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Ostracoda (Myodocopina) of
the Tulear Reef Complex, S W Madagascar

Louis S. Kornicker
and Bernard A. Thomassin

Introduction

This work reports on the Ostracoda in the suborder
Myodocopina collected by the junior author and other scientists
between 1969 and 1972 in the Tulear Reef Complex, SW
Madagascar. Samples were collected using scuba-diving
bucket-sampling and hydropneumatic sucking, dredging in
lagoons, and shoveling in intertidal zones. Collections were
made on the Great Reef (barrier reef) and in the lagoons of the
Tulear and Ranobe bays, on fringing reefs (Songoritelo,
Sarodrano), on lagoonal reefs (in the Tulear bay), and on littoral
and cay beaches (in Ranobe lagoon and on Nosy Ve Island)
(Figure 1). The distribution of soft-bottom carcinological fauna
in the area was described initially by Thomassin (1974) and
was more extensively described, including their place in the
various "biocoenoses" colonizing soft bottoms, by Thomassin
(1978b, 1983). The senior author was given the Ostracoda for
identification in October 1974. Six species (five new) in the
subfamily Cyclasteropinae in that collection were described
previously by Kornicker (1981), but for completeness they are
listed in Table 1 and Appendix 1.

The pelagic ostracodes of the Tulear region have been
reported by Leveau (1957), the podocopid ostracodes of the
Nosy Be' area of Madagascar have been partly described by

Louis S. Kornicker, Department of Invertebrate Zoology, National
Museum of Natural History, Smithsonian Institution, Washington,
DC. 20560.
Bernard A. Thomassin, Centre d'Oceanologie de Marseille (CNRS-
URA n° 41), Station marine d 'Endoume, Universite d 'A ix-Marseille II,
traverse de la Rue de la Baterrie-des-Lions, 13007 Marseille,
FRANCE.

Review Chairman: Austin B. Williams, National Marine Fisheries
Service, Systematics Laboratory, National Museum of Natural
History, Smithsonian Institution.
Reviewers: Anne C. Cohen, Los Angeles County Museum of Natural
History, California; Rosalie F. Maddocks, University of Houston,
Texas.

Maddocks (1966, 1968, 1969a, 1969b, 1973, 1976, 1988, 1990,
1991) and Jellinek (1989,1990, 1993), with some allusions and
reassignments in Maddocks (1991, 1992), and those from near
Tulear have been reported by Maddocks (1969b).

STATIONS.—BT-codes are station designators. The 96
stations from which myodocopids were collected range in
depth from littoral to 60 m, but only one (BT-330) is deeper
than 36 m. The localities of stations from which ostracodes are
reported are presented in chronological order in the Appendix.
Station localities are from a station list (in French) that is filed
in the Division of Crustacea, National Museum of Natural
History, Smithsonian Institution. The locality names in the
Appendix are mostly as they appear in the station list, but some
have been Anglicized. Maps showing station localities have
been presented in Thomassin (1978b, 1983).

SAMPLING.—As stated above, several methods of collecting
were used to obtain sediment samples from which the
ostracodes were later removed (Thomassin, 1978a, 1978b).
Quantitative samples were sieved on 1.4 x 1.4 mm mesh and,
for sea-grass beds and any lagoonal dredgings, on 2 x 2 mm
mesh; the larger mesh may have resulted in loss of some
juveniles and small adults. The collecting methods for
individual samples are listed in the Appendix. Rose bengal was
used to stain organic matter in later samples to make sorting
more efficient.

DISPOSITION OF SPECIMENS.—Holotypes have been depos-
ited at the Museum National d'Histoire Naturelle, Paris,
France, and these have been assigned MNHN numbers.
Specimens deposited in the collections of the former United
States National Museum (USNM), now the National Museum
of Natural History, Smithsonian Institution, have been assigned
USNM numbers. Unnumbered specimens also have been
deposited in the Museum National d'Histoire Naturelle, Paris.
Except when indicated otherwise, specimens are undissected
and are preserved in alcohol.

ABBREVIATIONS.—In the figures, Arabic numerals indicate
limbs 1-7, as well as individual joints of each limb (the



SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

23° 1O'S l f 8 t y b N n d Pa s s a9e

23° 20'S

transects on the
outer fo#f

Nosy Vato

Northern pass

Tropic of Capricorn

23° 30'S

Mozambique

Channel

Southern/pass
NOSY TAFAR A REEF*

SARODRANO'
REEF

St. Augustine Bay

Nosy Ve

Cayrm*f j43« 40'E

FIGURE 1.—Collecting area in vicinity of the Tulear Reef Complex. (Adapted from fig. 1 in Thomassin, 1974.)
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TABLE 1.—Distribution of Myodocopina species at selected localities: Grand Reef Outer Slope: 1 = Coral
Flagstone (21-36 m; BT-330 at 60 m); 2 = Spur-and-Groove Zone (6-24 m); 3 = Microatoll Flats (generally in
turbid zone); 4 = Muddy-Sandy Accumulations of Reef Flats; 5 = Hydraulic Sand-Banks on Inner Edge of Reef
Flat or on Lagoonal Slopes (4-10 m); 6 = Residual Pools of Reef Flat (6-12 m); 7 = Lagoonal Bottoms and
enclosed Lagoon Bottoms (3-18.5 m); 8 = Nosy Ve Cay Beaches (infralittoral). 1969/1972 are collecting years.
9 = NE Mozambique Channel* (includes only species also collected in present study area). (+ = species present;
- = species absent.)

Species

Localities

1969/
1972

CYPRIDINIDAE

Codonocera phoenix
Paradoloria vanhoeffeni
Cypridinodes parallax
Cypridinodes relax
Cypridinodes strophinx
Skogsbergia calyx
Skogsbergia plax
Skogsbergia solox
Vargula grex
Pterocypridina nex

PHILOMEDIDAE

Zeugophilomedes sphinx
Harbansus flax

RUTIDERMATIDAE

Rutiderma arx
Rutiderma ferax
Rutiderma exrex

SARSIELLIDAE

Dantya dux
Junctichela lex
Chelicopia fax
Eurypylus matrix

CYLINDROLEBERIDIDAE

CYLINDROLEBERIDINAE

Synasterope calix
Cylindroleberis vibex
Cylindroleberis vix
Parasterope maddocksae
Parasterope species A
Heptonema latex

CYCLASTEROPINAEf

Alphaleberis alphathrix
Amboleberis antyx
Cycloleberis galatheae
Tetraleberis maddocksae
Tetraleberis tanzania
Asteropterygion thomassini

