinules proximally and row of setules distally.
Maxillule (Fig. 1031) with 8 setae on arthrite, 1 seta and
patch of minute spinules on coxal endite, 2 unequal setae
on epipodite, and 3 unequal setac on medial margin of
basis; exopod with 4 distal setae increasing in length from
inner to outer; endopod smaller than exopod, with 3 distal
setae increasing from outer to inner. Maxilla (Fig. 104A)
5-segmented; syncoxa with 3, 1, 2, and 3 setae on first
to fourth endites, respectively, proximal seta on distal
endite minute; basis with 3 setae; first to third endopodal
segments with 1, 1, and 4 setae, respectively. Maxilliped
(Fig. 104B) lobate, broadened distally, armed with 10
setae (8 medial and 2 apical); ornamented with scattered
rows of fine spinules.

Leg 1 (Fig. 104C) with 3-segmented exopod and
2-segmented endopod. Legs 2—4 (Fig. 104D-—F) with 3-
segmented rami. Coxa of legs 1-4 unarmed. Outer seta on
basis large and pinnate in legs 1-3, but small and naked in
leg 4. Inner distal spine present on basis of leg 1, 15 um
long, shorter than first endopodal segment. Inner seta on
second exopodal segment of legs 3 and 4 small and naked.
Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;I-1; VI, 1 0-0;1,2,2
Leg2 0-0 1-0  I-1;I-1; VI,2 0-1;0-0; 1,1, 3
Leg3 0-0 1-0 1-0;I-1; V, 2 0-1;0-0; 1,1, 3
Leg4 0-0 1-0 1-0; I-1; V, 2 0-0;0-0; 1,1, 2

Leg 5 (Fig. 104G) small, consisting of digitiform
protopod and exopod; protopod tipped with naked seta (58
um long); exopodal segment articulated from protopod,
20%9 pm, armed with 1 naked seta (58 um long) at tip and
1 small subdistal seta (7 um long).

Description of male. Body (Fig. 105A) 1.64 mm
long. Prosome 800 pum long. Fourth pedigerous somite
with concave posterodorsal margin (Fig. 105B). Fourth
pedigerous and urosomites well-sclerotized. Urosome
6-segmented; fifth pedigerous somite 113x264 pm;
genital somite (Fig. 105C) 123%x259 um, as short as
fifth pedigerous somite, with small genital operculum
ventrally. Abdomen strongly curved ventrally. First
abdominal somite (Fig. 105C) 216%255 um, ornamented
with 10 tubercles on ventral surface. Anal somite (Fig.
105D) lacking posteroventral protuberance. Caudal ramus
(Fig. 105D) slightly narrowing distally, 45%42 um, armed
with 2 claws plus 4 setae; claws very unequal, one robust,
conical, 60 um long and 27 um wide, outer distal claw 77
um long and 8 pm wide; 1 seta inserted into basal part of
robust claw (2 dorsal setae missing in Fig. 105D).

Rostrum (Fig. 105E) longer than that of female.
Antennule 8-segmented and similar to that of female;
armature formula 4, 12+2 spines, 8+aesthetasc, 4,
3+aesthetasc, 2, 2, and 7+aesthetasc. Antenna, labrum,
mandible, maxillule, maxilla, and maxilliped as in
female.

Leg 1 also as in female. Legs 2—4 ornamented with
large spinules along distal border of first and second
endopodal segments (Fig. 105F, G). Third endopodal
segment of leg 2 armed with 2 spines and 3 setae. Legs
3 and 4 each with large inner seta on second exopodal
segment (Fig. 105G). First endopodal segment of leg 4
with inner seta.

Leg 5 (Fig. 105C) small and consisting of short
protopod and exopod; protopod with 1 naked seta on
outer distal corner; free exopod rectangular, armed with
2 setae distally (short pinnate inner seta and long naked
outer seta). Leg 6 (Fig. 105C) represented by 3 setae on
genital operculum, small inner seta pinnate, other 2 longer
setae naked.

Remarks. The new species B. major sp. nov.
differs from the type species, B. cylindratus, in numerous
characters. The major differences are summarised in
Table 2, and collectively these are sufficient to justify the
establishment of the new species.
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TABLE 2. Morphological differences between Botachus
cylindratus and B. major sp. nov.

Botachus Botachus major
Characters .

cylindratus Sp. nov.
Female body 1.51 mm 2.07 mm
length
Male body length  0.85 mm 1.64 mm
Claws on female  Subequal in Unequal in length
caudal ramus length & width & width
Claws on male Equal length, Very unequal in
caudal ramus unequal in width  length & width
Leg 1 inner Absent in female;  Spine in both
element on basis  seta in male sexes
Inner seta exp2 of absent I
legs 1-4 5¢ prese
Outer seta on

small large

basis legs 1-3

Genus Goniodelphys Buchholz, 1869

Diagnosis: Body consisting of cephalosome, first to fifth
pedigerous somites and free urosome. Fourth pedigerous
somite fused to fifth and forming brood pouch as long
as anterior part of prosome. Free urosome 5-segmented,
comprising genital somite and 4 free abdominal somites.
Anal somite with paired tapering posteroventral
protuberances densely ornamented with minute spinules.
Caudal rami armed with 2 claws and 4 setae. Antennule
8-segmented. Antenna 4-segmented; basis with large
pinnate seta and small seta (representing exopod);
compound distal endopodal segment armed with 10
setae plus terminal claw. Mandible with 5 teeth and 1 or
2 proximal setae on coxal gnathobase, basis with | seta;
exopod 2-segmented and armed with 3 and 2 setae on first
and second segments, respectively, or unsegmented and
armed with only 4 setae; endopod 2-segmented, armed
with 4 or 5 and 9 setae on first and second segments,
respectively. Maxillule with 9 setac on arthrite, 1 seta
on coxal endite, 2 setae on epipodite, 3 setae on medial
margin of basis; exopod with 3 distal setae; endopod with
4 distal setae. Maxilla 5-segmented; syncoxa with 3, 1,
2, and 2/3 setae on first to fourth endites, respectively;
basis with 3 setae; first to third endopodal segments with
1, 1, and 3/4 setae, respectively. Maxilliped lobate with
10 setae (4 + 4 medial plus 2 apical). Legs 1-4 with 3-
segmented exopods and 2- or 3-segmented endopods.
Inner coxal seta lacking in legs 1-4. Inner distal spine
present on basis of leg 1. Armature formula:

Coxa Basis Exopod Endopod

Leg 1 0-0 1-I I-1; I-1; IL 1,4 0-0;0-1;1,2,2
Legs2&30-0 1-0 1-1;1-1;3,1,5 0-1;0-2,1,2,3
Leg4 0-0 1-0 1-1;1-1;3,1,5 0-1;0-2;1,2,2

Leg 5 consisting of protopod with 1 seta and exopodal
segment bearing 2 setae.

Type Species: Goniodelphys trigona Buchholz,
1869, by original monotypy.

Remarks. The original description of the type
species G. trigona by Buchholz (1869) lacked detail
by modern standards but it was redescribed by Illg &
Dudley (1965). However, their material was an immature
female (Copepodid V) so, although their specimen came
from Italian waters (Pozzuoli) close to the type locality
(Naples Bay), their redescription provided insufficient
morphological information for a robust species
comparison. Subsequently Ooishi & Illg (1973) obtained
adults of both sexes from Ascidiella aspersa in the Gulf
of Trieste. They commented that in the adult female leg
1 was functionally 2-segmented due to the suppression of
the articulation between ancestral segments 2 and 3. Legs
2—4 exhibit the same segmentation as in the Copepodid
V stage but the segments were more elongate and the
setae were better developed. In addition, the 2 claws
on the caudal ramus were much more robust than in the
Copepodid V.

The genus Goniodelphys remained monotypic for
more than a century until Ooishi & Illg (1973) described a
second species, G. tokiokai Ooishi & Illg, 1973, collected
from Pterygascidia longa (Van Name, 1918) in the
Philippines at a depth of 72 to 80 m. Here we recognize
G. tokiokai as the type species of a new genus, Qoishillgia
gen. nov. (see below). In their wider discussion, Ooishi
& Illg (1973) highlighted the similarities between
Goniodelphys, Notopterophoroides Schellenberg, 1922
and the monotypic genus Ustina Illg, 1951. They re-
examined the type material of Ustina clarki 1llg, 1951 and
concluded that it should be placed in Goniodelphys, as G.
clarki (Illg, 1951) which they formally recognized as a
new combination.

Goniodelphys indica sp. nov.
(Figs. 106—-108)

Type material. Holotype (intact ¢, MNHN-IU-2014-
21249), paratype (intact @, MNHN-IU-2014-21250)),
and dissected paratype (9, figured) from Ascidia fictile
Monniot C., 1997 (MNHN-IT-2008-1016 = MNHN P5/
ASC.A/292), MUA20, Nosy Be, Madagascar, depth 27
m, P. Laboute coll., 08 October 1991.

Additional material. 8 &3 (MNHN-IU-2018-1833)
and 2 dissected specimens (1 copepodid V @, 1 &) from
A. fictile, Nosy Be, Madagascar, collected by Laboute.

Etymology. The new species is named for its
geographic origin, the Indian Ocean.

Description of female. Body (Fig. 106A, B) 3.70
mm long, with spindle-shaped prosome with flattened
dorsal and ventrolateral surfaces 3.30 mm long, clearly
segmented. Cephalosome 0.52x0.91 pm, much wider than
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FIGURE 106. Goniodelphys indica sp. nov., female. A, habitus, dorsal; B, habitus, right; C, habitus of copepodid V
female, right; D, anal somite and caudal rami, dorsal; E, anal somite and caudal ramus, left; F, rostrum; G, antennule;
H, antenna; I, labrum. Scale bars: A, B, 0.5 mm; C, 0.2 mm; D-I, 0.05 mm.
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FIGURE 107. Goniodelphys indica sp. nov., female. A

F, leg 1; G, leg 2;

Megataxa 004 (1) © 2020 Magnolia Press « 165

NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS



/M 1Rim

[
it

FIGURE 108. Goniodelphys indica sp. nov., male. A, habitus, dorsal; B, habitus, right; C, urosome, ventral; D, anal
somite and caudal rami, ventral; E, rostrum; F, maxilliped; G, leg 2; H, legs 5 and 6. Scale bars: A-C, 0.1 mm; D-H,
0.02 mm.
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long, semicircular in dorsal view, fringed with narrow
membrane along posterior margin both dorsally and
laterally. First to fourth pedigerous somites 0.26x1.01,
0.39%1.14, 0.38x1.17, and 1.76x1.17 pm, respectively;
first to third each fringed with narrow membrane along
posterior margin. Fourth pedigerous somite forming
brood pouch, longer than anterior prosomal somites
combined, tapering in lateral view but with rounded
posterior margin in dorsal view. Fifth pedigerous somite
fused with fourth. Free urosome cylindrical, 5-segmented,
narrowing posteriorly. Anal somite (Fig. 106D) with
highly sclerotized posteroventral protuberances bearing
few long setules apically. Caudal ramus (Fig. 106D)
positioned dorsally, about 2.3 times longer than wide
(145%64 pm); armed with 2 claws and 4 naked setae;
lengths of claws 68 and 45 pm.

Rostrum (Fig. 106F) much widerthan long, with small,
nipple-shaped tubercle on rounded apex. Antennule (Fig.
106G) attenuated distally, 8-segmented; armature formula
6, 10, 8+aesthetasc, 3, 2-+aesthetasc, 2, 2+aesthetasc,
and 7+aesthetasc; suture line between sixth and seventh
segments indistinct; 2 proximal setae on first segment
pinnate and much larger than other setac. Antenna (Fig.
106H) 4-segmented; coxa short and unarmed; basis with
exopod represented by 1 large pinnate seta and 1 vestigial
seta at outer distal corner, ornamented with row of minute
setules on inner surface; first endopodal segment with
1 small seta on inner side; compound distal endopodal
segment about 3.6 times as long as wide; armed with 10
setae (distal 3 setae blunt at tip) plus small terminal claw,
less than half as long as segment.

Labrum (Fig. 1061) simple, with convex distal margin
and 2 patches of minute spinules distally. Mandible (Fig.
107A) with 5 teeth, 1 proximal seta, distally bifurcate
proximal extension, and 3 needle-like spinules between
second and third distal teeth on coxal gnathobase; basis
with 1 medial seta; exopod 2-segmented, armed with 3 and
2 setae on first and second segments, respectively, all setae
subequal in length; endopod incompletely segmented and
armed with 4 and 9 setae on first and second segments,
respectively; mediodistal seta on second segment very
small. Paragnath (Fig. 107B) as simple lobe with setulose
medial surface. Maxillule (Fig. 107C) with 9 setae on
arthrite, 1 broad seta on coxal endite, 2 setae on epipodite;
basis with 3 setae on medial margin; exopod and endopod
with 3 and 4 setae, respectively. Maxilla (Fig. 107D) 5-
segmented; syncoxa with 3, 1, 2, and 2 setae on first to
fourth endites, respectively; 3 on basis, and 1, 1, and 3 on
first to third endopodal segments, respectively. Maxilliped
(Fig. 107E) armed with 10 setae (8 medial and 2 apical).

Legs 1-4 with 3-segmented rami (Fig. 107F—H)
but with articulation incomplete between second and
third endopodal segments of leg 1. Exopods of legs 2—4
distinctly longer than endopods. Coxa unarmed. Outer
seta on basis very large in leg 1 (longer than rami), but
small in legs 2—4. Inner distal spine on basis of leg 1 long

and setiform, setulose proximally but spinulose distally.
Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Leg 1 0-0 1-I - -1, 1L L, 4 0-0;0-151,2,2
Legs2&3 0-0 1-0 1-1;1-1; 3, 1,5 0-1;0-2,1,2,3
Leg 4 0-0 1-0 1-1;1-1; 3,1,5 0-1;0-2;1,2,2

Leg 5 (Fig. 1071) consisting of short, lobate protopod
and free exopod; protopod tipped with seta; exopod 59x34
um, distally with 1 seta and 1 vestigial seta; mid-inner
margin of exopod convex and spinulose.

Description of male. Body (Fig. 108A, B) slender,
slightly depressed. Body length 1.29 mm. Dorsal
shield of cephalosome with slightly extended, pointed
posterolateral corners. Posterodorsal part of fouth
pedigerous somite only slightly extended. Urosome
(Fig. 108C) 6-segmented: fifth pedigerous somite free.
First abdominal somite ornamented with rows of minute
spinules on ventral surface. Anal somite (Fig. 108D) with
smaller posterior process than in female, ornamented with
scattered setules and minute spinules on ventral surface.
Caudal ramus 34x25 um, armed as in female.

Rostrum (Fig. 108E) 58x77 pum, only slightly wider
than long, strongly tapering, with convex distal margin.
Antennule armed as in female, but aesthetascs larger.
Antenna as in female. Labrum and mandible as in female.
Maxillule with 3 setae on endopod. Maxilla with 2 large
setae on basis, lacking additional small seta. Maxilliped
(Fig. 108F) armed with 8 setae (6 medial and 2 apical).

Leg 1 with same armature formula as in female;
endopod distinctly 3-segmented; inner distal spine on
basis strong, spinulose, and extending to middle of second
segment. Exopods of legs 2—4 with well-developed outer
and distal spines (Fig. 108G); longer than endopods, as
in female. Inner seta on second exopodal segment and
proximal 2 inner setae on third exopodal segment of
legs 2—4 rudimentary. Distalmost seta on third exopodal
segment of legs 2-4 enlarged (longer than ramus).
Armature formula for legs 2—4 as follows:

Coxa Basis Exopod Endopod

Leg2 0-0 1-0 I-0;I-1; OI.L,5 0-1;0-2,1,2,3
Leg3 0-0 1-0 1-0; I-1; 1L 1,5  0-1;0-2,1,2,3
Leg4 0-0 1-0 1-0;I-1; IL LS 0-1;0-2;1,2,2

Leg 5 (Fig. 108H) protopod short, with outer distal
seta; exopod 23x16 pum, unornamented, tapering with
slightly convex outer margin, bearing single seta apically.
Leg 6 (Fig. 108H) represented by 2 naked setae distally
on genital operculum.

Copepodid V female. Body (Fig. 106C) 1.78 mm
long. Prosome 1.59 mm long, with concave dorsal surface
ornamented with numerous long setules but lacking
membranous fringe along posterior margins of anterior
somites. Other morphological aspects as in adult.
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Remarks. The original description of G. trigona by
Buchholz (1869) mentioned some specific character states
which allow us to distinguish it from the new species.
According to Buchholz (1869), G. trigona is characterised
by the following: (1) the body length is 2 mm in the
female and 0.7 to 0.8 mm in the male (vs. 3.70 mm in the
female and 1.29 mm in the male of G. indica sp. nov.); (2)
the cephalosome is triangular in dorsal view and slightly
longer than wide (vs. rounded anteriorly and much wider
than long in G. indica sp. nov.); (3) the terminal segment
of the antenna widens towards the tip (vs. this segment
is narrow along its whole length in G. indica sp. nov.);
and (4) the endopod of leg 1 lacks an inner seta on the
second and third segments (vs. these setae are present in
G. indica sp. nov.). These marked differences support the
recognition of the new species.

Goniodelphys indica sp. nov. was collected on
the coast of Madagascar, in a different biogeographical
region from G. trigona, which is known only from the
Mediterranean (Illg & Dudley, 1965).

Although the original description (Illg, 1951) of G.
clarki lacked detail, it can be distinguished from the new
species by the markedly smaller female body of the former
(2.2 mm) compared to the new species (3.70 mm), and
by the possession of 2-segmented endopods in legs 1-4,
rather than 3-segmented endopods as in the new species.
The host of G. clarki was confirmed by Ooishi & Illg
(1973) as Herdmania momus (Savigny, 1816) collected in
Japanese waters.

Goniodelphys nosybensis sp. nov.
(Figs. 109, 110)

Type material. Holotype 9 (dissected and mounted
on a slide, MNHN-IU-2014-21251) from Polycarpa
pigmentata (Herdman, 1906) (MNHN-IT-2008-6638 =
MNHN S1/POL.B/350), MUA 68, Nosy Be, Madagascar,
Laboute coll., 1995.

Etymology. This species is named after the type
locality, Nosy Be, Madagascar.

Description offemale. Body (Fig. 109A) compressed,
3.70 mm long. Prosome 2.85 mm long, clearly segmented.
Fourth pedigerous somite forming brood pouch, tapering
in posterior half (in lateral view), longer than anterior
part of prosome. Fifth pedigerous somite completely
fused with fourth. Free urosome (Fig. 109B) slender,
5-segmented; genital somite 285x406 um, slightly
narrowing posteriorly, with copulatory pore on ventral
surface. Four abdominal somites 460x370, 400x327,
285%267, and 152x194 pm, respectively; first to third
somites longer than wide; setulose on all surfaces. Anal
somite (Fig. 109C) roundly protruded posteroventrally,
highly sclerotized. Caudal ramus (Fig. 109C) about 1.6
times longer than wide (116x73 um), narrowing distally,
armed with 2 claws and 4 setae; lengths of claws very

unequal, 110 and 45 pm; setae naked, ventrodistal seta
distinctly longer than other 3.