Total number of species
Total number of genera

13
13

17
14

7
7

8
7

14
11

9
8

13
10

5
4

22/20
19/13

10
8

* From Komicker (1992) {Benthedi cruise 1977).
t From Komicker (1981).
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location of the numeral indicating whether a limb or joint is
indicated). Roman numerals I-IV indicate the endites. Arrows
on illustrations indicate anterior of specimen. The following
abbreviations are used in the appendix, illustrations, and
legends:

am central adductor muscle attachments

ant
ap
av
bas
Bo
br
CO

ex
e
end
ep, epip
esop
ex
fu
gird

go
hrt
HS
im
iv
le
lft
11

IP
lv
me
mnd
mo
mv
nabs
ov

P
pv
precx
prot
rt
SC
sens
t
ul
Y-scl

antenna
anterior process
anterior view
basale
Bellonci organ
bristles
copulatory organ
coxale
edge of shell
endopodite
epipodite
esophagus
exopodite
furca
girdle
genital organ
heart
sediment hydraulic air-sucker
inner margin of infold
inside view
lateral eye
left
lower lip
lamellar prolongation
lateral view
medial eye
mandible
mouth
medial view
not all bristles shown
outside view
parasite
posterior view
precoxale
protopodite
right
sediment collected with bag, bucket, or shovel
sensory bristle of 5th joint of 1 st antenna
testis
upper lip
Y-sclerite

TERMINOLOGY.—Reef terms used herein are from Thomas-
sin (1974:297). The names "Ankaradanva," "Antseteky," and
"Andeteky" are native names for parts of the Grand Recif
(Figure 1). "Tumuli" refers to mounds built by endofauna (40
cm high, about 1 m diameter). "Grand Recif" or "Great Reef
is the main barrier reef in the area. "Grande Vasque" is an
enclosed lagoon, a large pool, 1.8 km long, 0.3 km wide. It is
part of the general lagoon (channel) now enclosed in the barrier
reef by the building of several inner coral patches. The bottom
at about 15-22 m depth is a mixed silty sand or soft mud with
a field of tumuli-and-funnels built by large enteropneusta and
large squills (Lysiosquilla maculata). "Petite Vasque" is a

residual pool, 10 m deep, just behind the actual boulder tract. It
is the residual part of an outer pass in the reef front. "Boulder
tracts" are formed by broken coral material produced by the
upper part of the grooves on wave-beaten reefs (except on
Songoritela and South Ifaty reefs) (Thomassin, 1974:298).
"Hydraulic dunes" are accumulations of shifting medium and
fine well-sorted sands deposited on groove floors in more or
less continuous patches (10-20 m long, 3-5 m wide), which
are constantly disturbed by surges and undertow-streams
(Thomassin, 1974:298). "Melobesians" is a group of calcare-
ous algae. "Rhodoliths" are the "stones" (sometimes "rolling
stones") made by some calcareous algae in different environ-
ments: outer reef coral slabstone, passage bottoms under strong
currents, or in sheltered environments, such as microatoll flats.

ACKNOWLEDGMENTS.—We wish to thank personnel at the
Station marine d'Endoume et Centre d'Oceanographie, Mar-
seilles, France, for assistance in collecting the specimens upon
which this study is based. We are grateful to several people who
assisted in preparation of this paper: the final drawings were
inked by Jack Schroeder, Jack Schroeder Associates; shaded
drawings of carapaces were rendered by Carolyn Gast
(Smithsonian Institution, retired); the map (Figure I) was
drawn by Molly K. Ryan (Smithsonian Institution), and
Elizabeth Harrison-Nelson (Smithsonian Institution) prepared
the "Literature Cited" section, catalogued specimens, and
helped in many other tasks. We thank Rosalie Maddocks
(University of Houston) and Anne C. Cohen (Natural History
Museum of Los Angeles County) for critically reviewing the
manuscript and making many helpful comments. We also
thank Diane M. Tyler, Smithsonian Institution Press, for
editing and preparing the manuscript.

Distribution of Myodocopina in the Tulear Reef Complex

The species collected at the various stations are listed in the
Appendix.

Thomassin (1978b) listed the geomorphic and sedimentolo-
gic features of the reef area as well as the faunistic assemblages
belonging to various biocoenoses, using reef terminology
proposed by Battistini et al. (1975). The latter publication
contains an excellent schematic diagram (fig. 16) of coral reefs
of S.W. Madagascar. The following account lists the species of
ostracodes that were collected in the various parts of the reef
described by Thomassin. The stations in each subdivision have
been grouped according to locality or type of substrate, and the
particular station-group is shown as a superscript following the
name of each species collected there.

Among the outer reefs in the coral reef complex of Tulear are
the Grand Recif de Tulear (or Great reef), Nosy Tafara Reef (in
the middle of the Southern Passage), and Sarodrano Reef,
which now looks like fringing reef because a sand spit is built
upon its flat. The Ifaty Reef (northern) is in the "coral reef
complex of Ifaty-Ranobe," characterized by low terrigenous
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alluvial components in contrast to sediments off Tulear.
OUTER REEF SLOPE.—Generally, the outer reef slope is

characterized in its upper levels (0-25 m) by a spur-and-groove
zone, and below it (12-36 m) by a coral flagstone with
scattered coral growths and spreads of heterometric sediment.

Coral Flagstone: a, Sediment (sand) substrate: BT-172, 29
m; BT-211, 12 m; BT-230, 21 m; BT-240 and 240B, 36 m;
BT-261, 26 m. b. Bottom of melobesians or rhodoliths:
BT-184, 31 m; BT-186, 34 m; BT-222, 24 m). c, Gravel
substrate: BT-221, 21 m.

Amboleberis antyx*, Asteropterygion thomassini*, Codonocera
phoenix*bc, Cyclolebehs galatheae*b, Cylindroleberis vibeiP,
Dantya dux0, Eurypylus matrix*, Paradoloria vanhoeffeni*b,
Pterocypridina nex3, Rutiderma arx*b, Skogsbergia plaxb,
Synasterope calix*b, Vargula grexb.

Spur-and-Groove Zone (6-27 m): a, Sediment present
only in bottom grooves: Sta BT-135, 18 m; BT-191, 6 m;
BT-213, 12 m; BT-219, 10 m./), Sediment present as patches:
BT-161, 13 m; BT-197, 18 m; BT-198, 14 m; BT-223, 11 m;
BT-237, 17 m. c, Sand formed in large ripples: BT-164, 9 m. d,
Gravels and gravelly sand: BT-201 and BT-202,20 m; BT-218,
7 m; BT-224 and 224B, 17 m; BT-837, 7 m. e. Sand and coral
fragments: BT-225, 9 m . / Sedimentary pockets with nodules
of melobesians: BT-227, 27 m; BT-228, 17 m; BT-231, 24 m.
g. Layer of coarse sediment with ripple marks at base of coral
growths: BT-236, 15 m.