Rostrum (Fig. 109D) triangular, 175x170 pum, with
blunt apex. Antennule (Fig. 109E) attenuated distally, 375
um long, 8-segmented; first and second segments with
6 and 10 setae, respectively; setation of other segments
uncertain due to numerous missing setae; several setae
pinnate. Antenna (Fig. 109F) 4-segmented, including short
coxa; basis with exopod respresented by 1 large and 1 small
seta at outer distal corner, ornamented with small patch of
setules on inner margin; first endopodal segment slightly
longer than wide, with 1 seta on inner margin; compound
distal endopodal segment about 2.5 times longer than wide
(118%48 pum), armed with 10 setae (distal 3 blunt tipped)
plus terminal claw more than half as long as segment.

Labrum (Fig. 109G) with semicircular, setulose
posteromedian lobe. Mandible (Fig. 109H) with 5 teeth, 2
proximal setae, and 3 needle-like spinules between distal
second and third teeth; basis with 1 seta on medial margin;
exopod 2-segmented with 3 and 2 equal setae on first and
second segments, respectively; endopod 2-segmented and
armed with 5 setae (distalmost seta longest and naked)
on first segment and 9 setae on second. Maxillule (Fig.
1091) with 9 setae on arthrite, 1 on coxal endite, 2 on
epipodite, 3 one medial margin of basis, 3 on exopod and
4 on endopod. Maxilla (Fig. 110A) 5-segmented; syncoxa
with 9 setae (3, 1, 2, and 3 on first to fourth endites,
respectively), basis with 3 setae, distal seta stiff, claw-like;
endopod with 1, 1, and 4 setae on first to third segments,
respectively, (1 seta on third endopodal segment small,
liable to be overlooked). Maxilliped (Fig. 110B) lobate,
armed with 10 setae (8 medial and 2 apical).

Legs 1-4 with 3-segmented rami but articulation
between second and third endopodal segments of leg 1
incomplete (Fig. 110C). Exopods distinctly longer than
endopods in legs 2 (Fig. 110D), 3 and 4 (Fig. 110E). Inner
coxal seta absent in legs 1-4. Outer seta on basis large and
pinnate in leg 1, but small and naked in legs 2—4. Inner
distal spine on basis of leg 1 straight, smooth, extending to
middle of second endopodal segment. Armature formula
for legs 14 as follows:

Coxa Basis Exopod Endopod

Leg 1 0-0 1-I I-1; I-1; I, 1,4 0-0;0-1;1,2,2
Legs2&30-0 1-0 1-1;1-1;3,1,5 0-1;0-2,1,2,3
Leg4 0-0 1-0 1-1;1-1;3,1,5 0-1;0-2;1,2,2

Leg 5 (Fig. 110F) consisting of free protopod and

exopod; protopod with naked seta on outer margin;
exopodal segment subrectangular, about 1.9 times longer
than wide (55%29 pum), armed with 2 naked setae, distal
seta 68 um long and subdistal seta 21 pwm and blunt at tip.
Leg 6 (Fig. 110G) represented by 3 equal setae on genital
operculum.

Male. Unknown.

Remarks. Although Goniodelphys nosybensis sp.

168 « Megataxa 004 (1) © 2020 Magnolia Press

KIM & BOXSHALL



7R
o

7
N

anal somite and

; H, mandible; I, maxillule. Scale bars: A, 0.5 mm,;

b

C

S

urosome, ventral;

, right; B,

, habitus

FIGURE 109. Goniodelphys nosybensis sp. nov., female. A

g

g
O
=
-}

)

=]

=i
8

=]

[+
o
P

=

=

Q
8 |

S E
E,m

=8

mo.

8 =

72BN,

3
e
moo

g

g E
s

z<

o M

Megataxa 004 (1) © 2020 Magnolia Press « 169

NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS



0.1 mm.

E,

KIM & BOXSHALL

(RIS oo

SIS
S
S
\\\VVVV\/\VV

S
ST ]
<= ST “\

=TS <<
VVI/., <tz I

——
— %
A A o

FIGURE 110. Goniodelphys nosybensis sp. nov., female. A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E, leg 4; F, leg

5; G, left genital aperture bearing leg 6. Scale bars: A, B, F, G, 0.05 mm; C-

170 « Megataxa 004 (1) © 2020 Magnolia Press



nov. does not have the typical body form of the genus, its
fourth pedigerous somite is fused to the fifth and forms the
brood pouch which is tapering and extended posteriorly,
and the free urosome is inserted somewhat anteriorly
into the ventral side of the brood pouch. Legs 2—4 have
3-segmented rami and each leg has 2 inner setae on the
second endopodal segment. On the basis of these character
states, the new species is placed in Goniodelphys.

The possession of 5 setae on the first endopodal
segment of the mandible of G. nosybensis sp. nov. is an
extraordinary feature, unique within the Notodelphyidae:
the maximum setation for this segment reported elsewhere
in the family is 4 setae. The presence of armature on
the female leg 6 (represented by 3 setae on the genital
operculum)is also an unusual feature. These characteristics
serve to distinguish the new species from its congeners.

Genus Notopterophoroides Schellenberg, 1922

Diagnosis: Prosome typically consisting of cephalothorax
incorporating first pedigerous somite plus 3 defined
pedigerous somites. Fourth pedigerous somite forming
brood pouch and fused with fifth pedigerous somite.
Sclerotized sternal spikes present on cephalothorax and
second and third pedigerous somites in some species.
Free urosome 5-segmented, comprising genital somite
and 4 abdominal somites. Anal somite produced ventrally.
Caudal rami armed with 3 claws and 3 setae. Antennule 7-
segmented. Antenna 4-segmented; basis with large pinnate
exopodal seta; compound distal endopodal segment
armed with 9 setae plus terminal claw. Mandible with
5 teeth and 1 or 2 proximal setae on coxal gnathobase,
basis with 1 seta; exopod 2-segmented and armed with
3 and 2 setae on first and second segments, respectively;
endopod 2-segmented, armed with 4 and 9 setae on first
and second segments, respectively. Maxillule with 9 setae
on arthrite, 1 seta on coxal endite, 2 setaec on epipodite,
3 setac on medial margin of basis; exopod with 3 distal
setae; endopod with 4 distal setae. Maxilla 5-segmented;
syncoxawith 3, 1, 2, and 2/3 setae on first to fourth endites,
respectively; basis with 3 setae; first to third endopodal
segments with 1, 1, and 3 setae, respectively. Maxilliped
lobate with 11 setae (9 medial and 2 apical). Leg 1 with 3-
segmented exopod and 2-segmented endopod. Legs 2—4
with 3-segmented rami. Inner coxal seta lacking in legs
1-4. Inner distal spine present on basis of leg 1. Armature
formula:

Coxa Basis Exopod Endopod
Legl 0-0 I-I I-1;I-1; 1,1, 4 0-0;1,2,3
Leg2 00 1-0 [I-0;I-0;1I,1,4 0-1;0-2,1,2,3
Leg3 00 1-0 1-0;1-0;1,1,4 0-1;0-2,1,2,3
Leg4d 00 1-0 1-0;1-0;1,1,4 0-1;0-2;1,2,2

Leg 5 consisting of protopod armed with outer seta

and exopodal segment bearing 2 setae; protopods of leg
pair fused to form transverse protopodal plate in some
species.

Type Species: Notopterophoroides armadillo
Schellenberg, 1922 by subsequent designation (Lang,
1948).

Remarks. The morphological boundaries delimiting
this genus from Ustina and Goniodelphys are subtle.
Stock (1967), in his key to the genera of the Bonnierilla-
group, highlighted the linear exopodal segment of leg 5
armed with 2 setal elements, the 3-segmented state of
the endopods of legs 2—4, and the brood pouch chiefly
involving the fourth pedigerous somite, as key characters.
Stock (1967) also proposed to transfer N. malacodermatus
to the genus Botachus. However, this latter proposal
was essentially reversed by Ooishi & Illg (1973). They
concluded that N. malacodermatus should be retained in
its original genus. Here we follow Ooishi & Illg (1973).

Notopterophoroides armadillo Schellenberg, 1922
(Figs. 111-113)

Material examined. 5 29, 2 &4 (MNHN-IU-2018-
1834) and dissected 1 @, 1 & (figured) from Phallusia
philippinensis Millar, 1975, Caminguin Is., Philippines,
CRCHO 171; 1 @ (dissected) from Ascidia archaia
Sluiter, 1890, Ile Nou, New Caledonia, 27 August 1985.
Supplementary description of female. Body (Fig.
111A) stout, semilunar in lateral view, with smooth,
moderately flexible exoskeleton. Body length 1.86 mm;
prosome 1.37 mm long, strongly compressed, consisting
of cephalothorax and 3 pedigerous somites (second to
fourth). Greatest dorsoventral depth of prosome 655
pm across third pedigerous somite. Highly sclerotized
“sternal spikes” present posteriorly on ventral surface
of cephalothorax, and ventrally on second and third
pedigerous somites (Fig. 112D), each spike lying posterior
to intercoxal sclerite, smaller in first pedigerous somite
(Fig. 112E), distinctly larger in second and third (Fig.
112F); all sternal spikes with broad base (or pedestal).
Fourth pedigerous somite forming brood pouch tapering
posteriorly to obtusely angled apex; both third and fourth
pedigerous somites containing eggs. Fifth pedigerous
somite completely fused to fourth. Free urosome (Fig.
111B) cylindrical, 5-segmented, gradually narrowing
posteriorly; all urosomites wider than long. Genital
somite 95%236 pum, ornamented with 2 transverse rows
of minute spinules on distal border of ventral surface.
Four abdominal somites 179x202, 123x170, 90x140, and
57x110 um, respectively. Anal somite produced ventrally
and sclerotized, without ornamentation. Caudal ramus
(Fig. 111C) 73%45 pm, bluntly produced posteroventrally,
ornamented with several patches of small spinules; armed
with 3 spiniform claws and 3 naked setae; lengths of 3
claws 52, 44, and 32 um, ventral subdistal claw shortest.
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FIGURE 111. Notopterophoroides armadillo Schellenberg, 1922, female. A, habitus, right; B, urosome, ventral; C,

caudal ramus, outer; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, coxal gnathobase of mandible.
Scale bars: A, 0.2 mm; B, D, 0.1 mm; C, E, I, 0.02 mm; F-H, 0.05 mm.
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FIGURE 112. Notopterophoroides armadillo Schellenberg, 1922, female. A,

legs 1-4 and sternal spikes
somite. Scale bars: A-C
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F, 0.05 mm; D, 0.1 mm.
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FIGURE 113. Notopterophoroides armadillo Schellenberg, 1922, female: A, leg 4; B, leg 5. Male: C, habitus, right;
D, urosome, ventral; E, rostrum; F, antenna; G, maxilliped; H, legs 5 and 6. Scale bars: A, D, 0.05 mm; B, E-H, 0.02
mm; C, 0.1 mm.

Rostrum (Fig. 111D) as semicircular ventral process armature formula 7, 11, 10+aesthetasc, 5, 2+aesthetasc,
at frontal margin of dorsal cephalothoracic shield. 3-+aesthetasc, and 7+aesthetasc; first 2 setae on first
Antennule (Fig. 111E) about 190 pm long, 7-segmented; segment large and pinnate; 2 pinnate setae on third segment

174 « Megataxa 004 (1) © 2020 Magnolia Press KIM & BOXSHALL



and 1 on fourth; 1 seta on second segment spiniform.
Antenna (Fig. 111F) slender, 4-segmented; coxa short and
unarmed; basis narrowed in middle, about twice as long as
wide, armed with 1 large pinnate (exopodal) seta at outer
distal corner; ornamented with 2 patches of spinules and 2
patches of slender setules; first endopodal segment about
1.5 times longer than wide, with 1 small seta subdistally;
compound distal endopodal segment slender, about 5
times longer than wide (105%21 pm), and ornamented
with fine spinules distally on both margins; armed with 9
setae (3 distal setae blunt) plus small terminal claw, about
one-third as long as segment.

Labrum (Fig. 111G) with semicircular posteromedian
lobe and minute setules on posteroventral region and lobe.
Mandible (Fig. 111H) with 5 teeth and 1 small proximal seta
on coxal gnathobase (Fig. 1111) with 2 needle-like spinules
present between distal second and third teeth: basis hirsute
on dorsal and outer surfaces and armed with small seta
on medial margin; exopod 2-segmented, armed with 3 and
2 setae on first and second segments, respectively, outer
distal seta on second segment about half as long as other 4
setae; first exopodal segment with dense setules on medial
margin: endopod indistinctly 2-segmented and armed with
4 and 9 setae on first and second segments, respectively.
Maxillule (Fig. 112A) with 9 setae on arthrite, 1 broad
seta on coxal endite, 2 unequal setae on epipodite, 3 setae
on medial margin of basis, 3 setae on exopod, and 4 on
endopod; endopod distally subdivided by indistinct suture
line into proximal and short distal regions bearing 1 and
3 setae, respectively. Maxilla (Fig. 112B) 5-segmented;
syncoxa with 9 setae (3, 1, 2, and 3 on first to fourth
endites); basis with 3 setae; endopod with 1, 1, and 3 setae
on first to third segments, respectively. Maxilliped (Fig.
112C) clearly 2-segmented; first segment with 9 setae (4
proximal and 5 distal) on medial margin and several rows
of minute spinules; small second segment with 2 setae
apically and row of setules on medial margin.

Leg 1 (Fig. 112E) with 3-segmented exopod and 2-
segmented endopod. Legs 2—4 with 3-segmented rami
(Figs. 112F, 113A). Left and right members of legs 14
close to each other, with very narrow intercoxal plate
(Fig. 112D). Coxa of legs 1-4 unarmed. Coxa of legs 2—4
setulose on ventral surface. Basis broad in leg 1, narrower
in legs 2—4. Outer seta on basis of legs 14 large, extending
to middle of third exopodal segment. Inner distal spine on
basis of leg 1 longer than first endopodal segment, 32 um
long. First outer element of third exopodal segment of leg
1 represented by seta (arrow in Fig. 112E). Spines and
setae on exopods not clearly differentiated in legs 2—4.
Armature formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;I-1; 1, 11,4 0-0;1,2,3
Leg2 0-0 -0 1-0;1-0; 1ILLI,4 0-1;0-2,1,2,3
Leg3 0-0 -0 1-0;1-0;11,1,4 0-1;0-2,1,2,3
Leg4 0-0 1-0  1-0;1-0; 11, 1,4 0-1;0-2;1,2,2

Leg 5 (Fig. 113B) consisting of protopodal plate
and free exopod; protopodal plate quadrate and formed
by fusion of left and right potopods (Fig. 111B), bearing
1 plumose seta at each outer distal corner and several
transverse rows of fine spinules on both sides of ventral
surface; exopodal segment small, 61x23 pm, tapering,
slightly constricted in middle; apically tipped with 1 seta
and ornamented with 2 rows of spinules on inner surface.

Supplementary description of male. Body (Fig.
113C) narrow, 1.13 mm long. Prosome consisting of
cephalothorax and 3 pedigerous somites with almostparallel
dorsal and ventral margins. Fourth pedigerous somite
tapering in distal half. Cephalothorax and metasomites
lacking sternal spike. Urosome (Fig. 113D) 6-segmented,
with free fifth pedigerous somite measuring 45x138 pm.
Genital somite 65%132 um, slightly narrowing distally.
Four abdominal somites 102x120, 93x100, 64x78, and
29x70 pm, respectively: first & second abdominal somites
ornamented with numerous minute spinules on ventral
surface. Caudal ramus 40x28 pum. Spermatophore (Fig.
113C) sausage-shaped, 160%42 um.

Rostrum (Fig. 113E) similar to that of female.
Antennule as in female. Antenna (Fig. 113F) stout; basis
unornamented; second endopodal segment about 2.9
times longer than wide (55%19 pm), much shorter than
that of female.

Labrum, mandible, maxillule, and maxilla as in
female. Maxilliped (Fig. 113G) with 7 or 8 setae (3
proximal and 4 or 5 distal) on first segment and 2 setae on
distal segment.

Legs 1-4 armed as in female; including setiform
proximal outer element on third exopodal segment of leg
1.

Left and right protopods of fifth legs separated
(Fig. 113D), short and armed with 1 outer distal seta;
free exopod similar to that of female (Fig. 113H), 33%15
um. Leg 6 (Fig. 113H) represented by 3 setae on genital
operculum, 2 outer ones subeugal and pinnate, and inner
one small and naked.

Remarks. Only two species are currently included in
Notopterophoroides: N.armadilloand N.malacodermatus.
In the original report of N. armadillo, Schellenberg
(1922) illustrated only the female body form, the exopod
of leg 3, and leg 5 of this species, all of which agree well
with those of our specimens. The body length, the sizes
of the sternal spikes (referred to as “Sternaldorn” by
Schellenberg) and other important features are also the
same. However, N. armadillo is described as having thick,
armored body cuticle ornamented with numerous pore-
like pits and we were unable to confirm this distinctive
feature in our material. Interestingly, we found the same
kind of cuticle present in N. baliense sp. nov. (described
below). Nevertheless, the specimens are identified as
N. armadillo, on the assumption that the thickness and
sculpture of the cuticle of this species may change with
age.
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FIGURE 114. Notopterophoroides baliense sp. nov., female. A

; G, antenna; H

F,

rostrum;

>

of body, right; D, anal somite and caudal ramus, ventral; E

Scale bars: A, C, 0.2 mm; B, 0.1 mm; D, 0.01 mm; E-I, 0.05 mm.
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FIGURE 115. Notopterophoroides baliense sp. nov., female. A, maxillule; B, maxilla; C, maxilliped; D, leg 1; E, leg
2 and sternal spike of cephalothorax. Scale bars: 0.02 mm.
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FIGURE 116. Notopterophoroides baliense sp. nov., female. A, leg 3; B, leg 4; C, leg 5. Scale bars: A, B, 0.05 mm;

C, 0.02 mm.

Notopterophoroides baliense sp. nov.
(Figs. 114-116)

Type material. Holotype (intact @, MNHN-IU-2014-
21252), paratypes (2 intact Y 9, MNHN-IU-2014-21253),
and dissected paratypes (2 99) from Ascidia gemmata
Sluiter, 1895 (MNHN-IT-2008-XXX = MNHN PS5/
ASC.A/XXXX), CRRF CRCHO 434, Bali, Indonesia,
Tulamben, depth 20 m, Colin coll., 30 October 2000.

Etymology. The name of the new species is based on
the type locality, Bali.

Description of female. Body (Fig. 114A) narrow,
bilaterally compressed, with thick, rigid exoskeleton
ornamented with numerous, irregularly shaped, pore-like
pits mainly on prosomal surfaces (Fig. 114C, E). Body
length 1.55 mm. Prosome 1.36 mm long, consisting of
cephalothorax and 3 pedigerous somites (second to
fourth). Cephalothorax triangular, 0.35x0.30 mm in
lateral view, narrower than pedigerous somites, with
sternal spike on ventral surface just posterior to intercoxal
sclerite of leg 1 and overlapping protopod of leg 2 (Fig.
115E). Free pedigerous somites lacking sternal spikes,

0.22x0.43, 0.27x0.48, and 0.52x0.45 mm, respectively,
in lateral view. Fourth pedigerous somite forming brood
pouch tapering posteriorly, characteristically terminating
in conical process: fifth pedigerous somite incorporated
into brood pouch. Free urosome (Fig. 114B) 5-segmented:
genital somite 60x128 um, with rows of fine spinules
on ventral surface. Four abdominal somites 106x114,
76x97, 45x77, and 40x71 um, respectively; first to
third abdominal somites ornamented with scattered long
setules along posterior border. Anal somite (Fig. 114D)
slightly protruded posteroventrally and ornamented with
spinules on ventral surface. Caudal ramus (Fig. 114D)
small, 36x24 um, covered with dense spinules distally:
armed with 3 claws and 3 setae; claws spiniform, blunt
at tip, 23, 21, and 16 um long; setae naked, shorter than
width of ramus, distal seta inserted proximally on distal
claw.