Alphaleberis alphathhx*b, Asteropterygion thomassinid-{'%,
Codonocera phoenix*-bde-f>g, Cyclolebehs galatheae*^'g,
Cylindroleberis vibex{, Eurypylus matrix^, Paradoloria van-
hoejfeni*f'g, Parasterope maddocksaeb'(, Junctichela lex0,
Rutiderma arx0-^, Rutiderma exrexf, Skogsbergia calyxf,
Skogsbergia plax?, Skogsbergia solox6, Synasterope calix*-bs,
Zeugophilomedes sphinx*^.

MICROATOL FLATS.—On the outer reef flats and boulder
tracts, sediment is absent except in small holes containing
gravel and where sand is trapped in coral pieces and slabs.
Stations in the rubble embankment of South Lovobe, Great
Reef, are BT-788, BT-790, BT-795, and BT-797, 10 m, which
contained Paradoloria vanhoeffeni and Rutiderma exrex.

In the inner moat of inner reef flats are holes, gullies, and
patches of sand between coral-built formations. Well-
developed microatoll flats, which generally occur in turbid
waters, have small amounts of coarse sediment (often com-
posed of fragments of Halimeda) among coral patches: a,
Beloza Reef: BT-255; BT-256; BT-257. b, Songoritelo Reef:
BT-262; BT-263; BT-264. c, Sarodrano Reef: BT-270;
BT-272; BT-274.

Asteropterygion thomassiniabc, Cyclolebehs galatheae*- Har-
bansusflax*, Paradoloria vanhoeffeniabc, Parasterope species
Aa- Rutiderma arxbc, Synasterope calix*-c.

MUDDY-SANDY REEF FLATS.—On the barrier reef flat and

Nosy Ve Cay flat are muddy-sandy accumulations: a, Seagrass
bed on reef flat: BT-676; BT-678, BT-683; BT-851, BT-876
(with marl); BT-880. b. Zone of sand mounds without seagrass:
BT-691. c, Same locale as "6" except with Halophila: BT-693.

Asteropterygion thomassin^b-c, Cypridinodesparallax11, Cylin-
droleberis vibex0, Cylindroleberis vix°, Paradoloria vanhoef-
feni3, Rutiderma arxb'c, Skogsbergia calyx*, Synasterope calix*.

No Myodocopina were collected in the coarser sands of
channels in sea-grass beds.

SANDY BANKS OF INNER EDGE OF REEF FLATS.—Hydraulic

sand-banks occur on the inner edge of reef flats and on lagoonal
slopes: a, Inner slope (Tulear Bay and Nosy Ve Lagoon):
BT-191, 6 m; BT-600, 5-6 m; BT-602, 6 m; BT-822, 7-8 m;
BT-841, 7 m; BT-848A; BT-883, 7 m. b. Inner Slope of
enclosed lagoon (Grand Vasque): BT-761,5 m; BT-777A, 7 m;
BT-778, 10 m; BT-779, 4 m; BT-811, 5 m; BT-814, 3-5 m.

Alphaleberis alphathrix*b, Asteropterygion thomassini*b,
Codonocera phoenix**, Cypridinodes parallax*-b, Cypridinodes
relaxb, Cypridinodes strophinx*b', Cylindroleberis vibex*,
Cylindroleberis vixb, Heptonema latex*, Paradoloria vanhoef-
feni, Skogsbergia plax*, Synasterope calix*b, Tetralebehs
tanzaniaa, Zeugophilomedes sphinx*.

RESIDUAL POOLS.—Such pools occur in the Great Reef: a,
Pool #1 (sand, 12 m): BT-706; BT-709. b, Pool #2 (sand, 6-12
m): BT-700 and BT-701, 10-12 m; BT-715, 6 m; BT-836,
(depth not given), c, Pool #3 (sand, 8 m): BT-712.

Alphaleberis alphathrixb, Asteropterygion thomassini0,
Codonocera phoenix*, Cylindroleberis vix*'bx, Cypridinodes
parallax*^, Cypridinodes strophinxb, Paradoloria vanhoeffeni',
Rutiderma feraxb', Synasterope calixb.

LAGOONAL BOTTOMS.—The lagoonal bottoms of the

"Grande Vasque" of the Great Reef, Tulear Bay, and the Foly
Reef pool have fairly similar environments: a, Tulear Bay:
BT-615, BT-616, BT-617, BT-620, BT-621, BT-622, all at
8-13 m in Southern Pass (coarse and medium sands); BT-623
(behind Southern Pass area); BT-726, BT-730, both at 12 m
(behind Southern Pass area); BT-734, BT-737, BT-738,
BT-741, all at 12 m (Southern Pass), b, Grand Vasque
(enclosed lagoon): BT-212, 12 m; BT-770, 18 m; BT-771, 17
m; BT-773, 7-8 m; BT-813, 18.5 m. c, Foly Reef pool:
BT-719, 7 m; BT-720 and BT-721, 4-5 m.

Alphaleberis alphathrixb, Asteropterygion thomassini*, Che-
licopia fax*, Codonocera phoenix*, Cylindroleberis vix*-b,
Cypridinodes parallax*, Cypridinodes relax*, Cypridinodes
strophinxb, Paradoloria vanhoeffeni*, Rutiderma arx*, Synas-
terope calix0, Tetralebehs maddocksae0, Tetralebehs tanzania.

Nosy Ve cay has sandy beaches: a, Eastern Beach,
infralittoral: BT-852 (coarse sand with crushed corals), b.
Western Beach: BT-870 (in mats of Phyllochaetopteridea).

Alphaleberis alphathhx*, Cypridinodes parallax*, Paradoloria
vanhoeffeni*, Rutiderma arx0, Rutiderma exrex0.
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DISCUSSION OF DISTRIBUTION

The distributions of species in various geomorphic areas are
listed in Table 1, and the faunal resemblances of species and
genera in the designated areas, as indicated by the Simpson
Index (Kornicker, 1975a:31; 1992:4) as calculated from species
and genera, are presented in Table 2. The Simpson Indices
(S.I.) suggest that the myodocopid population of the outer reef
(Coral Flagstone (1) and Spur-and-Groove Zone (2)) in
wave-beaten zone, differs considerably from that of the
Lagoonal Bottoms (7) in more sheltered conditions (S.I. = 38 to
46), and that the Muddy-Sandy Reef Flats (4), the Sandy-Banks
of the Inner Edge of the Reef Flats (5), the Residual Pools of the
Reef Flat (6), and the Lagoonal Bottoms (7) have more similar
myodocopid populations (S.I. = 62 to 89). Fairly similar
populations are also present on the Coral Flagstone (1),
Spur-and-Groove Zone (2), and Microatoll Flats (3) (S.I. = 69
to 71). Cohen (1989:316) also showed that myodocopid faunal
composition at the species and family levels differed between
a shallow (1.5 m) lagoon site and a deeper (18-30 m) forereef
site on a Belize barrier reef.

Species collected in 1969 (23 species) and 1972 (20 species)
are compared in Table 1. Only 12 species were collected in both
years (S.I. 60), but this is most likely the result of having
collected in different habitats of the reef each year rather than
a change in populations with time.

Biogeographic Comparisons

Thirty-one species (including one left in open nomenclature
and six described previously (Kornicker, 1981)) of myodoco-
pid ostracodes were collected in the Tulear Reef Complex,
which is fewer than the 51 species reported by Cohen
(1989:328) from the Caribbean Belize barrier reef area, but
more than the 21 species reported from the Great Bahama Bank
by Kornicker (1958). Kornicker (1992, table 1) recorded 23
species from shelf depths in the NE Mozambique Channel,

which lies off NW Madagascar. Only 10 of the species present
there were also collected in the Tulear Reef Complex (S.I. =
43). Of the 22 genera collected in the present study area, 14 are
also present at shelf depths in the NE Mozambique Channel
(total genera 17) (S.I. = 82). Three additional genera were
collected at shelf depths in the NE Mozambique channel:
Cypridina (two species), Metasarsiella (one species), and
Neomuelleriella (one species). The eight genera collected in the
Tulear Reef Complex but not recorded from shelf depths in the
NE Madagascar Channel are Cypridinodes (three species),
Pterocypridina (one species), Zeugophilomedes (one species),
Junctichela (one species), Parasterope (two species, including
one left in open nomenclature), Alphaleberis (one species),
Amboleberis (one species), and Tetraleberis (two species); of
these, only Alphaleberis is presently known only from
Madagascar.

Lateral Eyes

The relationship between development of lateral eyes and
water depth has been discussed by Kornicker (1975a:42;
1989:9; 1992:4; Kornicker and Poore, 1996). At shelf depths in
the NE Madagascar Channel all species possessed lateral eyes
(Kornicker, 1992:4). At the Tulear Reef Complex, in relatively
shallow water, the adult female Zeugophilomedes sphinx is
without lateral eyes, although the adult male has well-
developed lateral eyes. The unique specimen of Harbansus flax
in the collection, an A-l female, has small unpigmented
processes that may represent lateral eyes. The remaining
species have well-developed lateral eyes.

Superorder MYODOCOPA Sars, 1866

The Myodocopa include two orders: Myodocopida Sars,
1866, and Halocyprida Dana, 1853, of which only the former is
in the present collection.

TABLE 2.—Simpson Indices of faunal resemblances between localities based on species (top diagonal) and on
genera (bottom diagonal). (Numbers on 1st line correspond to localities in left column.)

Species

1. Coral Flagstone
2. Spur-and-Groove Zone
3. Microatoll Flats
4. Muddy-Sandy Reef Flats
5. Sand-Banks Inner Edge Reef Flat/Lagoonal

Slopes
6. Residual Pools Reef Flat
7. Lagoonal Bottoms
8. Nosy Ve Cay Beaches

1

_

69
71
71

55
50
50
50

2

69
-

71
86

73
63
70
75

Localities

3

71
71
-
57

43
43
57
50

4

63
75
57
-

71
71
67
75

5

46
57
43
63

-
88
80
75

6

44
56
43
63

89
_

86
75

7

38
46
57
75

62
89
-

100

8

40
80
40
60

60
60
80
-
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Order MYODOCOPIDA Sars, 1866

The Myodocopida include a single suborder Myodocopina
Sars, 1866.

Suborder MYODOCOPINA Sars, 1866

The Myodocopina includes five families, all represented in
the present collection: Cypridinidae Baird, 1850a, Philomedi-
dae Muller, 1906, Rutidermatidae Brady and Norman, 1896,
Sarsiellidae Brady and Norman, 1896, and Cylindroleberididae
Muller, 1906.

CYPRIDINIDAE Baird, 1850

The Cypridinidae include two subfamilies: Cypridininae
Baird, 1850a, and Azygocypridininae Kornicker, 1970. Only
the former is in the present collection.

FIGURE 2.—Codonocera phoenix Kornicker, 1992, adult male, USNM 194164,
complete specimen from left side, length 2.25 mm.

CYPRIDININAE Baird, 1850

The Cypridininae include two tribes: Cypridinini Baird,
1850a, and Gigantocypridinini Hartmann, 1974 (in Hartmann
and Puri, 1974). Only the former is in the present collection.

CYPRIDININI Baird, 1850

The Cypridinini include 22 genera of which six are in the
present collection.

Codonocera Brady, 1902

TYPE SPECIES.—Codonocera cruenta Brady, 1902.
COMPOSITION AND DISTRIBUTION.—Indo-Pacific and Aus-

tralasian waters. Only two species, C. pusilla Muller, 1906, and
C. phoenix Kornicker, 1992, have been reported from the
western Indian Ocean.

Codonocera phoenix Kornicker, 1992

FIGURES 2-4

Codonocera phoenix Komicker 1992:34, figs. 19-29.

HOLOTYPE.—MNHN Os 432, adult female in alcohol.
TYPE LOCALITY.—Mozambique Channel, Glorioso Islands,

depth 250 m (Kornicker, 1992:34).
MATERIAL.—BT-161: USNM 194177, 1 specimen. BT-172:

32 specimens. BT-191: 3 specimens. BT-201: 1 specimen.
BT-213: 1 specimen. BT-221: 2 specimens. BT-222: 1
specimen. BT-224: 7 specimens. BT-225: 5 specimens.
BT-227: 3 specimens. BT-230: 15 specimens. BT-231: 1
juvenile. BT-236: 4 specimens. BT-237: 4 specimens. BT-240:
1 juvenile. BT-261: USNM 194163, partly dissected ovigerous
female (left valve lost); USNM 194164, partly dissected adult

male (left valve lost); 8 specimens. BT-715: 1 juvenile.
BT-738: 1 specimen. BT-841: 1 specimen.