Rostrum (Fig. 114E) as semicircular anterior
protuberance on cephalothorax, not articulated at base.
Antennule (Fig. 114F) 7-segmented; armature formula
7, 11, 10+aesthetasc, 5, 2+aesthetasc, 4+aesthetasc, and
7+aesthetasc; setae mostly naked, except 5 pinnate setae
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(2 on first segment, 1 on second, and 2 on third); one seta
on second segment spiniform. Antenna (Fig. 114G) 4-
segmented; coxa short; basis about 1.6 times longer than
wide, with large pinnate (exopodal) seta at outer distal
corner and 2 rows of minute spinules on inner surface;
first endopodal segment about 1.4 times longer than wide,
with 1 small subdistal seta on inner side; compound distal
endopodal segment slender, about 3.4 times longer than
wide (75%22 pum), ornamented with spinules along inner
margin and setules distally on outer margin; armed with 9
setae (including 3 bluntly tipped distal setae) plus terminal
claw about half as long as segment.

Labrum (Fig. 114H), mandible (Fig. 114I), and
maxilla (Fig. 115B) similar to those of N. armadillo.
Maxillule lacking subdivision on endopod, otherwise
as in N. armadillo. Maxilliped (Fig. 115C) distinctly
2-segmented with 9 setae (4 proximal and 5 distal) on
medial margin of first segment and 2 apical setae on
second segment; row of fine spinules present on first
segment near base of mediodistal setae.

Leg 1 (Fig. 115D) with 3-segmented exopod and
2-segmented endopod. Legs 2—4 (Figs. 115D, E, 116A,
B) with 3-segmented rami but articulations incomplete
between second and third endopodal segments in legs 2—4.
Coxa of legs 14 lacking inner seta. Outer seta on basis of
leg 1 not enlarged, only slightly longer than first exopodal
segment, as in legs 2—4. Inner distal spine on basis of leg 1
straight, 30 um long, longer than first endopodal segment.
Third exopodal segment of leg 1 bearing seta (not spine)
as proximalmost outer element. Third exopodal segment
of legs 2—4 thin, with setule between second and third
outer setae in leg 2 and between first and second outer
setae in legs 3 and 4. Armature formula for legs 1-4 as
follows:

Coxa Basis Exopod Endopod
Legl 0-0 I-I I-1;I-1; 1, L5 0-0;1,2,3
Leg2 0-0 1-0 1-0;1-0;3,1,4 0-1;0-1,1,2,3
Leg3 0-0 1-0 1-0; 1-0;2,1,4 0-1;0-1,1,2,3
Leg4 0-0 1-0 1-0;1-0;2,1,4 0-1;0-1;1,2,2
Leg 5 (Fig. 116C) consisting of rectangular

protopodal plate and free exopod; protopodal plate with
seta at each outer distal corner; ornamented with rows of
spinules ventrally near base of exopod; exopod about 2.2
times longer than wide (43x19 pm), with lateral margins
parallel proximally but tapering in distal quarter, tipped
with apical seta (pinnate or naked), and ornamented with
setules proximally on inner margin and dense spinules on
remaining part of margins.

Male. Unknown.

Remarks. Notopterophoroides baliense sp. nov.
is instantly recognizable by the conical process at the
posterior end of the brood pouch. In addition, it has a
single large sternal spike on the ventral surface of the
cephalothorax just posterior to the intercoxal sclerite of leg

1, unlike N. armadillo which bears 3 sternal spikes and N.
malacodermatus which either has none or has only small
sternal spikes (Schellenberg, 1922). The possession of
only a single inner seta on the second endopodal segment
of legs 2—4 also seems to be a diagnostic feature.

Notopterophoroides quadridentatum sp. nov.
(Figs. 117, 118)

Type mataerial. Holotype (intact &, MNHN-IU-2014-
21254) and paratype (&, dissected and figured) from
Phallusia arabica Savigny, 1816 (MNHN-IT-2008-6109
= MNHN P5/PHA/75), MUA 3, Nosy Be, Madagascar, P.
Laboute coll.

Etymology. The specific name quadridentatum
refers to the presence of four teeth on the mandibular
gnathobase.

Description of male. Body (Fig. 117A) moderately
narrow, slightly compressed. Body length 1.34 mm:
prosome 854 um long, tapering anteriorly in lateral view,
obscurely segmented by weak constrictions and wrinkles
between somites. Dorsoventral depth of prosome 340 pm.
Dorsal cephalothoracic shield distinct. Fifth pedigerous
somite fused with fourth. Free urosome distinctly 5-
segmented. Anal somite (Fig. 117B, C) short, half as long
as wide, protruding posteroventrally, ornamented with
scattered spinules on ventral surface; anal operculum
discernible. Caudal ramus (Fig. 117B) small, about 1.3
times longer than wide (32x25 um), armed with 3 claws
and 3 setae (Fig. 117C) and ornamented with spinules
scattered over all surfaces; lengths of claws 22, 20, and 12
um; all shorter than ramus. Spermatophore (Fig. 117D)
75%32 um, with thick wall and short tube.

Rostrum (Fig. 117E) wider than long, 65x125 um,
nearly semicircular. Antennule (Fig. 117F) short, 117
um long, and 7-segmented; armature formula 7, 13,
12+aesthetasc, 6, 6, 4+aesthetasc, and 5+aesthetasc; setae
extremely crowded, all naked. Antenna (Fig. 117G) 4-
segmented; coxa short; basis slightly longer than wide,
with pinnate exopodal seta and several small spinules on
inner margin; first endopodal segment longer than basis,
with 1 naked seta subdistally on outer margin; compound
distal endopodal segment about 3.1 times longer than
wide (47x15 pum), ornamented with spinules on outer and
inner margins; armed with 9 setae (including 3 bluntly
tipped) plus terminal claw about half as long as segment.

Labrum (Fig. 117H) with large posteromedian lobe
bearing setules on posterolateral surfaces. Mandibular
coxal gnathobase (Fig. 1171) with 4 teeth, 2 small proximal
setae, and 2 needle-like spinules between second and
third teeth: basis of mandible with small mediodistal seta
(Fig. 117]): exopod 2-segmented with 3 and 2 setae on
first and second segments, respectively; terminal seta on
second segment about 0.7 times as long as other 4 setae:
endopod with 4 and 9 setae on first and second segments,
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FIGURE 117. Notopterophoroides quadridentatum sp. nov., female. A, habitus, right; B, anal somite and caudal
ramus, left; C, anal somite and caudal rami, ventral; D, spermatophore; E, rostrum; F, antennule; G, antenna; H,
labrum; I, coxal gnathobase of mandible; J, mandibular palp; K, maxillule; L, maxilla. Scale bars: A, 0.1 mm; B-D,

F-L, 0.02 mm; E, 0.05 mm.
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FIGURE 118. Notopterophoroides quadridentatum sp. nov., female. A, maxilliped; B, leg 1; C, leg 2; D, exopod of leg 3;

E, leg 4; F, legs 5 and 6. Scale bars: 0.02 mm.

respectively; apical seta on second endopodal segment
enlarged. Maxillule (Fig. 117K) with 9 setae on arthrite,
1 on coxal endite, 2 on epipodite, 3 on basis, 3 on exopod
and 4 on endopod. Maxilla (Fig. 117L) 5-segmented,
syncoxa with 3 (including small naked seta), 1, 2, and 2
setae on first to fourth endites, respectively; basis with
2 setae; endopod with 1, 1, and 3 setae on first to third
segments, respectively. Maxilliped (Fig. 118A) distinctly

2-segmented with 9 (4+5) medial setae on first segment
and 2 apical setae on second.

Legs 14 (Fig. 118B-E) with 3-segmented rami.
Inner coxal seta absent on legs 1—4. Inner distal spine on
basis of leg 1 slightly longer than first endopodal segment,
straight and spinulose. Third exopodal segment of leg 1
bearing small seta as proximalmost outer element. Second
endopodal segment bearing 1 inner seta in legs 1 and 4,

NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS

Megataxa 004 (1) © 2020 Magnolia Press « 181



but with 2 inner setae in legs 2 and 3. Armature formula
for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 I-I I-1;I-1; 1, 11,4 0-0;0-1;1,2,2
Leg2 00 1-0 I-1;1-0;3,1,4 0-1;0-2;1,3,2
Leg3 00 1-0 I-1;1-0;2,1,4 0-1;0-2;1,3,2
Leg4d 00 1-0 1-0;1-0;2,1,4 0-1;0-1;1,3,1

Leg 5 (Fig. 118F) consisting of short protopod and
small free exopod; left and right protopods fused to form
protopodal plate bearing pinnate seta at each outer corner
ornamented with few inner spinules: exopodal segment
suboval, slightly longer than wide (18%x16 um) with
1 pinnate seta on apex and 3 small sensillac on ventral
surface. Leg 6 (Fig. 118F) represented by 2 pinnate setae
on distal margin of genital operculum.

Female. Unknown,

Remarks. Species of the genus Notopterophoroides
seem to exhibit very little sexual dimorphism, as indicated
by N. armadillo redescribed above. This weak sexual
dimorphism allows us to describe N. quadridentatum sp.
nov. on the basis of the male, since robust comparisons
can still be made with its other congeners.

The most remarkable feature of the new species
is the 3-segmented endopod of leg 1. Within the genus
this feature is shared only with N. malacodermatus,
which Schellenberg (1922) described very imperfectly,
illustrating only the exopod of leg 3 and leg 5. His figured
leg 5 is somewhat similar to that of N. quadridentatum sp.
nov., but the protopodal seta is longer than the apical seta
on the exopod, the exopod of leg 3 lacks an inner seta on
the first segment, and the outer spines on the exopod are
very short. These differences are sufficient to distinguish
N. quadridentatums sp. mov. from other congeneric
species.

Notopterophoroides tripartitum sp. nov.
(Figs. 119, 120)

Type material. Holotype ¢ (dissected and mounted on
a slide, MNHN-IU-2014-21255) collected along with
N. deplanatum sp. nov. from Ascidia ornata Monniot F.
& Monniot C., 2001 (MNHN-IT-2008-1160 = MNHN
P5/ASC.A/299), CRRF CRCHO 148, Camiguin Island,
Bohol Sea, the Philippines (09°15.38'N, 124°39.12'E),
depth 18 m, 19 April 1997.

Etymology. The specific name tripartitum is derived
from the Latin #7i (=three) and parti (=a part), referring to
the three-segmented prosome.

Description of female. Body (Fig. 119A) narrow
and cylindrical. Body length 1.32 mm: prosome 1.06
mm long, occupying 80% of total body length. Prosome
3-segmented, consisting of cephalothorax (227x227
um) incorporating first pedigerous somite, shorter and

narrower than following 2 compound metasomites.
First metasomite formed by fusion of second and third
pedigerous somites, 410%318 um. Second metasomite (=
fourth and fifth pedigerous somites) 423x290 pm, slightly
longer but narrower than first metasomite, with rounded
posterodorsal margin. Free urosome (Fig. 119B) small, 5-
segmented; genital somite not articulated from metasome,
113 um wide, narrower than first and second abdominal
somites; small copulatory pore present on ventral surface;
single spermatophore (Fig. 119B, D) attached to copulatory
pore, 79%29 um, containing 2 internal chambers of unequal
sizes. First abdominal somite 125%139 um, with convex
lateral margins; second and third abdominal somites
103%107 and 58%73 pm, respectively. Anal somite small,
36x55 pum, unornamented, with weak posteroventral
protuberance. Caudal rami (Fig. 119C) fused with anal
somite, divergent, positioned dorsolaterally on somite and
widely separated from each other at base, approximately
40x18 pum, with roundly protruded, spinulose apex; armed
with 3 naked setae and 3 claws, 25, 16, and 12 pm long.

Rostrum as semicircular anterior protuberance
on cephalothorax (Fig. 119A). Antennule (Fig. 119E)
small, 112 pm long, and 7-segmented; armature formula
6, 10, 9+aesthetasc, 5, 2+aesthetasc, 3+aesthetasc, and
7+aesthetasc; one seta on second segment spiniform; 2
large setae on first segment pinnate, all other setae naked.
Antenna (Fig. 119F) 4-segmented, including short, unarmed
coxa; basis slightly longer than wide, with 1 large, pinnate
outer distal seta representing exopod; first endopodal
segment nearly as long as basis, with small seta subdistally
on inner side; compound distal endopodal segment about
3.1 times as long as wide (46x15 um), ornamented with
2 patches of spinules and 1 patch of setules; armed with
9 setae (arranged as 1, 3, 2, and 3) plus strongly curved
terminal claw about half as long as segment.

Labrum not observed (fragile, easily destroyed).
Mandible (Fig. 119G) with 5 teeth, 1 small seta, and 1
needle-like spinule between second and third distal teeth
on coxal gnathobase; basis with 1 seta mediodistally:
exopod slender, 2-segmented, armed with 3 and 2 setae
on first and second segments, respectively; outer seta on
second segment shorter than other 4 setae: endopod with
4 and 9 setae on first and second segments, respectively.
Maxillule (Fig. 119H) with 9 setae on arthrite, 1 on coxal
endite, 2 on epipodite; 3 on medial margin of basis, 3
on exopod and 4 on endopod. Maxilla (Fig. 120A) 5-
segmented; syncoxa with 8 setae (3, 1, 2, and 2), 3 on
basis, and 1, 1, and 3 on first to third endopodal segments,
respectively. Maxilliped (Fig. 1191) unsegmented with 7
setae mediodistally and 2 setae apically.

Legs 1-4 (Fig. 120B-E) with 3-segmented exopods
and 2-segmented endopods; inner seta absent on coxa of
all legs; outer seta on basis small and naked. Inner distal
spine on basis of leg 1 naked, curved, 22 pm long, about 1.5
times longer than first endopodal segment; inner margin
of basis setulose. Protopod broad in leg 1, but narrow in
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FIGURE 119. Notopterophoroides tripartitum sp. nov., female. A, habitus, dorsal; B, urosome, ventral; C, anal somite
and caudal rami, dorsal; D, spermatophore; E, antennule; F, antenna; G, mandible; H, maxillule; I, maxilliped. Scale
bars: A, 0.2 mm; B, 0.1 mm; C-I, 0.02 mm.
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FIGURE 120. Notopterophoroides tripartitum sp. nov., female. A, maxilla; B, leg 1; C, leg 2; D, leg 3; E, leg 4; F, leg
5. Scale bars: 0.02 mm.
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legs 2—4. Third exopodal segment of leg 1 armed with
seta as first outer element. Endopods of legs 2—4 distinctly
shorter than exopods, not extending beyond distal border
of'second exopodal segment. Inner seta on first endopodal
segment of leg 4 vestigial. Armature formula for legs 14
as follows:

Coxa Basis Exopod Endopod
Legl 00 1-I I-1;I-1;1,IV,2 0-0;1,2,3
Leg2 00 1-0 1-0,1-0;2,1,4 0-1;1,2,3
Leg3 00 1-0 1-0;1-0;2,1,4 0-1;1,2,2
Leg4 00 1-0 1-0;1-0;2,1,3 0-1;1,2,1

Leg 5 (Fig. 120F) small, consisting of short protopod
and free exopod; protopod with small, naked outer distal
seta and several rows of spinules on ventral surface;
exopodal segment spindle-shaped, narrow proximally
and distally, about 3.1 times longer than wide (23%x8 um)
with 2 transverse rows of spinules on both margins plus
1 bifurcate sensilla subdistally, and tipped with 1 naked
seta.

Male. Unknown.

Remarks. Thisspeciesisincludedin Notopterophoroides,
but with some reservations. It shares with other species of
Notopterophoroides the presence of 3 claws on the caudal
ramus, 5 setae on the mandibular exopod, plus 4 and 9 setae,
respectively, on the first and second endopodal segments of
the mandible, and a seta as the proximal outer element on
the third exopodal segment of leg 1. However, unlike other
species of the genus, it has an unsegmented maxilliped and
only 2-segmented endopods in legs 2—4. The 3-segmented
prosome, with the first metasomite formed by fusion of the
second and third pedigerous somites is, however, particularly
distinctive and is a unique characteristic within this group of
related genera.

Notopterophoroides deplanatum sp. nov.
(Figs. 121, 122)

Type material. Holotype ¢ (dissected and mounted on
a slide, MNHN-IU-2014-21256) from Ascidia ornata
Monniot F. & Monniot C., 2001 (MNHN-IT-2008-1160
= MNHN P5/ASC.A/299), CRRF CRCHO 148, offshore
sand cay, Camiguin Island, the Philippines (09°15.38'N,
124°39.12E), depth 18 m, 19 April 1997.

Etymology. The specific name is derived from the
Latin deplanat, meaning “flattened”, and refers to the
extremely flattened body of the new species.

Description of female. Body (Fig. 121A) extremely
flattened dorsoventrally, 1.27 mm long. Prosome 110 um
long, occupying 87% of total body length, consisting of
cephalothorax, 280420 pm with broad, weak anterior
protrusion, second and third pedigerous somites,165x451,
260x455, respectively, and fourth pedigerous somite,
405x435 pum, incorporating fused fifth pedigerous somite.

Free urosome (Fig. 121B) small, 5-segmented, gradually
narrowing posteriorly: genital somite 145 um wide, not
articulated from metasome, ornamented with row of
minute spinules on both sides of posteroventral margin.
Four free abdominal somites 118x127, 100x116, 56x95,
and 47x71 pm, respectively. Anal somite (Fig. 121C,
D) with paired sclerotized posteroventral protuberances
ornamented with patches of spinules. Caudal ramus about
1.8 times longer than wide (51x29 pum) positioned dorsally
on anal somite, tapering and with spinulose ornamentation
distally, possibly armed with 3 claws and 3 setae; 2 claws
positioned dorsally at 60% length of ramus, other claw
missing but scar visible.

Rostrum as weak anterior protrusion on frontal
margin of dorsal cephalothoracic shield. Antennule (Fig.
121E) small, 150 pm long and 7-segmented; armature
formula 7, 9+spine, 10, 4, 2+aesthetasc, 2+aesthetasc, and
7+aesthetasc; first segment with patch of minute spinules
on proximal anterior surface; setae thin and aesthetascs
hard to distinguish from setae. Antenna (Fig. 121F) 4-
segmented; coxa short and unarmed; basis about 1.7 times
longer than wide, armed with large pinnate exopodal seta
at outer distal corner; first endopodal segment about 1.3
times longer than wide and 0.8 times longer than basis,
with 1 small seta subdistal on inner surface; compound
distal endopodal segment about 4.3 times longer than
wide (73x17 pm), ornamented with minute spinules on
inner margin, and spinules plus setules subdistally on
outer margin; armed with 9 setae (all attenuated) plus
slender terminal claw, less than half length of segment.