DISTRIBUTION.—Northern Mozambique Channel at depths
of 3-350 m (Kornicker, 1992:34). Madagascar: see "Material."

SUPPLEMENTARY DESCRIPTION OF ADULT M A L E . —

Carapace similar to that described by Kornicker (1992:34)
(Figure 2).

Carapace Size (length, height in mm): USNM 194164,
2.25, 1.53.

Seventh Limb: One limb of USNM 194164 with six
bristles in proximal group, 3 on each side (other limb with
distal part missing). (Male described by Komicker (1992:38)
has 4 or 5 bristles in proximal group.)

FIGURE 3.—Codonocera phoenix Kornicker, 1992, ovigerous female, USNM
194163, complete specimen from left side showing distribution of purple
chromatophores, length 2.71 mm.
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FIGURE 4.—Codonocera phoenix Komicker, 1992, ovigerous female, USNM
194163, complete specimen from left side showing location of left lateral eye
and 15 eggs in marsupium, length 2.71 mm.

SUPPLEMENTARY DESCRIPTION OF ADULT FEMALE.—

Similar to that described by Komicker (1992:40) (Figures 3,4).
Carapace Size (length, height in mm): USNM 194163,

2.71,2.06.
Seventh Limb: Both limbs of USNM 194163 with 7

bristles in proximal group, 3 or 4 on each side. (Female
described by Komicker (1992:43) has 4 or 5 bristles in
proximal group.)

Eggs: USNM 194163 with 21 well-developed eggs (with
lateral eyes and some appendages) in marsupium (location of
15 eggs shown in Figure 4); length of typical egg 0.33 mm.

Remarks: The male and female from BT-261 has 6 or 7
bristles in the proximal group of the 7th limb, slightly more
than the 4 or 5 bristles on the specimens described by Komicker
(1992:38,43). This is interpreted to be the result of intraspecific
variability. In the original description of C. phoenix, Komicker
(1992:55) reported no ovigerous females, but 1 female had 40
unextruded eggs (20 on each side of the body) (the number was
rechecked in the present study). The 21 eggs in the marsupium
of USNM 194163 in present collection appear crowded, and it
seems unlikely that the marsupium could hold 40 eggs of that
size; this may reflect a specific difference. Poulsen (1962:319)
reported 15 newly laid eggs in the marsupium of C. suensoni.
According to A.C. Cohen (pers. comm., 1995) the number of
eggs brooded is often fewer than those unextruded.

Paradoloria Hanai, 1974

TYPE SPECIES.—Cypridina dorsoserrata Muller, 1908.
COMPOSITION AND DISTRIBUTION.—Circumglobal; the

southernmost record is in the vicinity of Australia and the
northernmost record is in the Bay of Biscay. Known depth
range is intertidal to 2210 m (Komicker, 1992:55). One species

in the present collection, Paradoloria vanhoeffeni, was
previously reported from Madagascar (Monod, 1932:3).

The genera Paradoloria and Doloria differ mainly in a male
character so that several species referred to either genera, but
known only from the female, eventually may be transferred
when the male becomes known (Komicker, 1992:13; Kor-
nicker and Poore, 1996:38), and that could alter the presently
conceived distribution of Paradoloria. The male is known for
P. vanhoeffeni. Determining the distribution of Paradoloria
and Doloria based only on males would be warranted.

Paradoloria vanhoeffeni (Muller, 1908)

FIGURE 5

Paradoloria vanhoeffeni.—Komicker, 1992:55, figs. 30, 31 [see for additional
synonymies].

HOLOTYPE.—None selected.
SYNTYPE LOCALITY.—Benthic, off Simonstown, South

Africa.
MATERIAL.—BT-172: 4 specimens. BT-186: 1 specimen.

BT-216: 1 specimen. BT-219: 1 specimen and 1 partly
dissected specimen. BT-222: 7 specimens. BT-227: 4 speci-
mens. BT-230: 1 specimen and 1 partly dissected specimen.
BT-236: 1 specimen. BT-240: 5 specimens and 1 partly
dissected adult female (USNM 194176). BT-240B: 1 juvenile.
BT-256: 1 empty carapace. BT-257: 1 partly dissected
specimen. BT-259: 4 specimens. BT-261: 1 specimen. BT-263:
1 specimen. BT-272: 1 specimen. BT-274: 2 specimens.
BT-616: 1 specimen. BT-621: 8 specimens. BT-622: 1 partly
dissected adult male. BT-737: 1 juvenile. BT-761: 1 juvenile.
BT-779: 1 specimen. BT-790: 2 specimens (1 with shell
removed). BT-795: 1 specimen. BT-797: 1 specimen. BT-836:
1 juvenile. BT-851: 1 specimen.

DISTRIBUTION.—Off Simonstown, South Africa; east coast
of Africa from Cape of Good Hope to Mombassa (35°S-4°S);
Mozambique Channel (Komicker, 1992:55). Madagascar
(Monod, 1932:3); herein, see "Material." Known depth range
20-150m.

FIGURE 5.—Paradoloria vanhoeffeni (Muller, 1908), adult female, USNM
194176, length 3.5 mm, right furcal lamella.
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FIGURE 6.—Cypridinodes strophinx Kornicker, new species, adult male, holotype, left valve, ov, length 2.52 mm.

Cypridinodes Brady, 1902

TYPE SPECIES.—Cypridinodes favus Brady, 1902.
COMPOSITION AND DISTRIBUTION.—Indo-Pacific and Aus-

tralasian waters. Including a new species described herein, 13
species are referred to this genus, of which one (C. minuta
Poulsen, 1962) has been reported from the western Indian
Ocean, and two have been reported from the Red Sea (C.
asymmetrica (Miiller, 1906) and C. dorsocurvata (Graf, 1931))
(Kornicker, 1991:17). Three new species from Madagascar are
described herein.

Cypridinodes strophinx, new species

FIGURES 6-10

ETYMOLOGY.—From the Greek strophinx (axle, pivot).
HOLOTYPE.—Adult male on slide and in alcohol.
TYPE LOCALITY.—BT-721.

PARATYPES.—BT-191: USNM 194211, 1 partly dissected
juvenile; USNM 194243, 1 dissected juvenile. BT-719: USNM
194166, 1 partly dissected ovigerous female on slide and in
alcohol; USNM 194211, 2 juveniles. BT-720: USNM 194211,
1 juvenile. BT-721: USNM 194211,1 adult male, 10 additional
specimens, and 4 valves. BT-773: USNM 194211, 3 juveniles.
BT-779: USNM 194211, 2 ovigerous females plus 1 juvenile.
BT-814: USNM 194211, 2 juveniles, 1 ovigerous female, 1
adult female. BT-822: USNM 194178, 1 ovigerous female;

USNM 194211, 2 juveniles. BT-836: USNM 194211, 3
juveniles. BT-841: USNM 194211, 1 juvenile.

DISTRIBUTION.—See type specimens, above.
REMARKS.—Although a few bristles of the 1st antenna of the

male holotype were broken and, therefore, could not be
completely described, the second adult male in the collection
was left undissected for possible future reference.

DESCRIPTION OF ADULT MALE (Figures 6-10a-e).—
Carapace with convex ventral and dorsal margins (Figure 6);
anterior margin of rostrum straight or slightly convex (Figures
6, la, 8k); caudal process projecting posteriorly only slightly,
and with straight posterior edge. Right valve only with lunate
process ventral to incisur, with row of 21 bristles on inner
surface just within outer edge of process (Figure 7 b); left valve
with row of 14 similar bristles on anteroventral corner (Figure
le). Each valve with low ridge just within valve edge, and low
process on rostrum not extending past anterior edge of rostrum
(Figure 6).

Ornamentation: Surface with numerous closely spaced
deep fossae (Figures 6, Sk); broad walls between fossae appear
as reticulations (not shown) and have small platelets on surface
(edges of platelets shown as slightly curved lines along folded
edges in Figure 7c,/). Small round pores, some with minute
bristle, others with minute processes (some bilobed) scattered
over valve surface (some processes shown Figure Sk).

Infold: Rostral infold with 18-25 bristles (mostly bifur-
cate) paralleling valve edge, 1 bristle proximal to inner end of
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FIGURE 7.—Cypridinodes strophinx Kornicker, new species, adult male, holotype: a,b, anterior right valve, iv; c,
caudal process right valve, iv; d, detail of spine on list in c; e,f, anterior and posterior, respectively, of left valve,
iv; g, left 1st antenna (nabs), Iv; h. tip right 1st antenna (nabs), mv; i. medial eye and Bellonci organ.
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incisur, and pair of additional bristles near inner end of incisur
(Figure la, e); 2 small bristles just ventral to incisur, and 1 small
bristle posterior to them at inner margin of infold (shown only
in Figure la); anteroventral and ventral infold with narrow list
with posterior end at ventral end of caudal processes; ventral
list from anterior '/3 of valve length to caudal process of right
valve stouter than list of left valve and appearing more strongly
sclerotized; anteroventral and anterior part of ventral infold of
right valve with single row of 30 bifurcate bristles along (or just
distal to) narrow list (row terminates at anterior end of stout
ventral list); left valve with 43 bristles along narrow anteroven-
tral list and anterior end of slightly broader ventral list
(posterior 9 bristles form 2 rows); posterior half of ventral
infold of left valve with 3 or 4 short stout undivided bristles
close to outer edge of infold. Infold of caudal process with
anterior ridge bearing 29-36 digitate striated processes (Figure
lc,d,f), and several slender bristles (not all shown); on both
valves or right valve only small bristle at inner edge of infold
near ventral end of caudal process (Figure 7c,/); on left valve
only ventral end of ridge forms low knob and infold near outer
edge with 3 small bristles (2 posterior bristles shown in Figure
If). Posterior edge of caudal process with 3-6 small bristles
and many short straight pore canals (Figure 7c,/).

Selvage: Lamellar prolongation (with smooth outer edge
and minute surface pustules) present along dorsal edge of
rostrum anterior to hinge and along anterior margin of rostrum.
Prolongation along ventral edge of incisur broad, narrowly
striated, and with surface pustules (Figure le (striations and
pustules not shown)); prolongation absent along dorsal edge of
incisur. Outer edge of prolongation along anteroventral and
ventral margins smooth or minutely serrate, and broadly
scalloped just posterior to anteroventral corner (Figure le);
ventral prolongation slightly broader on right valve. Prolonga-
tion medial to lunate process of right valve (and also in similar
location on left valve where lunate process absent) narrower
than prolongation at either end of process (Figure lb,e), but
minute serrations along edge similar (serrations not shown in
Figure Ib.e). Prolongation absent along posterior edge of
caudal process.

Vestment: 3 or 4 small bristles present on vestment of
posteroventral part of valves proximal to inner margin of infold
(not shown; bristles not reported previously on vestment of
Myodocopina).

Carapace Size (length, height in mm): BT-721: holotype,
2.52, 1.86; USNM 194211, 2.59, 1.70.

First Antenna (Figure lg,h): 1st joint bare. 2nd joint with
ventral, medial, and lateral spines. 3rd joint with oblique distal
margin, ventral and medial spines, 1 spinous proximal dorsal
bristle, and 1 spinous ventral bristle at midlength. 4th joint with
ventral spines, 1 subterminal spinous ventral bristle, and 1
terminal dorsal bristle. 5th joint without spines; sensory bristle
broken on both limbs of holotype (probably same as that of
adult female described herein); stump of bristle of left limb
with 10 long slender filaments followed by 1 short slenderer

filament. 6th joint with short bare tubular medial bristle near
dorsal margin. 7th joint: a-bristle about twice length of bristle
of 6th joint, with few indistinct spines; b-bristle broken on both
limbs of holotype; stump of b-bristle of right limb with short
proximal filament with large sucker (with marginal fringe)
followed by slender filament with 5 minute suckers (Figure
1b); c-bristle with short proximal filament with large sucker
(with marginal fringe) followed by 1 filament with 5 small
suckers, then 1 pair of filaments (1 with 4 or 5 small suckers,
other shorter with 2 proximal spines), and 6 single filaments
(proximal with 2 spines). 8th joint: d- and e-bristles long, bare;
f- and g-bristles long with tips missing, remaining parts with
about 10 filaments, most with spines.

Second Antenna: Protopodite with small medial bristle
with indistinct spines (Figure 86); fulcrum sclerite (stippled)
broad near midlength (Figure $a) (sclerite not part of
protopodite). Endopodite 3-jointed (Figure Sb): 1st joint with 4
proximal bristles (1 long with indistinct spines and 3 short bare)
and 1 long spinous bristle near midlength; 2nd joint long bare;
3rd joint short with long terminal filament. Exopodite: 1st joint
with hairs along concave margin; bristle of 2nd joint reaching
just past 9th joint, with 1 slender ventral spine followed by 11
stout ventral spines, and 4 scattered hair-like dorsal spines;
bristles of joints 3-8 with natatory hairs, no spines; 9th joint
with 4 bristles (1 short, 1 medium, 2 long), all with natatory
hairs; joints 2-8 with stout basal spines increasing in length on
distal joints (spine of 8th joint about twice length of 9th joint);
9th joint with lateral spine about length of joint; joints 2-8 with
minute spines along distal edges.