Labrum weak, destroyed. Mandible (Fig. 121G) with
narrow coxal gnathobase bearing 5 teeth, 1 spinule between
distal second and third teeth, and 1 small seta on proximal
margin; basis with setules on outer and medial margins,
armed with 1 small mediodistal seta; exopod 2-segmented,
armed with 3 and 2 setae on first and second segments,
respectively; outer distal seta on second segment half as
long as other exopodal setae: endopod with 4 and 9 setae
on first and second segments, respectively. Maxillule (Fig.
121H) and maxilla (Fig. 122A) armed as in N. tripartitum
sp. nov. Maxilliped (Fig. 1211) unsegmented, armed with
6 (3+3) setae medially plus apical seta; with patches of
fine spinules near base of medial setae; one proximal seta
on medial margin much smaller than others.

Legs 14 (Fig. 122B-E) with 3-segmented exopods
and 2-segmented endopods. Protopod broad in leg 1, but
narrow in legs 2—4. Rami of leg 1 widely separated. Coxa
of legs 1-4 unarmed. Outer seta on basis of leg 1 not
enlarged, similar in length to those of legs 2—4. Inner distal
spine on basis of leg 1 serrate, 22 pm long, slightly longer
than first endopodal segment. Rami of legs 2—4 slender.
Third exopodal segment of leg 1 bearing seta as first outer
element. Endopods of legs 2—4 much shorter than exopod,
not extending beyond distal border of second exopodal
segment. Armature formula for legs 1-4 as follows:
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FIGURE 121. Notopterophoroides deplanatum sp. nov., female. A, habitus, dorsal; B, urosome, ventral; C, anal
somite and caudal rami, dorsal; D, anal somite and caudal rami, ventral; E, antennule; F, antenna; G, mandible; H,
maxillule; I, maxilliped. Scale bars: A, 0.2 mm; B, 0.05 mm; C-1, 0.02 mm.
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FIGURE 122. Notopterophoroides deplanatum sp. nov., female. A, maxilla; B, leg 1; C, leg 2; D, leg 3; E, leg 4; F,
leg 5. Scale bars: A-E, 0.02 mm; F, 0.1 mm.
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Coxa Basis Exopod Endopod
Legl 00 1-I I-1;I-1;1,1I,3 0-0;1,2,3
Leg2 00 1-0 1-1;1-0;3,1,4 0-1;1,2,3
Leg3 00 1-0 1-0;1-0;2,1,4 0-1;1,2,2
Leg4 00 1-0 1-0;1-0;2,1,4 0-1;1,2,1

Leg 5 (Fig. 122F) small, consisting of short protopod
and free exopod; protopod with small, naked outer distal
seta, and row of spinules along ventrodistal border;
exopodal segment about 3.4 times longer than wide
(27x8 pm), slightly constricted proximally, ornamented
with 2 and 1 rows of spinules on inner and outer margins,
respectively and 1 bifurcate sensilla subdistally; probably
armed with single apical seta (seta missing, but scar
visible).

Male. Unknown.

Remarks. This species is similar to N. tripartitum
sp. nov. in having the unsegmented maxilliped and 2-
segmented endopods in legs 2-4. Both species were
collected from the same host at a same time. However N.
deplanatum sp. nov. differs from N. tripartitum sp. nov.
in having a 4-segmented, strongly depressed prosome (vs.
3-segmented and cylindrical in N. tripartitum sp. nov.),
7 setae on the maxilliped (vs. 9 setae in N. tripartitum
sp. nov.), an inner seta on the first exopodal segment of
leg 2 (vs. this seta missing in N. tripartitum sp. nov.), 8
setae on the third exopodal segment of leg 2, and 7 setae
on the third exopodal segment of leg 4 (vs. 7 and 6 setae,
respectively in N. tripartitum sp. nov.). These major
differences cannot be considered as intraspecific variation
and justify the establishment of the separate species.

QOoishillgia gen. nov.

Diagnosis. Body of female elongate and bilaterally
compressed. Prosome consisting of cephalosome, 3
pedigerous somites plus fourth and fused fifth pedigerous
somites. Brood pouch extending through third and fourth
pedigerous somites, rounded posteriorly. Free urosome 5-
segmented in female, 6-segmented in male. Anal somite
with weak posteroventral protuberance. Caudal ramus
small, located dorsally on anal somite, armed with 6
setae. Rostrum well-developed. Antennule 8-segmented.
Antenna 4-segmented; basis with 1 large exopodal
seta. Mandible with 4 setaec on exopod; endopod with 4
and 9 setae on first and second segments, respectively.
Maxillule with 3 setae each on basis and exopod, and
4 setae on endopod. Maxilla with claw plus 2 setae on
basis and 4 setae on third endopodal segment. Maxilliped
unsegmented with 8 medial and 2 apical setae in female,
and 6 medial and 2 apical setac in male. Leg 1 with 3-
segemented rami; third exopodal segment with seta as first
outer element. Legs 2—4 each with 3-segmented exopod
and 2-segmented endopod. Inner coxa seta lacking in legs
1-4. Leg 1 basis with inner distal spine; outer seta not

enlarged. Leg 5 small with free exopodal segment bearing
single apical seta.

Type and only species. Goniodelphys tokiokai
Ooishi & Illg, 1973, by original designation.

Etymology. The new genus named for the late
Shigeko Ooishi and Paul L. Illg, who originally described
the type species and have contributed enormously to our
understanding of the Notodelphyidae. Gender feminine.

Remarks. The characters of type species suggest that
the new genus is closely related to Notopterophoroides,
with which it shares numerous derived character states.
In particular, the possession of a seta as the proximal
outer element on the third exopodal segment of leg 1 is
an important synapomorphic trait. However, Qoishillgia
gen. nov. differs from Notopterophoroides and from
other similar genera in having 4 setac on the mandibular
exopod, and 6 setae but no claws on the caudal ramus. We
here remove G. tokiokai from Goniodelphys and establish
Ooishillgia gen. nov. to accommodate it.

Qoishillgia tokiokai (Ooishi and Illg, 1973) comb.
nov.
(Figs. 123, 124)

Syn.: Goniodelphys tokiokai Ooishi & Illg, 1973: 217, figs. 1-4.

Material examined. 1 @, 1 & (both dissected) from
Pterygascidia longa (Van Name, 1918), West of
Panay Island, the Philippines (11°27'N, 121°43°E),
MUSORSTOM Stn 131, depth 120 m, 05 June 1985.

Supplementary description of female. Female
body (Fig. 123A) elongate, 2.23 mm long measured from
frontal margin of cephalosome to posterior end of brood
pouch. Fourth pedigerous somite extending beyond caudal
rami; fifth pedigerous somite incorporated into brood
pouch. Free urosome (Fig. 123B) stout, 5-segmented: anal
somite with weak posteroventral protuberance. Caudal
ramus 65x35 pum, located dorsally on anal somite; armed
with 6 setae.

Rostrum (Fig. 123C) longer than wide (162x112
um), triangular. Antennule (Fig. 123D) 8-segmented; fifth
segment with trace of subdivision; armature formula 3, 15
(or 7, 11), 8+aesthetasc, 3, 3+aesthetasc, 2, 2+aesthetasc,
and 6+aesthetasc; aesthetascs thin and hard to distinguish
from setae. Antenna (Fig. 123E) 4-segmented; basis bearing
large, pinnate seta plus vestigial seta, representing exopod.

Labrum simple, unornamented, with straight
posterior margin lacking posteromedian lobe. Mandible
(Fig. 123F) with 6 acute teeth and several needle-like
spinules on cutting margin and 2 small setae on proximal
margin of coxal gnathobase; exopod with 4 large setae;
endopod with 4 and 9 setae on first and second segments,
respectively. Maxillule bearing 9 setae on arthrite, 1 each
on coxal endite and epipodite, 3 on basis and on exopod,
and 4 on endopod. Maxilla 5-segmented with 9, 2+claw,
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FIGURE 124. Ooishillgia tokiokai (Ooishi & Illg, 1973) n. comb., female: A, leg 4; B, exopod of leg 5. Male: C,
habitus, left; D, first two urosomal somites, ventral; E, rostrum; F, maxilliped. Scale bars: A, D, E, 0.05 mm; B, F, 0.02

mm; C, 0.1 mm.

1, 1, and 4 as armature formula. Maxilliped unsegmented,
with 8 medial and 2 apical setae.

Leg 1 (Fig. 123G) with 3-segmented rami. Third
exopodal segment armed with 1 seta (proximalmost
element) and 2 slender spines on outer margin, 1 slender
spine distally, and 3 setae on inner margin; first outer
spine (second element) much shorter than 2 distal
spines. Legs 2—4 each with 3-segmented exopod and
2-segmented endopod, lacking inner seta on second
exopodal segment (Fig. 124A). Armature formula for
legs 1-4 as follows:

Coxa Basis Exopod Endopod
Legl 00 11  I-1;I-1; 1, 1L 3 0-0;0-1;1,2,2
Leg2 00 1-0 I-1;1-0;3,1,4 0-1;1,2,6
Leg3 00 1-0 I-1;1-0;2,1,4 0-1;1,2,5

Leg4 00 1-0 1-1;1-0;2,1,3 0-1;1,2,3

Leg 5 small; free exopodal segment (Fig. 123B)
slender, 37x11 um, with large naked apical seta.

Description of male. Body (Fig. 124C) strongly
curved ventrally. Body length 1.30 mm. Urosome 6-
segmented with clearly defined fifth pedigerous somite.
Caudal ramus as in female.

Rostrum (Fig. 124E) minutely bifurcate at apex.
Antennule, antenna, labrum, mandible, maxillule, maxilla
as in female. Maxilliped (Fig. 124F) with 6 (3+3) medial
and 2 apical setae.

Legs 1-4 as in female. Leg 5 (Fig. 124D) also similar
to that of female. Leg 6 (Fig. 124D) represented by 2
naked setae on genital operculum.

Remarks. The male of this species is reported here
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for the first time. The single female studied exhibits some
differences from the original description. The setation of
the antennule and the relative lengths of the outer spines
on the third exopodal segment of leg 1 differ between the
type specimens and our specimen. Ooishi & Illg (1973)
described a stout exopodal segment on leg 5 and illustrated
the presence of an inner seta on the second exopodal
segment of leg 4. These discrepancies may be considered
to be artefacts, or may represent infraspecific variation,
since both the type and our specimens were derived from
the same host species collected in the same geographical
region.

Genus Microra Monniot C., 1983

Diagnosis: Body dorsoventrally depressed. Prosome
consisting of cephalosome, 3 free pedigerous somites
and brood pouch. Fourth pedigerous somite longer than
3 anterior pedigerous somites combined. Fifth pedigerous
somite completely fused with fourth. Free urosome 5-
segmented, comprising genital somite and 4 abdominal
somites. Anal somite posteroventrally protuberant, well-
sclerotized. Caudal ramus armed with 2 claws and 4
setaec. Antennule 7-segmented. Antenna 4-segmented,
basis with exopodal seta distally; compound distal
endopodal segment armed with 7 setae plus terminal claw.
Mandible with weakly bilobed coxal gnathobase, both
lobes spinulose, without teeth; basis with 1 seta; exopod
and endopod unsegmented, both armed with 4 setae.
Maxillule forming tapering lobe bearing 4 setae. Maxilla
5-segmented; syncoxa unarmed; basis with 3 setae; third
and fourth segments each with 1 seta; fifth segment with
3 setae. Maxilliped lobate with 2 setae distally. Legs 14
with 3-segmented exopods and 2-segmented endopods.
Inner coxal seta absent and outer seta on basis small in
all legs 1-4. Basis of leg 1 lacking inner distal element.
Endopods much smaller than exopods. First endopodal
segment unarmed in all legs. Armature formula as
follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-0 I-0; I-0; II, 3 0-0;1,2,0
Leg2 0-0 1-0 1-0; 1-0; 8 0-0;2,2,0
Leg3 0-0 1-0 1-0; 1-0; 7 0-0;2,2,0
Leg4 0-0 1-0 1-0; 1-0; 7 0-0;1,2,1

Leg 5 represented by 2 small digitiform processes,
each bearing apical seta.

Type species: Microra angulata Monniot C., 1983,
by original designation.

Remarks. This genus has remained monotypic since
itsdiscovery. In his original diagnosis of the genus Monniot
(1983) highlighted the reduced size of leg 1, the presence
of a single exopodal seta on the 3-segmented antenna, the
1-segmented endopods of legs 1 to 4, and the presence

of 2 claws on the caudal rami. Here we confirm that the
endopods are actually 2-segmented, each comprising a
small unarmed proximal segment and a setiferous second
segment.

Microra angulata Monniot C., 1983
(Figs. 125, 126)

Material examined. 3 9 9 (MNHN-IU-2018-1835) from
Ascidiainterrupta Heller, 1878, Riviere Sens, Guadeloupe;
2 Q9 (MNHN-IU-2018-1836) from A. interrupta, Grande
Anse, Guadeloupe; 2 99 (both dissected and figured)
from A. interrupta, Pointe de Salines, Martinique; 2 99
(MNHN-IU-2018-1920) from A. interrupta, Martinique
MADIBENTHOS Stn. AR051, (14°29.6'N, 61°05.5'W),
depth 5-25 m, 07 September 2016.

Redescription of female. Body (Fig. 125A) elongate
and dorsoventrally depressed. Body length 1.30 mm:
prosome 1.02 mm, occupying 78% ofbody length, consisting
of cephalosome and 4 pedigerous somites. Dorsal shield of
cephalosome 240%290 um, rounded anteriorly and laterally.
First pedigerous somite very short, about one-third as long as
second: second to fourth 105%295, 178%309, and 436x338
um, respectively. Fourth pedigerous somite forming brood
pouch with rounded posterodorsal margin, longer than 3
anterior pedigerous somites combined. Fifth pedigerous
somite completely fused with fourth. Free urosome (Fig.
125B) 5-segmented, gradually narrowing posteriorly;
genital somite 64x130 pm; 4 abdominal somites 90x118,
80x%100, 73x82, and 36x56 pm, respectively. Anal somite
posteroventrally protuberant, well-sclerotized, ornamented
with few spinules on ventral surface. Caudal ramus (Fig.
125C) small, located dorsally on anal somite, 19%19 um,
armed with 2 claws and 4 setae; 2 claws subequal, longer
than ramus; one small seta inserted into basal part of dorsal
claw.

Rostrum (Fig. 125D) triangular, directed posteriorly,
not free from cephalosome. Antennule (Fig. 125E) small,
distinctly narrowing distally, 7-segmented; armature
formula 2, 4, 9, 9, 0, 2+aesthetasc, and 10+aesthetasc;
first segment inflated posteriorly; several setae pinnate;
one seta on third segment spiniform, blunt, short, but
broad. Antenna (Fig. 125F) stout, 4-segmented; coxa
unarmed; basis 1.3 times longer than wide, with exopodal
seta distally; first endopodal segment as long as basis,
with 1 seta on inner surface; compound distal endopodal
segment not elongate, slightly shorter than first, tapering,
and ornamented with row of spinules; armed with 7 setae
plus terminal claw longer than segment.

Labrum missing. Mandible (Fig. 125G) with weakly
bilobed coxal gnathobase, both lobes spinulose and
without teeth; basis with 1 seta distally; exopod and
endopod unsegmented, both armed with 4 setae. Maxillule
(Fig. 125H) as tapering lobe bearing 2 subdistal and 2
larger distal setae, all setae naked. Maxilla (Fig. 1251)
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FIGURE 125. Microra angulata Monniot C., 1983, female. A, habitus, dorsal; B, urosome, ventral; C, anal somite and
caudal rami; D, anterior part of cephalosome, ventral; E, antennule; F, antenna; G, mandible; H, maxillule; I, maxilla.
Scale bars: A, B, 0.1 mm; C, E, F, 0.02 mm; D, 0.05 mm; G-I, 0.01 mm.
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FIGURE 126. Microra angulata Monniot C., 1983, female. A, maxilliped; B, leg 1; C, leg 2; D, leg 3; E, leg 4. Scale

bars: 0.02 mm.

obscurely 5-segmented; first segment (syncoxa) unarmed,
but with numerous spinules on outer proximal surface;
second segment (basis) with 3 setac (1 minute, other 2
broad, spinulose distally); third and fourth segments each
with 1 spinulose seta; fifth segment with 3 naked setae (1
not articulated at base). Maxilliped (Fig. 126A) as small
triangular lobe bearing 2 naked setae distally.

Legs 1-4 (Fig. 126B-E) each with 3-segmented
exopod and 2-segmented endopod. Inner coxal seta
absent and outer seta on basis naked and small in all legs
1-4. Basis of leg 1 lacking inner distal element. Endopods
much smaller than exopods, half as long as exopod in leg
1, 0.2 to 0.25 times as long in legs 2—4. First endopodal
segment unarmed in all 4 legs, short, at most 0.3 times as

long as second endopodal segment. Outer setae on second
endopodal segment of legs 1-3 rudimentary. Armature
formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-0 1-0; 1-0; 11,3 0-0;1,2,0
Leg2 0-0 1-0 1-0; 1-0; 8 0-0;2,2,0
Leg3 0-0 1-0 1-0; 1-0; 7 0-0;2,2,0
Leg4 0-0 1-0 1-0; 1-0; 7 0-0;1,2,1

Leg 5 (Fig. 125B) represented by 2 small digitiform
processes, fused at base, each bearing 1 small apical seta.

Male. Described by Monniot (1983); not found in
present study.
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Remarks. Some morphological aspects overlooked
in the original description are emended in the above
redescription. The most important emendation is the 2-
segmented state of the endopods of legs 1—4. The material
examined here comes from the type host 4. interrupta
collected in the same general locality, Guadeloupe, as the
type material.

Genus Periproctia Stock, 1967

Diagnosis: Prosome comprising cephalosome defined by
cephalic shield and fused first to fourth pedigerous somites,
together forming brood pouch. Pedigerous somites defined
only by dorsal tergite; fifth pedigerous somite fused to
fourth. Free urosome comprising genital and 4 abdominal
somites. Anal somite with pair of highly sclerotized,
ventral protuberances referred to as “periproctal ring” by
Stock (1967) or “perianal ring” by Illg & Dudley (1961).
Caudal rami armed with 2 to 4 claws and 2 to 4 setae
(total of 6). Antennule 6- to 8-segmented. Antenna 4-
segmented; basis with plumose seta representing exopod
(rarely absent); compound distal endopodal segment
armed with 9 setae plus terminal claw. Mandible with 5
teeth and 0/1 seta on coxal gnathobase; basis with 1 seta
on medial margin; exopod 2-segmented and armed with
5 setae (3 on first and 2 on second segment); endopod
armed with 2 and 5 or 6 setae on first and second segments,
respectively. Maxillule armed with 5 to 9 setae on arthrite,
1 on coxal endite (rarely absent), 1 or 2 on epipodite, 2
or 3 on medial margin of basis, 3 on exopod, and 4 on
endopod. Maxilla 5-segmented; syncoxa with 3, 1, 2, and
4 setae on first to fourth endites, respectively, 2 setae on
basis, and 1, 1, and 2/3 setae on first to third endopodal
segments, respectively. Maxilliped unsegmented with 6
to 8 medial plus 1 or 2 apical setae. Legs 1-4 with 3-
segmented exopods and 2- or 3-segmented endopods. All
legs lacking inner coxal seta. Outer seta on basis very
large in leg 1, but small in legs 2—4. Three distal setae
on endopod of leg 1 enlarged. First and second exopodal
segments of legs 2—4 typically with bifurcate or trifurcate
outer distal corners. Third exopodal segments of legs 3
and 4 elongate. Armature formula typically as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 1-0/1;1-0/1; 1L I, 3/4 0-0;1,2,2/3
Leg2 0-0 1-0 1-1;1-1;3,1,5 0-0/1;1,2,5
Leg3 0-0 1-0 1-1;1-0/1;2,1,5 0-0/1;1,2,5
Leg4 0-0 1-0 1-0/1;1-0/1;2,1,5 0-0/1;1,2,3/4

Leg 5 consisting of protopod with outer seta and free
exopodal segment with apical seta.

Type species: Periproctia biuncata Stock, 1967, by
original designation.

Remarks. Stock (1967) considered that the material
of Bonnierilla arcuata Brément, 1909 described by Illg

& Dudley (1961) was not conspecific with Brément’s
species. He designated this material as a new species,
P falsiarcuata Stock, 1967 and placed it in a new
genus, Periproctia. This genus takes its name from
the modification of the anal somite into the periproctal
ring. We agree with this generic placement but we treat
P falsiarcuata as a species inquirendum because was
inadequately described and cannot be recognized.

Periproctia stocki sp. nov.
(Figs. 127, 128)

Type material. Holotype (intact ¢, MNHN-IU-2014-
21257), paratypes (2 intact Y 9, MNHN-1U-2014-21258),
and dissected paratype (%, figured) from Ritterella
tokioka Kott, 1992 (MNHN-IT-2008-7934 = MNHN A1/
RIT/22), AURACEA 1995, Ibo, Mozambique, depth 0-20
m, Monniot coll., 11 November 1995.

Additional material. 1 Q (dissected) from R. tokioka,
Madagascar, (25°25°S, 44°15°E), depth 20-27 m, 22 May
2010; 3 Y Q(MNHN-IU-2018-1837) and 2 dissected 99
from Eudistoma sp., Bahrain, 20 October 1994.

Etymology. The new species is named in honor of
Jan H. Stock who established the genus Periproctia.

Description of female. Body (Fig. 127A) relatively
large, 2.10 mm long, with clearly defined prosome-
urosome division. Prosome stout, cylindrical, 0.53 mm
in dorso-ventral depth. Cephalosome defined by cephalic
shield. First to fourth pedigerous somites fused forming
brood pouch, but each defined by their dorsal tergite.
Fifth pedigerous somite completely fused to fourth. Free
urosome (Fig. 127B) gradually narrowing posteriorly,
about one-third as long as prosome, consisting of distinctly
segmented genital and 4 abdominal somites. Genital
somite much wider than long (91x220 um), bearing
single copulatory pore on ventral surface. Four abdominal
somites wider than long, 125x200, 116x166, 114x139,
and 90x103 pm, respectively. First and second abdominal
somites ornamented with rows of minute spinules on
posteroventral surface. Anal somite (Fig. 127C) with
highly sclerotized ventral protuberance on each side
each ornamented with minute spinules around apex. Anal
operculum well-developed (Fig. 127C). Caudal ramus
(Fig. 127C) about 1.3 times longer than wide (46x35 um),
narrowing distally, and armed with 4 claws and 2 setae;
lengths of claws 54, 47, 31, and 22 pum, 2 larger claws
slightly curved, smaller claws straight, spiniform.

Rostrum (Fig. 127D) 94x76 pm, parallel in proximal
third and tapering in distal two-thirds, terminating in
small, beak-like apical process; ornamented with about 6
pairs of fine setules on ventral surface and small papilla
proximally on each side. Antennule (Fig. 127E) 148 um
long, and 8-segmented; all segments wider than long;
armature formula 6, 10, 8+aesthetasc, 3, 2+aesthetasc, 2,
2-+aesthetasc, and 7+aesthetasc; setae crowded, mostly
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FIGURE 127. Periproctia stocki sp. nov., female. A, habitus, right; B, urosome, ventral; C, anal somite and caudal

ramus, right; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, maxillule. Scale bars: A, 0.2 mm; B, 0.1
mm; C-G, I, 0.02 mm; H, 0.05 mm.
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FIGURE 128. Periproctia stocki sp. nov., female. A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E, exopod of leg 3; F,

leg 4. Scale bars: A, B, 0.02 mm; C-F, 0.05 mm.

large and pinnate. Antenna (Fig. 127F) stout, 4-segmented;
coxa short and unarmed; basis gradually broadening
distally, with large, plumose seta representing exopod
at outer distal corner; first endopodal segment slightly
longer than wide, with 1 inner subdistal seta; compound
distal endopodal segment about 2.8 times longer than

wide (77x28 pum), ornamented with 3 patches of minute
spinules on both outer and inner sides; armed with 9 setae
(4 distal setae blunt at tip) plus small terminal claw, about
one-third as long as segment.

Labrum (Fig. 127G) with setulose posteromedian
lobe and setules on posterior margin. Mandible (Fig.
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127H) with 5 teeth and 1 seta on coxal gnathobase and 1
or 2 needle-like spinules between distal second and third
teeth; basis with 1 seta on subdistal medial margin; exopod
2-segmented and armed with 3 setae on first segment and
2 on small second segment), distalmost seta small (about
half as long as other setae), ornamented with setules on
medial margin of first segment: endopod 2-segmented
but articulation between segments indistinct: armed with
2 and 6 sctae on first and second segments, respectively,
2 mid-terminal setae (third and fourth setae) on second
segment much larger than other 4 setae. Maxillule (Fig.
1271) armed with 9 setae on arthrite, 1 on coxal endite, 2
on epipodite, 3 on medial margin of basis, 3 on exopod,
and 4 on endopod. Maxilla (Fig. 128A) 5-segmented;
syncoxa with 3, 1, 2, and 4 setae on first to fourth endites,
respectively, basis with 2 setae, and with 1, 1, and 3
setae on first to third endopodal segments, respectively.
Maxilliped (Fig. 128B) unsegmented with 10 setae (8
medial and 2 apical).

Legs 1-4 (Fig. 128C-F) each with 3-segmented
exopod and 2-segmented endopod; second segment of leg
3 endopod subdivided by incomplete suture line on outer
side. All legs lacking inner coxal seta. Outer seta on basis
very large, about 3 times as long as exopod in leg 1 but small
and naked in legs 2—4. Three distal setac on endopod of leg
1 enlarged. Ventral surface of coxa of legs 2—4 with long
setules on outer side. First and second exopodal segments
of legs 2—4 with bifurcate or trifurcate outer distal corner.
Third exopodal segment of legs 3 and 4 elongate. Outer and
distal setae on exopods of legs 2—4 naked and blunt tipped.
Armature formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 -1;1-1; 1L L4 0-0;1,2,3
Leg2 0-0 1-0 1-1;1-1;3,1,5 0-1;1,2,5
Leg3 0-0 1-0 1-1;1-1;2,1,5 0-1;1,2,5
Leg4 0-0 1-0 1-1;1-1;2,1,5 0-1;1,2,4

Leg 5 (Fig. 127B) small, consisting of protopod and
free exopod. Protopod extended posterolaterally, bearing
apical seta; exopodal segment very small with small apical
seta.

Male. Unknown.

Remarks. The genus Periproctia is currently
regarded as containing three valid species, P. biuncata, P.
falsiarcuata, and P. triuncata Stock, 1967, all described
when the genus was established (Stock, 1967). The new
species differs from these three species in having: (1)
4 claws and 2 setae on the caudal ramus (in contrast to
2 claws and 4 setae in P. biuncata, and 3 claws and 3
setae in the other two species), (2) 6 setae on the second
endopodal segment of the mandible (vs. 5 setae in all
3 congeneric species), (3) an inner seta on the second
exopodal segment of leg 4 (vs. seta absent in congeners),
and (4) 8 setae on the endopod of leg 4 (compared to 4
setae in P. biuncata and 6 setae in the other two species).

The additional specimens extracted from Eudistoma
sp. collected from Bahrain have a body length of
1.16-1.25 mm, which is significantly smaller than the
type specimens. Nevertheless, there were no other
morphological differences between the samples, so we
tentatively identify them as Periproctia stocki sp. nov.

Periproctia acutirostris sp. nov.
(Figs. 129, 130)

Type material. Holotype (intact ¥, MNHN-IU-2014-
21259), paratype (intact @, MNHN-TIU-2014-21260),
and dissected paratypes (9, figured) from Diplosoma
multitestis Monniot F. & Monniot C., 1996 (Holotype
MNHN-IT-2008-3581 = MNHN A2/DIP.A/109), CRRF
OCDN 1813-G, eastern Filed Atoll, 140 km southwest
of Port Moresby, Papua New Guinea (10°00.66°S,
145°39.90’E), depth 20 m, 22 October 1993.

Etymology. The specific name is derived from the
Latin words acut (=sharp) and rostrum (=snout) and refers
to the acutely pointed apical process on the rostrum.

Description of female. Body (Fig. 129A) consisting
of stout, unsegmented prosome and narrow urosome.
Dorsal shield of cephalosome with slightly produced,
angular posterolateral corners (Fig. 129B). Pedigerous
somites fused but recognizable by retained dorsal tergites.
Fifth pedigerous somite completely fused with fouth. Free
urosome (Fig. 129C) 5-segmented: genital somite 73x162
um, much wider than long; copulatory pore present on
ventral surface. First to third abdominal somites 75x107,
87x91, and 105%x75 um, respectively. Third abdominal
somite distinctly longer than wide. First and second
abdominal somites ornamented with multiple rows of
minute spinules on posteroventral surface. Anal somite
(Fig. 129D) short, with pair of highly sclerotized ventral
protuberances ornamented with minute spinules around
apex. Caudal ramus (Fig. 129D) slightly narrowing
distally, about 1.2 times longer than wide (27x23 pm),
armed with 3 claws and 3 setae, and ornamented with
patch of minute spinules near base of proximal seta; 3
claws unequal in length and thickness, 44, 25, and 25 pm
long; dorsal and outer lateral setae pinnate, ventral seta
naked, all setae longer than ramus.

Rostrum (Fig. 129E) 85%65 pm, tapering to acute,
beak-like apical process. Antennule (Fig. 129F) 136
um long and 8-segmented; armature formula 6, 10,
8+aesthetasc, 3, 3, 2, 2+aesthetasc, and 7+aesthetasc;
about half of setae large and pinnate, smaller setae naked.
Antenna (Fig. 129G) with short, unarmed coxa; basis with
1 large seta representing exopod at outer distal corner; first
endopodal segment with 1 naked seta on inner margin;
compound distal endopodal segment about 3.3 times
longer than wide (65%x20 um), ornamented with several
patches of minute spinules; armed with 9 setae plus small
terminal claw, less than half length of segment.
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FIGURE 129. Periproctia acutirostris sp. nov.,

C, urosome,
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FIGURE 130. Periproctia acutirostris sp. nov., female. A, maxilla; B, maxilliped;

3; F, leg 4; G, leg 5. Scale bars: 0.02 mm.
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Labrum (Fig. 129H) simple with slightly
convex posterior margin; ornamented with setules on
posteroventral surface. Mandible (Fig. 129I) with 5
teeth on coxal gnathobase and 2 needle-like spinules
between distal second and third teeth; basis with 1 seta
subdistally on medial margin, exopod 2-segmented,
armed with 3 and 2 setae on first and second segments,
respectively, distalmost seta slightly shorter than other
4 setae; endopod 2-segmented and armed with 2 and 5
setae (1 medial, 3 distal, and 1 outer) on first and second
segments, respectively. Maxillule (Fig. 129J) with 9 setae
on arthrite, 1 on coxal endite, 2 on epipodite, 3 on basis,
3 on exopod and 4 on endopod. Maxilla (Fig. 130A) 5-
segmented; syncoxa with 4, 1, 2, and 3 setae on first to
fourth endites respectively; basis with 2 setae, shorter
distal seta naked; endopod with 1, 1, and 3 setae on first
to third segments, respectively; 1 seta on first endite
of syncoxa small, needle-like. Maxilliped (Fig. 130B)
unsegmented and armed with 10 setae (arranged as 4, 4,
and 2); mediodistal corner protruded.

Legs 1-4 (Fig. 130C-F) with 3-segmented rami.
Inner coxal seta absent in all legs. Inner distal spine on
basis of leg 1 extending beyond distal margin of second
endopodal segment, 32 pum long. Outer seta on basis
large (longer than exopod) in leg 1 but small in legs 2—4.
Exopods slightly longer than endopods in legs 1 and 2,
but distinctly longer than endopods in legs 3 and 4. In
legs 2—4, inner setae on first and second segments and

proximal inner seta on third segment pinnate; all other
setae on exopods rod-shaped with blunt tip. Outer distal
corner of first and second exopodal segments trifurcate in
leg 2 but bifurcate in legs 3 and 4. Armature formula for
legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;I-1; I, I, 4 0-0;0-1;1,2,2
Leg2 00 1-0 1-1;1-1;3,1,5 0-1;0-2;1,2,3
Leg3 00 1-0 1-1;1-1;3,1,4 0-1;0-2;1,2,3
Leg4 0-0 -0 1-1;1-1;3,1,4 0-1;0-2;1,2,2

Leg 5 (Fig. 130G) consisting of broad protopod
and small, tapering exopodal segment (13x10 pum), each
tipped with 1 naked seta.

Male. Unknown.

Remarks. Periproctia acutirostris sp. nov. can
be differentiated from all congeners by the possession
of 3-segmented endopods in legs 1-4. In all previously
described species of Periproctia the endopods of these
legs are 2-segmented (Table 3)

Periproctia latirostris sp. nov.
(Figs. 131, 132)

Type material. Holotype (intact ¢, MNHN-IU-2014-
21261), paratype (intact @, MNHN-IU-2014-21262),

TABLE 3. Appendage setation patterns in species of Periproctia. Abbreviations: CR, caudal ramus; cl, claw; Mnd, mandible;
Mxp, maxilliped; P1-4, legs 1-4; set, setae; enp endopod; exp exopod.

Species CR Mnd Mxp Plexp Plenp P2enp P3exp P3enp Pdexp P4denp
cl,set enp
P arcuata - - - 2-2-7 0-6 - - - 2-2-8 1-6 1-5
2-2-6

P. biuncata 1,4 2-5 6+1 2-1-7 0-5 1-6 2-2-8 1-6 1-1-8 0-4
P. falsiarcuata 11,3 2-5 8+2 2-1-7 0-6 1-8 2-1-8 1-8 2-1-8 0-6
P, triuncata 11,3 2-5 7+1 2-2-7 0-5 1-8 2-1-8 1-8 2-1-8 0-6
P, stocki sp.nov. v,2 2-6 8+2 2-2-7 0-6 1-8 2-2-8 1-8 2-2-8 1-7
P acutirostris sp. nov.  111,3 2-5 8+2 2-2-7 0-1-5 1-2-5 2-2-8 1-2-6 2-2-8 1-2-5
P, latirostris sp. nov. 11,3 2-5 8+2 2-2-7 0-6 1-8 2-2-8 1-8 2-2-8 1-7
P, bisetigera sp. nov. IL,4 2-5 8+2 1-2-7 0-5 0-8 2-2-8 1-8 2-2-8 1-7
P, spissa sp. nov. 11,3 2-6 8+1 2-2-7 0-6 1-8 2-2-8 1-8 2-2-8 1-7
P. angusta sp. nov. 11,3 2-6 8+2 2-2-6 0-6 1-8 2-2-8 1-8 2-2-8 1-7
P, obtusa sp. nov. 11,3 2-5 8+1 2-2-7 0-1-5 1-8 2-2-8 1-8 2-2-8 1-7
P. longirostris sp. nov. 1113 2-6 8+2 2-2-7 0-6 1-8 2-1-8 1-8 1-1-8 0-6
P. biunguifera sp. nov. 114 2-6 6+2 1-2-7 0-6 1-8 2-2-8 1-8 2-2-8 1-6
P, spinata sp. nov. 11,3 2-5 8+1 2-1-7 0-6 1-8 2-2-8 1-8 1-2-8 0-5
P. horrida sp. nov. 114 2-5 8+1 2-2-7 0-6 1-8 2-2-8 1-8 2-1-8 0-6
P. onchopodata sp. nov. 1113 2-5 8+2 1-2-7 0-6 1-8 1-1-8 0-7 1-1-8 0-5
P. hexachaeta sp. nov. 1113 2-5 5+1 2-2-7 0-6 1-8 2-1-8 1-8 2-1-8 0-7
P, laticaudata sp. nov. 1113 2-5 7+1 1-2-7 0-6 1-8 2-1-8 1-8 2-1-8 0-6
P, spinifera sp. nov. 11,3 2-5 4+1 2-2-7 0-6 1-8 2-2-8 1-8 2-2-8 0-4
P. robusta sp. nov. 114 2-5 8+1 1-2-6 0-5 0-4 1-1-4 0-4 1-1-5 0-3
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FIGURE 131. Periproctia latirostris sp. nov., female. A, habitus, right; B, urosome, ventral; C, caudal ramus; D,
rostrum; E, antennule; F, antenna; G, mandible; H, maxillule; I, maxilla. Scale bars: A, 0.1 mm; B, 0.05 mm; C-I, 0.02

mm.
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FIGURE 132. Periproctia latirostris sp. nov., female. A, maxilliped; B, leg 1; C, leg 2; D, leg 3; E, leg 4. Scale bars:

0.02 mm.

and dissected paratype (%, figured) from Polysyncraton
lacazei (Giard, 1872) (MNHN-IT-2008-7096 = MNHN
A2/POL/8), Portugal, Saldania coll.

Etymology. The specific name is a combination of
the Latin /ati (=broad) and rostrum (=snout), alluding to
the broad rostrum of the new species.

Description of female. Body (Fig. 131A) stout,
836 um long. Dorsoventral depth 282 pum at middle of
prosome. Pedigerous somites fused, but with weakly
expressed dorsal tergites on second to fourth somites.
Free urosome (Fig. 131B) about 0.35 times as long as
prosome, 5-segmented, narrowing posteriorly: genital

and 4 abdominal somites 54x135, 52x101, 46x86, and
43x56 um, respectively. First to third abdominal somites
ornamented with rows of minute spinules on ventral
surface. Anal somite highly sclerotized, surface smooth,
without spinules. Caudal ramus (Fig. 131C) about 1.6
times longer than wide (30%x19 um), armed with 3 claws
(2 robust and 1 slender) and 3 naked setae; lengths of
claws 24, 17, and 15 um; lengths of setae 44, 29, and 29
pm.

Rostrum (Fig. 131D) wider than long, 40x51 um,
tapering steeply towards small, beak-like apical process.
Antennule (Fig. 131E) 120 pm long and 7-segmented;
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armature formula 2, 14 (or 6, 10), 8+aesthetasc,
4+aesthetasc, 1, 4+aesthetasc, and 7+aesthetasc;
articulation indistinct between terminal 2 segments; all
setac naked. Antenna (Fig. 131F) moderately slender,
4-segmented; coxa short and unarmed; basis with 1
large, pinnate seta (representing exopod) at outer distal
corner; first endopodal segment with 1 naked seta on
inner margin; compound distal endopodal segment about
3.6 times longer than wide (65%18 um), bearing 7 setae
(including 1 pinnate seta and 5 blunt tipped setae) plus
small terminal claw, one-third as long as segment.