Mandible (Figure 8c -e (rings not shown on bristles of
Figure 8c)): Coxale endite spinous with 2 stouter spines (with
few marginal spines) at tip having small triangular peg between
them (detail in Figure 8c); coxale with small bristle near base of
endite (dashed in Figure 8c). Basale: ventral margin with 2
small spinous a-bristles, 1 small b-bristle with lateral base
almost on margin, 2 c-bristles (longer with short marginal
spines), and 2 d-bristles (longer with wreaths of long spines and
short spines distal to last wreath; shorter with few indistinct
short spines); dorsal margin with 1 distal and 2 terminal
bristles, all with short spines; medial surface with few distal
rows of indistinct spines near dorsal margin. Exopodite slightly
longer than dorsal margin of 1st endopodial joint, hirsute, with
diaphanous hirsute flair, and 2 bristles (proximal longer and
with short spines, distal with few indistinct short spines)
(Figure Sc.d). 1st endopodial joint with 4 ventral bristles (1
short bare medial, 1 medium slender with short spines, 2 long
stout with wreaths of long spines and small spines distal to
wreaths). 2nd endopodial joint narrows at about 2li length (in
vicinity of proximal ventral bristle); ventral margin spinous,
with 2 single ringed bristles with slender tubular tips and
ventral spines (distal bristle with very few indistinct spines) and
paired terminal bristles (medial sclerotized, broader, longer,
slightly sinuate; lateral ringed and with slender tubular tip);
dorsal margin with 7 long spinous ringed bristles, 2 short
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FIGURE 8 (left).—Cypridinodes strophinx Kornicker, new species, adult male,
holotype: a, fulcrum sclerite (stippled) connected to protopodite of right 2nd
antenna, lv; b, distal protopodite and endopodite left 2nd antenna, mv; c, right
mandible (nabs), mv; d, exopodite right mandible, mv; e, tip right mandible,
m v ; / left maxilla (nabs), lv; g, tip stout alpha-bristle 1st endopodial joint right
maxilla, mv; h, tip left maxilla (nabs), lv; i. tip right maxilla (nabs), m v ; / left
6th limb, mv; k, complete specimen from left side; /, posterior of body from
right side.

ringed bristles with short slender spines, 5 short bristles with
stout spines and proximal rings, and 7-9 short unringed bristles
(with indistinct slender anterior spines) with bases medial to
bases of the short bristles with stout spines (unringed bristles
not shown in Figure 8c) (both short unringed bristles and short
bristles with proximal rings located proximal to 4th long
bristle); medial surface with rows of spines. 3rd endopodial
joint (Figure Se) with short dorsal part bearing short bristle
medial to long partly ringed claw, both bare; longer ventral part
bearing 2 unringed claws (both with proximal ventral teeth;
medial claw about '/3 longer than lateral claw), 2 long ringed
ventral bristles (longer with proximal ventral spines, other
bare), and 1 minute ringed bare ventral bristle (all 4 slender
ringed bristles of 3rd joint with slender tubular tips).

Maxilla: Endite I with 9 spinous and pectinate bristles
(Figure 8/); endite II with 6 spinous and pectinate bristles;
endite III with 6 bristles (1 plumose proximal, 5 spinous and
pectinate terminal); all endites with long surface hairs.
Precoxale with diaphanous flair with marginal fringe. Coxale
with short ringed bare dorsal bristle. Basale with short ringed
ventral bristle with indistinct spines. Exopodite elongate with 3
bristles (1 short bare subterminal; 2 long terminal (1 bare, other
with few long spines)) (Figure 8/). 1st endopodial joint with 2
ringed alpha-bristles (1 long bare except for long hairs near
hooked tip and with small tooth proximal to hooked tip (Figure
$g), 1 shorter with long proximal spines), and 3 ringed
beta-bristles (inner bristle short bare, 2 outer bristles with
recurved marginal teeth). 2nd endopodial joint with 4 a-bristles
(3rd pectinate and longest, 4th with indistinct hairs, others bare)
(Figure 8/i), 3 pectinate ringed b-bristles (Figure 8/), 3 ringed
c-bristles (inner short bare, others longer pectinate; middle
bristle with proximal end slightly bulbous) (Figure 8/), and 3
stout pectinate d-bristles (posterior ringed, others unringed)
(Figure Sh).

Fifth Limb: Epipodite with 55 bristles. Endite I with 7
bristles, all with long spines; only 1 shown in Figure 9a); endite
II with 6 bristles (1 minute bare spine-like posterior, 2 pectinate
and with long proximal spines, others more slender spinous)
(only 1 shown in Figure 9a); endite III with 7 bristles (1 minute
bare spine-like posterior, 1 posterior proximal bristle stout
pectinate with long proximal spines, 4 more slender pectinate,
1 anterior with long proximal and short distal spines) (Figure
9b). Anterior tooth of protopodite short with rounded tip
(stippled in Figure 9a). Exopodite: anterior side of 1st joint
with row of 3 closely spaced bristles (with long proximal and
short distal spines), and 1 bristle (with long proximal and short

distal hairs) closer to protopodial tooth (Figure 9a); main tooth
comprising proximal smooth peg and 6 cuspate teeth (Figure
9b); bristle with long proximal hairs present proximal to
smooth peg. 2nd joint with posterior c-bristle with short
marginal spines (Figure 9b), anterior d-bristle with long
proximal and short distal hairs (Figure 9a), 4 pectinate ringed
a-bristles (Figure 9c), 5 pectinate ringed b'-bristles (Figure 9d),
and 4 pectinate b"-bristles (2 posterior (proximal) bristles
ringed and with larger teeth along middle part, next bristle
ringed distally and with 2 very large teeth proximal to narrow
ringed part, last bristle with 1 very large tooth proximal to
narrow ringed part) (Figure 9e). 3rd joint (Figure 9a,b): inner
lobe with few short spines and hairs, 1 proximal short ringed
bare bristle, and 2 longer bare terminal bristles (outer ringed
only in proximal '/3, inner completely ringed); outer lobe
hirsute, with 2 ringed bristles (shorter bare, longer with short
spines). 4th and 5th joints fused, hirsute, with total of 4 or 5
spinous ringed bristles (Figure 9a, b).