Labrum missing. Mandible (Fig. 131G) with 5 teeth
and 1 seta on coxal gnathobase; basis with 1 seta on
medial margin; exopod with 5 subequal setae; endopod
indistinctly 2-segmented with 2 and 5 setae on first and
second segments, respectively. Maxillule (Fig. 131H)
with 7 setae on arthrite of precoxa, 1 on coxal endite, 2
on epipodite, 3 on basis, 3 on exopod and 4 on endopod.
Maxilla (Fig. 1311) 5-segmented; syncoxa with 9 setae
(arranged 3, 1, 2, and 3), 2 on basis, and 1, 1, and 3 on first
to third endopodal segments, respectively. Maxilliped
(Fig. 132A) unsegmented, armed with 8 medial and 2
apical setae.

Legs 1-4 (Fig. 132B-E) each with 3-segmented
exopod and 2-segmented endopod. Inner coxal seta
absent in legs 1-4. Outer seta on basis large, longer than
exopod in leg 1, but small in legs 2—4. Exopod longer than
endopod in legs 1 and 4, but rami similar in length in legs
2 and 3. Outer setae on exopods of legs 2—4 rod-shaped
with blunt tip. Inner seta on second exopodal segment
of legs 3 and 4 small. Armature formula for legs 1-4 as
follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;I-1; 1L, 4 0-0;1,2,3
Leg2 0-0 1-0 1-1;1-1;3,1,5 0-1;1,2,5
Leg3 0-0 1-0 1-1;1-1;2,1,5 0-1;1,2,5
Leg4 0-0 1-0 1-1;1-1;2,1,5 0-1;1,2,4

Leg 5 (Fig. 132B) small, consisting of protopod
tipped with 1 seta and conical exopod tipped with apical
seta; exopodal segment not articulated from protopod.

Male. Unknown.

Remarks. In having an inner seta present on the
second exopodal segment of leg 4 P. latirostris sp. nov. is
similar to P. stocki sp. nov. and P. acutirostris sp. nov.,
among the described species. However, these two species
are easy to distinguish from P. latirostris sp. nov.: P. stocki
sp. nov. has 4 claws and 2 setae on the caudal ramus,
compared to 3 + 3 in P. latirostris sp. nov. (Table 3), and
P. acutirostris sp. nov. has 3-segmented endopods in legs
1-4 (vs. 2-segmented endopods). The broad rostrum of P.
latirostris sp. nov. is also a characteristic feature serving
to differentiate it from its congeners.

Periproctia bisetigera sp. nov.
(Figs. 133, 134)

Type material. Holotype ¢ (dissected and mounted
on a slide, MNHN-IU-2009-5059) from Cystodytes sp.
(MNHN-IT-2008-2635 = MNHN A3/CYS/135), CRRF
DNG 083, marine lake, Raja Ampat, West Papua,
Indonesia (00°26.929'N, 130°21.149°E), depth 0.5 m,
L.J. Bell and L.E. Martin coll., 04 November 2007.

Etymology. The specific name combines the Latin
words bi (=two), seta (=bristle), and gero (=carry) and
alludes to the presence of 2 setae on the third endopodal
segment of the maxilla.

Description of female. Body (Fig. 133A, B) stout,
1.10 mm long. Prosome cylindrical, 808 pum long.
Cephalosome defined from first pedigerous somite only
by dorsal and lateral constrictions: pedigerous somites
fused but first pedigerous somite discernible by dorsal
and lateral constrictions. No dorsal tergites present on
pedigerous somites. Fifth pedigerous somite not defined,
fused to fourth. Free urosome narrowing posteriorly, 5-
segmented: genital somite 45x143 pm, much wider than
long; 4 abdominal somites 60x110, 65x92, 80x74, and
29x58 pum, respectively. Anal somite (Fig. 133C) with pair
of highly sclerotized ventral protuberances ornamented
with minute spinules around apex. Caudal ramus (Fig.
133C, 134A) about 1.6 times longer than wide (31x19
um), slightly narrowing distally; armed with 1 large and
1 small, stout claws and 4 naked setae; larger claw 33
um long, longer than ramus and small claw 7 um long,
unnoticeable.

Rostrum small with angular apex, lacking beak-like
process at tip. Antennule (Fig. 133D) 118 pm long and 8-
segmented; armature formula 2, 13 (or 6, 9), 8+aesthetasc,
3, 2+aesthetasc, 1, 2+aesthetasc, and 7+aesthetasc; setae
naked; setae on proximal segments generally long. Antenna
(Fig. 134B) 4-segmented; coxa short and unarmed; basis
also short, wider than long, bearing 1 extremely long
pinnate seta representing exopod at outer distal corner;
first endopodal segment slightly longer than wide, with 1
naked seta on inner margin; compound distal endopodal
segment about 2.8 times longer than wide (50x18 um),
ornamented with spinules on mid outer margin; armed
with 9 setae (including 1 pinnate and 5 blunt setae) plus
terminal claw about half as long as segment.

Labrum missing. Mandible (Fig. 133E) with 5
teeth, 1 spinule between distal second and third teeth,
and 1 proximal seta on coxal gnathobase; basis with 1
seta on subdistal medial margin; exopod 2-segmented,
with 3 setae on first segment and 2 setae on small second
segment; distal seta of second segment about half as long
as other 4 setae; endopod incompletely 2-segmented with
2 and 5 setae on first and second segments, respectively;
setac on second segment unequal in length. Maxillule
(Fig. 133F) with 8 setae on arthrite, 1 on coxal endite, 2
on epipodite, 3 on basis, 3 on exopod, and 4 on endopod.
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habitus, right; B, habitus, dorsal; C, anal somite and caudal

; E, mandible; F, maxillule; G, maxilla; H, maxilliped. Scale bars: A, B, 0.1 mm; C-H, 0.02

FIGURE 133. Periproctia bisetigera sp. nov., female. A,

ramus, right; D, antennule
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FIGURE 134. Periproctia bisetigera sp. nov., female. A, caudal ramus; B, antenna; C, leg 1; D, leg 2; E, leg 3; F, leg

4; G, leg 5. Scale bars: 0.02 mm.
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Maxilla (Fig. 133G) 5-segmented; syncoxa with 9 setae
(arranged 3, 1, 2, and 3), 2 on basis, and 1, 1, and 2 on first
to third endopodal segments, respectively. Maxilliped
(Fig. 133H) unsegmented, armed with 10 setae (8 medial
and 2 apical), ornamented with rows of small spinules
proximally.

Legs 1-4 (Fig. 134C-F) each with 3-segmented
exopod and 2-segmented endopod. Inner coxal seta
absent in all legs. Outer seta of basis large in leg 1, but
small in legs 2 and 4, and minute in leg 3. Inner distal
spine on basis of leg 1 as long as first endopodal segment.
First and second exopodal segments of legs 2—4 bearing
well-developed, dentiform outer distal process. Inner
seta absent on first exopodal segment of leg 1 and first
endopodal segment of leg 2. Third exopodal segment of
legs 2—4 bearing 2 spines distally. Armature formula for
legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-0; I-1; I 1,4 0-0;1,2,2
Leg2 0-0  1-0  1-1;1-1;3,1L,4 0-0; 1,2, 5
Leg3 00  1-0  1-1;1-1;2,1L,4 0-1;1,2,5
Leg4 0-0 1-0 1-1;1-1; 2, 11,4 0-1;1,2,4

Leg 5 (Fig. 134G) represented by 2 lobes, each lobe
tipped with 1 naked seta, both setae equal in length.

Male. Unknown.

Remarks. Two outstanding features characterise the
new species: (1) the first exopodal segment of leg 1 lacks
an inner seta; and (2) the first endopodal segment of leg 2
also lacks an inner seta. These two features are not known
in any of the five described species of Periproctia. The
possession of two claws on the caudal ramus which are
very unequal in length, may be an additional diagnostic
feature allowing for easy recognition of the new species.

Periproctia spissa sp. nov.
(Figs. 135, 136)

Type material. Holotype (intact €@, MNHN-IU-2014-
21263) and paratype @ (dissected and figured) from
Pseudodistoma aureum (Brewin, 1957) (MNHN-IT-
2008-7326 = MNHN A1/PSE/67), CRRF OCDN 8852-H,
Baluan, Papua New Guinea (02°32.27°S, 147°17.97'E),
depth 7 m, 22 June 2003.

Additional material. 1 ¢ (dissected) from
Pseudodistoma sp., Papua New Guinea (02°40.68°S,
150°28.23’E), depth 18 m, 03 July 2003, coll. CRREF,
OCDN 9100-2.

Etymology. The specific name is derived from the
Latin spiss (=compact), alluding to the stout body form of
the new species.

Description of female. Body (Fig. 135A, B)
consisting of stout prosome and small urosome. Body
length 850 um. Prosome cylindrical, slightly depressed,

646 um long, consisting of cephalosome and 4 pedigerous
somites; somites only recognizable by retained dorsal
tergites separated by constricted, wrinkled regions.
Cephalosome roughly pentagonal in dorsal view. Greatest
width of prosome 317 pum at level corresponding to
second pedigerous somite. Second to fourth pedigerous
somites forming brood pouch; fifth pedigerous somite
completely fused with fourth. Free urosome (Fig. 135C)
S-segmented: genital somite 63x122 pm; genital apertures
distinct, located dorsally. Four abdominal somites 51x85,
51x76, 74x63, and 51x51 pum, respectively. First to third
abdominal somites ornamented with transverse rows of
small spinules on ventral surface. Third abdominal somite
distinctly longer than wide. Anal somite (Fig. 135D)
highly sclerotized, subrectangular, with concave posterior
margin in ventral view; ornamented with spinules near
posterolateral corners. Caudal ramus (Fig. 135E) small,
1.2 times longer than wide (30%25 pum), narrowing
distally; armed with 3 claws (2 strong distal and 1 slender
ventral) and 3 setae (2 pinnate and 1 naked); lengths of
claws 44, 31, and 20 um.

Rostrum (Fig. 135F) slightly wider than long, 5557
um, tapering steeply towards beak-like apical process;
ornamented with 3 pairs (proximal, middle, and distal)
of small setules (or sensillae). Antennule (Fig. 135G) 110
um long and 8-segmented; armature formula 2, 12 (or 5,
9), 8+aesthetasc, 3, 2+aesthetasc, 2, 2+aesthetasc, and
7+aesthetasc; some of larger setae pinnate (2 on first, 4
on second, and 2 on third segments); fourth segment with
trace of subdivision on posterior side. Antenna (Fig. 135H)
4-segmented; coxa short and unarmed; basis slightly
longer than wide, bearing large, pinnate seta representing
exopod at outer distal corner; first endopodal segment
also slightly longer than wide, with 1 naked seta on inner
margin; compound distal segment about 2.9 times longer
than wide (52%18 um), ornamented with spinules on inner
margin; armed with 8 setae (including 1 pinnate and 4
blunt setae) plus small terminal claw, less than half length
of segment.

Labrum with setulose posterior margin and shallow
posteromedian lobe. Mandible (Fig. 136A) with 4 teeth, 1
spinule between distal second and third teeth, and 1 small
seta on coxal gnathobase; basis with 1 seta on subdistal
medial margin; exopod 2-segmented with 3 setae on first
segment and 2 setae on small second segment; setae on
second segment shorter than setae on first; endopod 2-
segmented with 2 and 6 setae on first and second segments,
respectively. Maxillule (Fig. 1351) with 9 setae on arthrite,
1 on coxal endite, 2 on epipodite, 3 on basis, 3 on exopod
and 4 on endopod. Maxilla (Fig. 136B) 5-segmented;
syncoxa with 9 setae (arranged as 3, 1, 2, and 3), 2 on
basis, and 1, 1, and 2 on first to third endopodal segments,
respectively. Maxilliped (Fig. 136C) unsegmented, armed
with 9 setae (8 medial and 1 apical).

Legs 1-4 (Fig. 136D-G) each with 3-segmented
exopod and 2-segmented endopod. Inner coxal seta absent
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FIGURE 135. Periproctia spissa sp. nov., female. A, habitus, dorsal; B, habitus, right; C, urosome, dorsal; D, anal
somite, ventral; E, caudal ramus, lateral; F, rostrum; G, antennule; H, antenna; I, maxillule. Scale bars: A, B, 0.1 mm;
C, 0.05 mm; D-I, 0.02 mm.
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H, leg 5. Scale bars: 0.02 mm.

FIGURE 136. Periproctia spissa sp. nov., female. A, mandible; B, maxilla; C, maxilliped; D, leg 1; E, leg 2; F, exopod
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in all legs. Outer seta of basis large in leg 1, small in legs
2-4. Inner distal spine on basis of leg 1 slightly longer
than first endopodal segment. Outer and distal setae on
exopods of legs 2—4 rod-shaped, with blunt tip. Armature
formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;1-1; 1L, 4 0-0;1,2,3
Leg2 0-0 1-0 1-1;1-1;3,1,5 0-1;1,2,5
Leg3 0-0 1-0 1-1;1-1;2,1,5 0-1;1,2,5
Leg4 0-0 1-0 1-1;1-1;2,1,5 0-1;1,2,4

Leg 5 (Fig. 136H) represented by small, broad plate
bearing 2 small lobes distally; each lobe tipped with 1
naked seta; seta on inner lobe (exopod) shorter than that
on outer lobe.

Male. Unknown.

Remarks. The numbers of setae on the maxilliped
in all seven known species of Periproctia are as follows:
7 (6 medial and 1 apical) in P. biuncata, 8 (7 medial and
1 apical) in P. triuncata, and 10 (8 medial and 2 apical)
in the other species (Table 3). The possession of 9 setae
(8 medial and 1 apical) on the maxilliped differentiates P.
spissa sp. nov. from all congeneric species. The second
endopodal segment of the mandibular palp is armed with
6 setae in P. spissa sp. nov. It shares this setation with P.
stocki sp. nov. but all other species described above have
only 5 setae. It differs from P. stocki sp. nov. in caudal
armature: having 3 claws plus 3 setae compared to 4
claws and 2 setae in P. stocki sp. nov.

Periproctia angusta sp. nov.
(Figs. 137, 138)

Type material. Holotype 9 (dissected and mounted
on a slide, MNHN-IU-2014-21264) from Hypodistoma
deerratum (Sluiter, 1895) CRRF. Coll., Papua New
Guinea.

Etymology. The specific name is derived from the
Latin angust meaning “narrow” and refers to the narrow
body of the new species.

Description of female. Body (Fig. 137A) narrow,
927 um long. Prosome 710 um long, cylindrical, slightly
dorsoventrally depressed; consisting of cephalosome
and fused pedigerous somites, without dorsal tergites.
Cephalosome with weakly rounded posterolateral lobes.
Fifth pedigerous somite completely fused with fourth.
Free urosome (Fig. 137B) 5-segmented: genital somite
much wider than long, 99 um wide; first to third abdominal
somites 61x73, 67x61, and 58x48, respectively. Second
abdominal somite ornamented with row of minute spinules
on ventral surface. Anal somite (Fig. 137C) short, with pair
of large, tubercle-like ventral protuberances covered with
dense ornamentation of fine spinules. Caudal ramus (Fig.
137C) about 1.2 times longer than wide (17x14 pm); armed

with 3 claws and 3 naked setae; lengths of claws 22, 15, and
14 pm; 1 seta (second proximal seta) with blunt tip.

Rostrum absent. Antennule (Fig. 137D) 85 um long
and 8-segmented; armature formula 5, 10, 7+aesthetasc,
3, 2+aesthetasc, 2, 2+aesthetasc, and 7+aesthetasc; 3 of
5 setae on first segment pinnate. Antenna (Fig. 137E)
stout, 4-segmented; coxa, basis, and first endopodal
segment subequal in length; basis with large plumose
seta representing exopod; first endopodal segment with 1
naked seta on inner margin; compound distal endopodal
segment about 2.5 times longer than wide (38x15 pm),
ornamented with several patches of minute spinules;
armed with 8 setae (including 1 pinnate and 4 bluntly
tipped setae) plus terminal claw about half as long as
segment.

Labrum (Fig. 137F) simple, unornamented, with
convex posterior margin. Mandible (Fig. 137G) with 5
teeth, 2 spinules between distal second and third teeth,
and 1 small proximal seta on coxal gnathobase; basis
with small medial seta; exopod 2-segmented and armed
with 3 setae on first segment and 2 setae on small second
segment, outer distal seta on second segment about half as
long as other 4 setae; endopod armed with 2 and 6 setae
on first and second segments, respectively. Maxillule (Fig.
137H) with 7 setae on arthrite, 1 on coxal endite, 2 on
epipodite, only 2 on medial margin of basis, 3 on exopod
and 4 on endopod. Maxilla (Fig. 138A) 5-segmented;
syncoxa with 8 setae 8 (3, 1,2, and 2), 2 on basis, and 1, 1,
and 3 on first to third endopodal segments, respectively.
Maxilliped (Fig. 1371) lobate, armed with 8 medial and 2
apical setae.

Legs 14 (Fig. 138B-E) with 3-segmented exopods
and 2-segmented endopods. Inner coxal seta absent in all
legs. Outer seta on basis large, slightly longer than exopod
in leg 1, but much smaller in legs 2—4. Third exopodal
segment of leg 1 armed with 3 spines and 3 inner setae.
Third exopodal segment of legs 2—4 terminating in acute,
spiniform process. Outer and distal setae of exopods of
legs 2—4 rod-shaped, bluntly tipped. Armature formula for
legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 - I-;ILL3 0-0;1,2,3
Leg2 0-0 1-0 1-1;1-1;3,1,5 0-1;1,2,5
Leg3 0-0 1-0 1-1;1-1;2,1,5 0-1;1,2,5
Leg4 0-0 1-0 1-1;1-1;2, 1,5 0-1;1,2,4

Leg 5 (Fig. 138F) small, consisting of broad protopod
and exopod; protopod with digitiform outer extension
tipped with weakly pinnate seta; small exopodal segment
incompletely articulated at base, tapering, with naked
apical seta.

Male. Unknown.

Remarks. One outstanding setation feature, the
possession of only 3 inner setae (armature formula II, I,
3) on the third exopodal segment of leg 1 (Table 3), serves
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FIGURE 137. Periproctia angusta sp. nov., female. A, habitus, right; B, urosome, ventral; C, anal somite and caudal
ramus, left; D, antennule; F, antenna; G, mandible; H, maxillule; I, maxilliped. Scale bars: A, 0.1 mm; B, 0.05 mm; C,
H, I, 0.01 mm; D-G, 0.02 mm.
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FIGURE 138. Periproctia angusta sp. nov., female. A, maxilla; B, leg 1; C, leg 2; D, exopod of leg 3; E, leg 4; F, leg

5. Scale bars: 0.02 mm.

to characterise the new species. In all other known species
of Periproctia, this segment of leg 1 carries 4 inner setae
(armature formula 11, I, 4). The presence of only 2 medial
setae on the basis of the maxillule (rather than the more
typical 3 setae) is also an unusual feature, shared only
with P. biuncata.

Periproctia obtusa sp. nov.
(Figs. 139, 140)

Type material. Holotype 9 (dissected and mounted on
a slide, MNHN-IU-2014-21265) from Trididemnum
discrepans (Sluiter, 1909) (MNHN-IT-2008-8737 =
MNHN A2/TRI/172), CRRF OPHG 1445-P, Mabul,
Malaysia (04°14.05'N, 118°53.61'E), depth 8 m, Pilcher
coll., 18 July 2004.

Etymology. The specific name is derived from the
Latin obtus (=blunt) referring to the stout body of the new
species.

Description of female. Body (Fig. 139A) stout, 954
um long. Prosome unsegmented, 720 um long; greatest
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FIGURE 139. Periproctia obtusa sp. nov.,

maxillule. Scale bars: A

G, mandible; H,
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E, antennule; F, antenna;
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FIGURE 140. Periproctia obtusa sp. nov., female. A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E, exopod of leg 3;
F, leg 4. Scale bars: 0.02 mm.
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dorsoventral depth 320 um. Cephalosome with longitudinal
row of about 25 small denticles along dorsal midline
and with blunt, nipple-shaped, sclerotized posterolateral
process at each side. Pedigerous somites fused but with
2 weak dorsal tergites present, corresponding to second
and third pedigerous somites. Fourth pedigerous somite
forming broad, rounded dorsal extension overlapping
anterior part of genital somite (stippled area in Fig.
139B). Fifth pedigerous somite completely fused with
fourth. Free urosome (Fig. 139B) 5-segmented: genital
somite much wider than long, 51%135 um, bearing small
copulatory pore on ventral surface; 4 abdominal somites
58%x104, 57x92, 64x78, and 32x60 um, respectively. First
to third abdominal somites ornamented with transverse
rows of minute spinules ventrally. Anal somite with blunt,
sclerotized ventral protuberances. Caudal ramus (Fig.
139C) narrowing distally, as long as wide (22x22 um),
and armed with 3 strong claws and 3 naked setae; lengths
of 3 claws 28, 21, and 20 um; setae at least as long as
ramus.

Rostrum (Fig. 139D) as long as wide (40x41 pm),
roughly rhomboidal, tapering towards pointed, beak-
like apical process; ornamented with 3 pairs of minute
sensillae. Antennule (Fig. 139E) broad, 117 um long,
and 8-segmented; armature formula 2, 14 (or 6, 10),
7+aesthetasc, 3, 2+aesthetasc, 2, 2+aesthetasc, and
7+aesthetasc; distal segments very short; larger setae
on proximal segments pinnate. Antenna (Fig. 139F) 4-
segmented; coxa short and unarmed; basis with large,
pinnate exopodal seta at outer distal corner; first endopodal
segment with 1 naked seta on inner margin; compound
distal endopodal segment about 3.1 times longer than
wide (50x16 pm), ornamented with 3 patches of spinules
on outer side; armed with 7 setae (including 1 pinnate and
3 bluntly tipped setae) plus small terminal claw, less than
half length of segment.

Labrum missing. Mandible (Fig. 139G) comprising
coxa bearing 5 teeth (2 proximal ones small) and 1 seta
on gnathobase, and palp consisting of basis, exopod and
endopod; basis with 1 seta on medial margin; exopod
2-segmented and armed with 3 and 2 setae on first and
second segments, respectively; outer distal seta on second
exopodal segment slightly shorter than other 4 exopodal
setae; endopod armed with 2 and 5 setac on first and
second segments, respectively; second medial seta of
second endopodal segment markedly larger than other 4
setae on segment. Maxillule (Fig. 139H) bearing 7 setae
on arthrite, 1 on each coxal endite and epipodite, 3 on
medial margin of basis, 3 on exopod and 4 on endopod.
Maxilla (Fig. 140A) 5-segmented, syncoxa with 8 setae
(arranged 3, 1, 2, and 2), 2 on basis, and 1, 1, and 3 on first
to third endopodal segments, respectively. Maxilliped
(Fig. 140B) lobate, bearing 8 medial setae and 1 apical
seta.

Leg 1 (Fig. 140C) with 3-segmented rami. Legs
24 (Fig. 140D-F) each with 3-segmented exopod and 2-

segmented endopod. Inner coxal seta absent in legs 1-4.
Outer seta on basis large and pinnate in leg 1, small and
naked in legs 2—4. Three distal setae on third endopodal
segment of leg 1 enlarged. Inner seta on second exopodal
segment of legs 3 and 4 rudimentary (Fig. 140E, F). Inner
seta on first endopodal segment and proximal inner seta
on second endopodal segment of leg 4 also rudimentary
(Fig. 140F). Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 - I-1; 1L, 1,4 0-0;0-1;1,2,2
Leg2 0-0 1-0 1-1;1-1;3,1,5 0-1;1,2,5
Leg3 0-0 1-0 1-1;1-1;2,1,5 0-1;1,2,5
Leg4 0-0 1-0 1-1;1-1;2,1,5 0-1;1,2,4

Leg 5 (Fig. 139B) represented by small plate bearing
2 distal processes; each process tipped with 1 pinnate
seta.

Male. Unknown.

Remarks. Periproctia obtusa sp. nov. can be
differentiated from other species in the genus by the
combination of three characteristic features: (1) the
endopod of leg 1 is 3-segmented; (2) the cephalosome
bears a longitudinal row of about 25 minute surface
denticles along the dorsal midline; and (3) the coxal
epipodite of the maxillule bears only a single seta (it lacks
the typically small second seta). The first of these features
is shared only with P. acutirostris sp. nov., but the other
two features have not been recorded in any Periproctia
species.

Periproctia longirostris sp. nov.
(Figs. 141, 142)

Type material. Holotype (intact ¥, MNHN-IU-2014-
21266), paratype (intact ©, MNHN-IU-2014-21267), and
dissected paratype (%, figured) from Aplidium sp., lobster
wall, Mabul Malaysia (04°14.53'N, 118°37.57°E), depth
17 m, 22 July 2004.

Etymology. The specific name refers to the elongate
rostrum of the new species.

Description of female. Body (Fig. 141A, B) rather
narrow. Body length 1.31 mm in dissected largest
specimen. Prosome cylindrical, 1.04 pm long, 0.39 mm
wide, ornamented with scattered setules dorsally and
laterally in posterior half. Cephalosome clearly defined;
4 pedigerous somites fused and recognizable only by
weak dorsal suture lines. Brood pouch extending through
all pedigerous somites (Fig. 141A, B). Free urosome
(Fig. 141C) 5-segmented: genital somite and first to
third abdominal somites 63x157, 61x121, 65x111, and
72%100 pum, respectively. First to third abdominal somites
ornamented with rows of minute spinules ventrally. Anal
somite (Fig. 141D) short, with pair of highly sclerotized
and strongly projecting ventral protuberances ornamented
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FIGURE 141. Periproctia longirostris sp. nov., female. A,
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G, antenna;

F, antennule;
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anal somite and caudal ramus

right; E, rostrum;

0.2 mm; C, 0.1 mm; D-H, 0.02 mm.
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FIGURE 142. Periproctia longirostris sp. nov., female. A, maxillule; B, maxilla; C, maxilliped; D, leg 1; E, leg 2; F,

leg 3; G, leg 4. Scale bars: 0.02 mm.
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with spinules. Caudal rami divergent (Fig. 141D), ramus
slightly narrowing distally, as long as wide (29%29 um),
armed with 3 unequal claws and 3 setae (2 pinnate and 1
naked); lengths of claws 44, 22, and 18 um.

Rostrum (Fig. 141E) elongate, 77x44 um, highly
sclerotized, tapering towards distal beak-like process;
pair of small sensillae present proximally. Antennule
(Fig. 141F) gradually narrowing distally, 123 pum long,
and 8-segmented; armature formula 5, 9, 8+aesthetasc,
3, 2+aesthetasc, 1, 2+aesthetasc, and 7+aesthetasc; setae
crowded, proximal 2 setae markedly enlarged; most setae
naked but several larger ones pinnate. Antenna (Fig.
141G) 4-segmented; basis and first endopodal segment
each 1.3 times longer than wide and armed as usual for
genus; compound distal endopodal segment 3.2 times
longer than wide (64%20 um), ornamented with scattered
spinules; armed with 8 setae (including 1 pinnate and 4
bluntly tipped distal setae) plus slender terminal claw,
about half as long as segment.

Labrum (Fig. 141H) simple, smooth, with slightly
convex posterior margin. Mandible (Fig. 1411) with 5
teeth, 1 needle-like spinule between distal second and
third teeth, and 1 proximal seta on coxal gnathobase;
basis with 1 medial seta; exopod 2-segmented, with 3 and
2 setae on first and second segments, respectively, outer
seta on second segment about half as long as adjacent
seta; endopod with 2 and 6 setae on first and second
segments, respectively. Maxillule (Fig. 142A) with 8
setae on arthrite, 1 on coxal endite, 2 on epipodite, 3 on
medial margin of basis, 3 on exopod and 4 on endopod.
Maxilla (Fig. 142B) 5-segmented; syncoxa with 3, 1, 2,
and 3 setae on first to fourth endites, respectively; basis
with 2 setae, distal seta short and naked; endopod with
1, 1, and 2 setae on first to third segments, respectively.
Maxilliped (Fig. 142C) lobate, armed with 8 medial and 2
apical setae.

Legs 1-4 (Fig. 142D-G) each with 3-segmented
exopod and 2-segmented endopod. Inner coxal seta
absent in legs 1-4. Outer seta on basis large, more than
twice as long as exopod in leg 1, but small in legs 2—4.
Inner distal spine on basis of leg 1 smooth, as long as
first endopodal segment. Third exopodal segment of legs
2—4 terminating in acutely pointed process. Leg 3 lacking
inner seta on second exopodal segment. Leg 4 lacking
inner seta on proximal 2 exopodal and first endopodal
segments. Armature formula for legs 1-4 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;I-1; 1L L,4 0-0;1,2,3
Leg2 0-0 1-0 1-1;1-1;3,1,5 0-1;1,2,5
Leg3 0-0 1-0 1-1;1-0;2,1,5 0-1;1,2,5
Leg4 0-0 1-0 1-0;1-0;2,1,5 0-0;1,2,3

Leg 5 (Fig. 141C) represented by small lobe on
posteroventral margin of somite, armed with 2 pinnate
setae distally.

Male. Unknown.

Remarks. Periproctia longirostris sp. nov. 1is
characterised by multiple setal losses on legs 3 and 4.
The setae lost are as follows: the inner setae on (1) the
second exopodal segment of leg 3; (2) the first and (3)
second exopodal segments of leg 4; (4) the first endopodal
segment of leg 4; and (5) the inner seta derived from
the ancestral second endopodal segment of leg 4 (now
incorporated into a compound distal segment). Some
reduction in leg setation was also recorded in the three
species of Periproctianamed by Stock (1967), P. biuncata,
P. falsiarcuata, and P. triuncata. The setal losses (3), (4),
and (5), as listed above, are shared with all three species,
but setal loss (1) is shared only with P. falsiarcuata and P.
triuncata, and setal loss (2) is shared only with P. biuncata.
These different setation patterns on the second exopodal
segment of leg 3 and on the first exopodal segment of
leg 4 serve to differentiate P. longirostris sp. nov. from
these three congeners. There are additional significant
differences including: P. longirostris sp. nov. has 3 spines
and 3 setae on the caudal ramus (vs. 2 spines and 4 setae in
P. biuncata), 6 setae on the second endopodal segment of
the mandible (vs. 5 setae in all the three species described
by Stock, 1967), 10 setae on the maxilliped (less than 10
setae in P. biuncata and P. triuncata), and an inner seta
on the second exopodal segment of leg 1 (this seta absent
in P. biuncata and P. falsiarcuata).

Periproctia biunguifera sp. nov.
(Figs. 143, 144)

Type material. Holotype ¢ (dissected and mounted on a
slide, MNHN-IU-2014-21268) from Eucoelium coronaria
(Monniot F., 1988) (MNHN-IT-2008-6921 = MNHN
A3/POL.B/12), Noumea, New Caledonia, Laboute coll.,
1986.

Etymology. The name of the new species refers to
the presence of 2 claws on the caudal ramus.

Description of female. Body (Fig. 143A) narrow,
1.25 mm long; prosome about 0.82 mm long. Cephalosome
well-defined. First to fourth pedigerous somites fused,
discernible by retained dorsal tergites. Fifth pedigerous
somite completely fused with fourth. Free urosome
(Fig. 143B) 5-segmented, 100x160, 88x135, 96x113.
155%x94, and 92x75 um, respectively. Urosomites well-
sclerotized and smooth, lacking spinular ornamentation
on ventral surface. Anal somite with pair of strong ventral
protuberances. Caudal ramus (Fig. 143C) narrowing
distally, about 1.2 times longer than wide (4235 pum):
armed with 2 unequal claws and 4 setae (1 pinnate and 3
naked); larger claw 54 um, longer than ramus, and smaller
claw 18 pum.

Rostrum (Fig. 143E) short, semicircular, with large
apical tubercle. Antennule missing. Antenna (Fig. 143D) 4-
segmented; short coxa unarmed; basis also short, wider than

NEW NOTODELPHYIDAE SYMBIOTIC ON ASCIDIANS

Megataxa 004 (1) © 2020 Magnolia Press « 217



FIGURE 143. Periproctia biunguifera sp. nov., female. A, habitus, right; B, urosome, dorsal; C, caudal ramus; D,
antenna; E, rostrum; F, mandible; G, maxillule; H, maxilliped. Scale bars: A, 0.2 mm; B, 0.1 mm; C-H, 0.02 mm.
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FIGURE 144. Periproctia biunguifera sp. nov., female. A, maxilla; B, leg 1; C, leg 2; D, exopod of leg 3; E, leg 4; F,

leg 5. Scale bars: 0.02 mm.

long, armed with 1 large pinnate seta and 1 rudimentary seta
at outer distal corner (representing exopod); first endopodal
segment with large, naked seta on inner margin; compound
distal endopodal segment about 2.4 times longer than wide
(45%19 pum); armed with 8 setae (including 1 pinnate and 3
blunt tipped setae; 1 of blunt-tipped setae very long, much

longer than distal segment) plus small terminal claw, about
half as long as segment.

Labrum missing. Mandible (Fig. 143F) with 5 teeth
and 1 small seta on coxal gnathobase; basis with 1 medial
seta; exopod 2-segmented with 3 and 2 setae on first and
second segments, respectively, outer distal seta on second
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segment small, less than half as long as other 4 setae;
endopod indistinctly 2-segmented with 2 and 5 setae on first
and second segments, respectively. Maxillule (Fig. 143G)
with 7 setae on arthrite, 1 on coxal endite, 2 on epipodite, 3
on medial margin of basis, 3 on exopod, and 4 on endopod.
Maxilla (Fig. 144A) 5-segmented; syncoxa with 3? (setal
number on first endite uncertain due to damage), 1, 2, and
3 setae on first to fourth endites, respectively; basis with
2 setae; endopod with 1, 1, and 2 setae on first to third
segments, respectively. Maxilliped (Fig. 143H) lobate,
armed with 6 medial and 2 apical setae.

Legs 1-4 (Fig. 144B-E) with 3-segmented exopods
and 2-segmented endopods. Inner coxal seta absent in legs
1-4. Outer seta on basis of leg 1 large. Inner distal spine
on basis of leg 1 18 um long, as long as first endopodal
segment. First and second exopodal segments of legs 2—4
with large, dentiform outer distal process. Outer setae
on first and second exopodal segments and all setae on
third exopodal segment of legs 2—4 naked and bluntly
tipped. First exopodal segment of leg 1 lacking inner seta.
Armature formula for legs 14 as follows (outer seta on
basis of legs 2 and 4 missing, but presence confirmed by
insertion scars):

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-0; I-1; I, 1,4 0-0;1,2,3
Leg2 0-0 1-0 1-1;1-1; 3, 1,5 0-1;1,2,5
Leg3 0-0 1-0 1-1;1-0;2,1,5 0-1;1,2,5
Leg4 0-0 1-0 1-0; 1-0;2,1,5 0-1;1,2,3

Leg 5 (Fig. 144F) as small, tapering lobe bearing 2
pinnate setae, longer seta on outer distal apex and shorter
on inner margin.

Male. Unknown.

Remarks. The maxilliped of P. biunguifera sp. nov.
is armed with only 8 setaec and this number has been
recorded previously only in P. triuncata. The arrangement
of the setae is, however, different in these two species:
6 medial and 2 apical setae in P. biunguifera sp. nov.,
compared with 7 medial and 1 apical in P. triuncata.
Another diagnostic feature of the new species is the
setation of the endopod of leg 4 which carries 1 and 6
setae on the first and second segments, respectively, which
is a unique character state combination within Periproctia
(Table 3). In combination, the possession of 2 claws and
4 setae on the caudal ramus, the presence of 2 setac on
the third endopodal segment of the maxilla, and the loss
of the inner seta from the first exopodal segment of leg 1
also serve to diagnose the new species.

Periproctia spinata sp. nov.
(Figs. 145, 146)

Type material. Holotype (intact @, MNHN-IU-2014-
21269), paratypes (8 intact 99, MNHN-IU-2014-

21670), dissected paratypes (2 99, figured), from
Polysyncraton sp., CRRF OCDN 8467-N, reef, west side
of Cebtal Normanby Is., Papua New Guinea (10°00.21°S,
150°50.04'E), 18 January 2002.

Etymology. The specific name is derived from
the Latin spina (=thorn) and refers to the spiniform
posterolateral cephalosomal processes.

Description of female. Body (Fig. 145A) small,
inflated , with soft thin exoskeleton. Body length 0.59
mm. Prosome 0.49 mm long. Cephalosome with acutely
pointed process at each posterolateral corner. Four
pedigerous somites fused, discernible only by faint dorsal
wrinkles. Fifth pedigerous somite completely fused with
fourth. Free urosome 5-segmented: all urosomites much
wider than long. First and second abdominal somites
ornamented with small spinules scattered on ventral
surface (Fig. 145B). Anal somite slightly protruded
posteroventrally, surface of protrusion covered with
numerous minute granules. Caudal ramus (Fig. 145B)
small, about 1.5 times longer than wide (16x11 pm);
armed with 3 subequal claws and 3 naked setae.

Rostrum (Fig. 145C) much wider than long, rounded
distally, lacking apical process. Antennule (Fig. 145D)
134 pm long and 8-segmented; articulations between
3 terminal segments indistinct; armature formula 6,
10, 6+aesthetasc, 3, 2+aesthetasc, 2, 2+aesthetasc, and
7+aesthetasc; all setae naked; proximal 2 setae on first
segment not enlarged. Antenna (Fig. 145E) 4-segmented;
coxa short and unarmed; basis with large outer exopodal
seta; first endopodal segment about 1.3 times longer than
wide, with 1 seta on inner margin and minute spinules
scattered over surface; compound distal endopodal
segment about 3.3 times longer than wide (43x13 pum),
ornamented with 4 groups of spinules along outer margin;
armed with 9 setae (3 distal setae blunt tipped) plus small
terminal claw, about half as long as segment.

Labrum (Fig. 145F) tapering strongly towards narrow,
setulose apex. Mandible (Fig. 145G) with 3 teeth and 1
needle-like spinule between proximal 2 teeth, lacking
seta on proximal margin; basis with 1 seta on medial
margin; exopod obscurely segmented, armed with 5 setae,
outer distal seta slightly shorter than others; endopod
incompletely 2-segmented with 2 and 5 setae on first and
second segments, respectively. Maxillule (Fig. 145H) with
8 setae on arthrite, 1 on coxal endite, 2 on epipodite, 3 on
medial margin of basis, 3 on exopod, and 4 on endopod.
Maxilla (Fig. 1451) 5-segmented; syncoxa with 9 setae (3,
1, 2, and 3); basis with 2 setae, endopod with 1, 1, and 3
setae on first to third segments, respectively. Maxilliped
(Fig. 146A) with 8 medial setae and 1 apical seta.

Legs 1-4 (Fig. 146B-E) with 3-segmented exopods
and 2-segmented endopods. Inner coxal seta absent in
legs 1-4. Outer seta on basis of leg 1 large. Inner distal
spine on basis of leg 1 much longer than first endopodal
segment, extending to middle of second segment. Outer
setae on first and second exopodal segments and all setae
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FIGURE 145. Periproctia spinata sp. nov., female. A, habitus, right; B, abdomen, ventral; C, rostrum; D, antennule;
E, antenna; F, labrum; G, mandible; H, maxillule; I, maxilla. Scale bars: A, 0.1 mm; B-I, 0.02 mm.
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FIGURE 146. Periproctia spinata sp. nov., female. A, maxilliped; B, leg 1; C, leg 2; D, leg 3; E, leg 4; F, leg 5. Scale
bars: 0.02 mm.
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on third exopodal segment of legs 2 and 3 naked. Leg
1 lacking inner seta on second exopodal segment. Leg 4
lacking inner seta on first exopodal and first endopodal
segments. All setae on leg 4 naked. Armature formula for
legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;1-0; 11, 1,4 0-0;1,2,3
Leg2 0-0 1-0 1-1;1-1;3,1,5 0-1;1,2,5
Leg3 0-0 1-0 1-1;1-1;2,1,5  0-1;1,2,5
Leg4 0-0 1-0 1-0;1-1;2,1,5  0-0;1,2,2

Leg 5 (Fig. 146F) small, bilobed; each lobe tipped
with naked seta.

Male. Unknown.

Remarks. Two rare character states of Periproctia
spinata sp. nov. are useful in distinguishing this new
species from its congeners. Firstly, the second exopodal
segment of leg 1 lacks an inner seta. Secondly, the second
endopodal segment of leg 4 is armed with only 5 setae.
The first character state is shared only with P. biuncata
and P. falsiarcuata, but the second character state has not
yet been recorded within the genus. Additional diagnostic
character states include: the maxilliped bears 9 setae (8
medial and 1 apical) and the first exopodal segment of
leg 4 lacks an inner seta. The combination of these four
character states allows the new species to be differentiated
unequivocally from all of its congeners (Table 3).

Periproctia horrida sp. nov.
(Figs. 147, 148)

Type material. Holotype (intact @, MNHN-IU2014-
21271), paratypes (25 intact 99, MNHN-IU-2014-
21272), and dissected paratypes (2 9%, figured) from
Aplidium rubripunctum (Monniot C. & Monniot F., 1997)
(Type MNHN-IT-2008-699 = MNHN A1/APL.B/346),
Bahrain (26°12.47°N-50°58.14’E), CRRF OCDN BI18,
sea grass bed, depth 5 m, 24 September 1994.

Etymology. The specific name is from the Latin
horrid (=prickly), alluding to the denticulate cephalosome
of the new species.

Description of female. Body (Fig. 147A) consisting
of cylindrical prosome and small urosome. Body
length 1.27 mm; prosome 1.02 mm long, and 373 pum
in dorsoventral depth. Cephalosome ornamented with
longitudinal row of 12 pointed denticles anteriorly along
dorsal midline (Fig. 147A, K). First to fourth pedigerous
somites fused, retaining 3 weakly expressed dorsal tergites
corresponding to first to third somites. Fifth pedigerous
somite completely fused with fourth. Free urosome
(Fig. 147B) 5-segmented: all urosomites wider than
long; genital somite 53x185 pum, with small copulatory
pore visible on ventral surface. Four abdominal somites
50x125, 51x107, 73x98, and 39x81 pm, respectively:

first to third abdominal somites ornamented with rows
of minute spinules on ventral surface. Anal somite (Fig.
147C) with pair of strong ventral protuberances, each
ornamented with rows of fine spinules around apex.
Caudal ramus (Fig. 147C) slightly longer than wide
(33%31 pum), positioned dorsolaterally on somite, armed
with 2 claws and 4 naked setae; lengths of claws 53 and
27 um.

Rostrum (Fig. 147D) subcircular, 80x74 pum, well-
sclerotized laterally, with small beak-like apical process.
Antennule (Fig. 147E) small, 113 um long, 8-segmented;
armature formula 6, 10, 7+aesthetasc, 3, 2+aesthetasc, 2,
2+aesthetasc, and 7+aesthetasc; third segment subdivided
by partial suture line; 3 pinnate setae on first and second
segments, other setae naked. Antenna (Fig. 147F) stout,
4-segmented; short coxa unarmed; basis as long as wide,
armed large pinnate exopodal seta (arrow in Fig. 147F)
at outer distal corner; first endopodal segment as long as
wide, with naked seta on inner margin; compound second
endopodal segment bearing large, conical process on
outer margin, ornamented with 3 minute spinules at base
of outer process; armed with 5 setae (including 3 blunt
distal setae) plus terminal claw bearing blunt tubercle
proximally (arrowhead in Fig. 147F).

Labrum (Fig. 147G) simple, with convex posterior
margin and finely setulose posteromedian lobe. Mandible
(Fig. 147H) with 5 teeth and 1 proximal seta on coxal
gnathobase; basis with 1 seta on medial margin; exopod
2-segmented, armed with 3 and 2 setae on first and
second segments, respectively; outer distal seta on
second exopodal segment small, less than half as long as
other 4 setae; endopod with 2 and 5 setae on first and
second segments, respectively. Paragnath (Fig. 1471) as
small, simple lobe, bearing setules on medial margin.
Maxillule (Fig. 147J) with 7 setae on arthrite, 1 on coxal
endite, 2 on epipodite, 3 on basis, 3 on exopod, and 4
on endopod. Maxilla (Fig. 148A) with 9 setae (3, 1, 2,
and 3) on syncoxa, 2 on basis, and 1, 1, and 2 on first to
third endopodal segments, respectively. Maxilliped (Fig.
148B) lobate with 8 medial and 1 apical setae.

Legs 14 (Fig. 148C-F) with 3-segmented exopods
and 2-segmented endopods. Leg 1 with large outer
seta on basis; inner distal spine on basis longer than
first endopodal segment, 24 um long. First and second
exopodal segments of legs 2—4 with well-developed,
dentiform outer distal process. Inner seta on first and
second endopodal segments of leg 3 variable in size, from
small (Fig. 148E) to large. Leg 4 lacking inner seta on
second exopodal segment and first endopodal segment.
Armature formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;1-1; 1, 1,4 0-0;1,2,3
Leg2 0-0 1-0 1-1;1-1;3,1,5 0-1;1,2,5
Leg3 0-0 1-0 1-1;1-1;2,1,5 0-1;1,2,5
Leg4 0-0 1-0 1-1;1-0;2,1,5 0-0;1,2,3
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FIGURE 147. Periproctia horrida sp. nov., female. A, habitus, right; B, urosome, ventral; C, anal somite and caudal
ramus, right; D, rostrum; E, antennule; F, antenna showing blunt tubercle on claw (arrowhead); G, labrum; H, mandible;
I, paragnath; J, maxillule; K, dorsomedian denticles on cephalosome. Scale bars: A, 0.2 mm; B, H, 0.05 mm; C-G, I-K,
0.02 mm.
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FIGURE 148. Periproctia horrida sp. nov., female. A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E, exopod of leg 3;
F, leg 4. Scale bars: 0.02 mm.

Leg 5 (Fig. 147B) represented by conical protopod of a row of denticles along the dorsal midline of the
tipped with 1 seta and small, articulating exopodal cephalosome, and the large conical process on the second
segment tipped with 1 seta. endopodal segment of the antenna. Surface denticles are

Male. Unknown. also present on the cephalosome of P. obtusa sp. nov.,

Remarks. This new species is readily recognizable but the large process on the second endopodal segment of
by a combination of two unusual features: the presence the antenna is an autapomorphic feature of P. horrida sp.
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FIGURE 149. Periproctia onchopodata sp. nov., female. A, habitus, dorsal; B, urosome, ventral; C, anal somite and

caudal ramus, left; D, rostrum; E, antennule; F, antenna; G, labrum; H, mandible; I, maxillule. Scale bars: A, 0.2 mm;
B, 0.1 mm; C-E, I, 0.02 mm; F-H, 0.05 mm.
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FIGURE 150. Periproctia onchopodata sp. nov., female. A, maxilla; B, maxilliped; C, leg 1; D, leg 2; E, leg 3; F, leg
4. Scale bars: A, B, 0.02 mm; C-F, 0.05 mm.

nov. and allows us to differentiate between these two new  Eudistoma amplum (Sluiter, 1909) (MNHN-IT-2008-
3954 = MNHN A3/EUD/151), CRRF OCDN 2841-W,

species.
Palau (07°15.08°N, 134°24.62°E), east of Ngeruktabel,

Long Lake, depth 1 m, 20 June 1995.
Etymology. The specific name is a combination of
Greek words onch (=tubercle) and pod (=a foot). It alludes
to the large tubercle at the outer distal corner of the coxa

Type material. Holotype (intact @, MNHN-TU-2014- of'leg 1.
21273) and dissected paratype (9, figured) from Description of female. Body (Fig. 149A) narrow,

Periproctia onchopodata sp. nov.
(Figs. 149, 150)
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archedventrally, 1.54mmlong. Prosomeslightlydepressed,
distinctly segmented, 1.20 mm long, with parallel lateral
margins. Fifth pedigerous somite completely fused with
fourth. Free urosome (Fig. 149B) gradually narrowing
posteriorly, 5-segmented: genital somite 58x187 um,
with small copulatory pore on ventral surface. Four
abdominal somites 65x162, 67x142, 102x120, and
45%85 pm, respectively. First to third abdominal somites
each ornamented with rows of minute spinules ventrally.
Anal somite (Fig. 149C) short, with pair of spinulose
ventral protuberances; anal operculum well-developed.
Caudal ramus (Fig. 149C) about 1.2 times longer than
wide (42%34 pm), slightly narrowing distally: armed with
1 large and 2 smaller claws and 3 naked setae; patch of
spinules present near base of proximal seta; lengths of
claws 59, 29, and 25 um; setae shorter than ramus.

Rostrum (Fig. 149D) longer than wide (106x75
um), widest in middle and narrowing both proximally
and distally, with papilla at each proximal corner and
small beak-like apical process. Antennule (Fig. 149E)
stout, 155 pm long, and 8-segmented; armature formula
5, 9, 8+aesthetasc, 3, 2+aesthetasc, 2, 2-+aesthetasc,
and 7+aesthetasc; pinnate setae 4 on first segment, 4 on
each second and third, and 1 on fourth; aesthetasc on
third segment swollen proximally. Antenna (Fig. 149F)
4-segmented; coxa short and unarmed; basis with large
exopodal seta at outer distal corner; first endopodal
segment with 1 seta on inner margin; compound distal
endopodal segment 3.0 times as long as wide, ornamented
with rows of spinules on both margins; armed with 8
setae plus small terminal claw, less than half length of
segment.

Labrum (Fig. 149G) characteristically with parallel
lateral margins and convex posterior margin ornamented
with 4 groups of setules. Mandible (Fig. 149H) comprising
coxa and palp; coxa bearing 5 teeth, including 2 small
proximal ones, 1 small seta on proximal margin, and 1
needle-like spinules between second and third distal teeth;
basis with 1 seta on medial margin; exopod 3-segmented
and armed with 2, 1, and 2 setae on first to third segments,
respectively; outer distal seta on third exopodal segment
small, less than half length of other 4 setae; endopod
armed with 2 and 5 setae on first and second segments,
respectively. Maxillule (Fig. 1491) with 9 setae on arthrite,
1 seta on coxal endite and on epipodite; basis, exopod
and endopod with 3, 3, and 4 setae, respectively. Maxilla
(Fig. 150A) 5-segmented; syncoxa and basis with 9 and
2 setae, respectively, as usual; endopod with 1, 1, and 2
setae on first to third segments, respectively. Maxilliped
lobate (Fig. 150B) armed with 8 medial and 2 apical
setae; ornamented with several rows of minute spinules
on surface.

Legs 1-4 (Fig. 150C-F) each with 3-segmented
exopod and 2-segmented endopod. Leg 1 bearing large
globular tubercle ornamented with long setules at outer
distal corner of coxa (arrowhead in Fig. 150C); outer seta

on basis large; inner distal spine on basis longer than first
endopodal segment, 31 um long; first exopodal segment
bearing 2 blunt denticles at outer distal corner. First and
second exopodal segments of legs 2—4 each with bifid
outer distal corner. Inner seta absent on first and second
exopodal segments and first endopodal segment of legs 3
and 4. Outer seta (indicated by arrowhead in Fig. 150D)
on second endopodal segment of leg 2 small and pinnate.
Same seta in legs 3 and 4 also small but naked. Armature
formula for legs 14 as follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 1-0;I-1; I, 1,4 0-0;1,2,3
Leg2 0-0 1-0 1-1;1-1;3,1,5 0-1;1,2,5
Leg3 0-0 1-0 1-0; 1-0;2,1,5 0-0;1,2,4
Leg4 0-0 1-0 1-0; 1-0; 2, 1,5 0-0;1,2,2

Leg 5 (Fig. 149B) represented by 2 digitiform
lobes on posteroventral margin of compound fourth/fifth
pedigerous somite; each lobe tipped with pinnate seta.

Male. Unknown.

Remarks. The presence of the large globular tubercle
at the outer distal corner of the coxa of leg 1 is a feature
unique to P. onchopodata sp. nov. The armature pattern
of the legs of the new species is also characteristic since
it lacks an inner seta on the first exopodal segment of leg
1 (this feature is shared with P. bisetigera sp. nov. and
P. biunguifera sp. nov.), lacks an inner seta on the first
and second exopodal segments of leg 3 (a unique setation
pattern within Periproctia), and lacks an inner seta on the
first and second exopodal segments of leg 4 (a feature
shared with P. biuncata and P. longirostris sp. nov.).
The possession of only 5 setae on the second endopodal
segment of leg 4 also is an unusual feature which is shared
only by P. spinata sp. nov. and P. onchopodata sp. nov.
(Table 3).

Periproctia hexachaetata sp. nov.
(Figs. 151, 152)

Type material. Holotype (intact ¢, MNHN-IU-2014-
21274) and dissected paratype (9, figured) from
Lissoclinum patella (Gottschaldt, 1898) (MNHN-IT-2008-
5014 = MNHN A2/LIS/157), CRRF OCDN 5762-W,
Boia Boia Waga Island, Papua New Guinea (10°12.26°S,
150°44.75°E), depth 10 m, 27 May 1998.

Etymology. The specific name is from the Greek
hexa (=six) and chaet (=a bristle), alluding to the presence
of 6 setae on the maxilliped.

Description of female. Body (Fig. 151A) slender,
cylindrical, 925 pum long; prosome 727 pm long and 200
pm in dorsoventral depth. Four pedigerous somites fused
but discernible by retained dorsal tergites and constrictions
between them: fifth pedigerous somite completely fused
with fourth. Free urosome (Fig. 151B) 5-segmented, with
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FIGURE 151. Periproctia hexachaetata sp. nov., female. A,

antennule
0.02 mm.
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FIGURE 152. Periproctia hexachaetata sp. nov., female. A, leg 1; B, leg 2; C, leg 4. Scale bars: 0.02 mm.

nearly parallel lateral margins; genital somite 108 um
wide, only slightly wider than first abdominal somite. Four
abdominal somites 59x88, 53x82, 64x77, and 30x62 um,
respectively; first to third abdominal somites ornamented
with 2 rows of minute spinules ventrally. Anal somite
with pair of smooth ventral protuberances. Caudal rami
widely separated from each other at base and directed
posterolaterally; each ramus (Fig. 151C) subrectangular,
about 1.3 times longer than wide (24%19 pum); armed with
3 claws and 3 naked setae; lengths of claws 24, 17, and 12
pum; smallest dorsal claw thin.

Rostrum similar to that of P. obtusa sp. nov., as long
as wide (54x54 um), with small beak-like process at apex.
Antennule (Fig. 151D) 94 um long and 7-segmented;
armature formula 5, 13+aesthetasc, 3, 2+aesthetasc, 2,
2+aesthetasc, and 7+aesthetasc; 4 setac on each of first
and second segments pinnate. Antenna (Fig. 151E) 4-
segmented; coxa short and unarmed; basis short, wider
than long, with large outer distal seta representing

exopod; first endopodal segment with 1 seta on inner
margin; compound distal endopodal segment about 2.9
times longer than wide (47x16 um), ornamented with
spinules on outer margin; armed with 6 setae (grouped as
1, 2, and 3) plus slender terminal claw, about half as long
as segment,

Labrum missing. Mandible (Fig. 151F) with 5 teeth,
2 needle-like spinules between second and third teeth,
and 1 small seta on coxal gnathobase; basis with 1 medial
seta; exopod with 5 setae, distal outer seta shorter than
other 4; endopod with 2 and 5 setae on first and second
segments, respectively. Maxillule (Fig. 151G) with 7
setae on arthrite, 1 on coxal endite, 2 on epipodite, 3 on
each basis and exopod, and 4 on endopod. Maxilla (Fig.
151H) with 9 setae on syncoxa (grouped as 3, 1, 2, and 3),
2 on basis, and 1, 1, and 2 setae on first to third endopodal
segments, respectively. Maxilliped (Fig. 1511) armed with
5 (2+3) medial setae and 1 apical seta.

Legs 1-4 each with 3-segmented exopod and 2-

230 ¢ Megataxa 004 (1) © 2020 Magnolia Press

KIM & BOXSHALL



segmented endopod (Fig. 152A-C). Outer seta on basis
of leg 1 large, as typical for genus. Inner setae on exopod
and second endopodal segment of leg 1 small. Inner
seta absent on second exopodal segment of legs 3 and
4. First and second exopodal segments of legs 2—4 with
strong dentiform outer distal process. Inner seta on first
exopodal segment of legs 2 and 3 very large, more than
twice as long as exopod. Armature formula for legs 14 as
follows:

Coxa Basis Exopod Endopod
Legl 0-0 1-1 I-1;I-1; I, 1,4 0-0;1,2,3
Leg2 0-0 1-0 1-1;1-1; 3, 1,5 0-1;1,2,5
Leg3 0-0 1-0 1-1;1-0;2,1,5 0-0;1,2,5
Leg4 0-0 1-0 1-1;1-0;2,1,5 0-0;1,2,4

Leg 5 (Fig. 151B) small, consisting of small outer
distal extension on posteroventral margin of somite,
tipped with naked seta, and tiny free exopod with naked
apical seta.

Male. Unknown.

Remarks. The most characteristic feature of P
hexachaetata sp. nov. is the possession of only 6 setae
(5 medial and 1 apical) on the maxilliped. This armature
pattern of the maxilliped has not previously been recorded
in any species of Periproctia. The armature of the endopod
of leg 4 is also characteristic because the endopod has an
unarmed first segment and carries 7 setae on the second
segment: this combination has not been found in any
congeners (Table 3).

Periproctia laticaudata sp. nov.
(Figs. 153, 154)

Type material. Holotype (intact @, MNHN-IU-2014-
21275), paratypes (2 intact Y 9, MNHN-IU-2014-21276),
and dissected paratypes (2 @ %, figured) from Didemnum
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