Sixth Limb (Figure 8/): Hirsute, with 4 epipodial bristles.
Endite I with 3 bristles (2 short hirsute medial, 1 longer
terminal); endite II with 1 stout hirsute medial bristle, 2 long
terminal bristles and 1 small medial bristle between them;
endites III and IV each with 1 short hirsute medial bristle, and
2 long terminal bristles with minute bristle between them. End
joint posteriorly extended, with 19 anteroventral bristles (most
with bases on medial side near margin), 4 posteroventral
bristles with bases on medial side some distance from ventral
margin, and 2 broad plumose posterior bristles. (All bristles
ringed; rings not shown in Figure 8/.)

Seventh Limb (Figure 9g,h): Terminal segment with 4
bristles on ventral margin (with 3-5 bells) and 3 proximal to
teeth and distal to jaw (1 on one side, 2 on other, each with 3-5
bells). Proximal bristles comprise 7 on ventral side and 8 or 9
on dorsal jaw side; all bristles with 3 bells. Total number of
bristles 22 or 23. Stout dorsal jaw with diaphanous flange with
serrate margin and lineations perpendicular to margin (edges of
few serrations appear to continue to edge of jaw forming
narrow spines, but could not resolve with certainty) (Figure
9h). Comb with 6 long teeth (terminal tooth longest) and 9
shorter square-tipped teeth (4 or 5 on each side); small
spine-like process projecting inward just proximal to arc
formed by teeth (Figure 9h).

Furca (Figures 8/, 9/): Each lamella with 6 articulated
claws; all claws with row of teeth along posterior edge (not
shown); some teeth slightly larger than others on claws 1-5;
claws 1-3 and probably others with medial row of teeth (not
shown); medial row of claw 1 with about 32 teeth of which
distal 10 teeth larger; anterior edge of claws bare; right lamella
anterior to left by about width of base of claw 1.

Bellonci Organ (Figure li): Lemon-shaped with small
process at tip.

Eyes: Medial eye unpigmented, bare (Figure li). Lateral
eye unpigmented, with 17 amber-colored ommatidia (Figure
10a).
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FIGURE 9.—Cypridinodes strophinx Kornicker, new species, adult male, holotype: a, part of left 5th limb (nabs),
av; b, part of right 5th limb (nabs), pv; c, a-bristles right 5th limb, pv; d, b'-bristles right 5th limb, pv; e. b"-bristles
left 5th limb, av ; / endites I and II right 5th limb, pv; g, 7th limb; h, detail of tip of limb in g, i, left furcal lamella;

j , upper lip from left side; k. anterior of body from left side; /, posterior of body from right side; m. left Y-sclerite.
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Upper Lip (Figure 9j,k): Anterior unpaired part with 4 short
pairs of processes followed by 1 longer pair (in lateral view
each pair appears as single process). Posterior paired part with
elongate pointed tusks without glandular processes (each tusk
with few long anterior hairs and more abundant hairs forming
row along medial and lateral posterior edges (proximal lateral
hairs stouter)), and a posterior serrate process with 4 teeth;
hirsute rounded process present between serrate process and
mouth.

Genitalia (Figures 8/, \0b-e): Complex lobes on each side
of body anterior to furca (sclerotized parts stippled).

Posterior of Body (Figure 9/): Slightly undulate dorsal to
dorsal end of girdle, and evenly rounded ventral to dorsal end
of girdle.

Y-Sclerite (Figures 8/, 9m): Typical for subfamily.
Pigmentation: Absent.
DESCRIPTION OF ADULT FEMALE (Figure 10/-*).—Carapace

similar in shape and ornamentation to that of adult male, but
larger (Figure lOf.g). Right valve only with lunate process
ventral to incisur, with row of 26 bristles on inner surface just
within outer edge of process (not shown); left valve with row of
18 similar bristles on anteroventral corner (not shown).

Infold: Ventral list of right valve stouter and appearing
more strongly sclerotized than that of left valve. Infold of
caudal process with anterior ridge bearing 32 or 33 digitate
striated processes and several slender bristles. Bristles not
counted on other parts of infold but appearing similar to those
of adult male.

Selvage: Similar to that of adult male.
Carapace Size (length, height in mm): BT-719: USNM

194166, 3.03, 2.25. BT-779: USNM 194211, 2 specimens,
2.81, 2.08; 2.87, 2.04. BT-814: USNM 194211, 2 specimens,
2.89, 2.14; 2.89, 2.20. BT-822: USNM 194178, 2.89, 2.00.

First Antenna: Joints 1 -4 and 6 similar to those of adult
male. Sensory bristle of 5th joint with 10 long slender filaments
followed by 2 shorter and slenderer filaments and bifurcate tip
(Figure lOh). 7th joint: a-bristle about twice length of bristle of
6th joint, with few small spines; b-bristle about 3 times length
of a-bristle and 2/3 length of bristle of 5th joint, with 5 short
filaments (some with spines); c-bristle almost twice length of
bristle of 5th joint, with about 9 filaments (some with spines)
and bifurcate tip. 8th joint: d- and e-bristles about same length
as bristle of 5th joint, bare with blunt tips; f- and g-bristles
similar to c-bristle.

Second Antenna, Mandible, Maxilla, Fifth Limb (Figure 10/),
Sixth Limb, Upper Lip, and Y-Sclerite: Similar to those of
adult male.

Seventh Limb: Terminal segment with 4 bristles on ventral
margin (with 2-5 bells) and 3 proximal to teeth (1 on one side,
2 on other, each with 3-5 bells). Proximal bristles comprise 8
or 9 on ventral side and 10 or 11 on dorsal jaw side; all bristles
with 3 bells. Total number of bristles 26. Stout dorsal jaw with
diaphanous flange with serrate margin and lineations perpen-

dicular to margin (Figure 10/). Comb with 6 long teeth
(terminal tooth longest) and 9 or 10 shorter square-tipped teeth
(4 or 5 on each side); short stout tooth projecting inward just
proximal to arc formed by teeth (Figure 10/).

Furca: Similar to that of adult male except with 6 or 7
claws.

Bellonci Organ (Figure 10*): Oval with process at tip
larger than that of adult male.

Eyes: Medial eye unpigmented bare (Figure 10*). Lateral
eye with 17 ommatidia with black pigment between ommatidia.

Genitalia: None observed.
Posterior of Body: Evenly rounded.
Pigmentation: Differs from adult male in lateral eye

having black pigmentation between ommatidia (may be
preservation difference).

Eggs: USNM 194166 with 11 eggs in marsupium; length
of typical egg 0.58 mm.

Remarks: The female carapace is considerably larger than
that of the male (length 2.81-3.03 mm compared to 2.52-2.59
mm), which is unusual for most previously described species
for which both sexes are known, but not for specimens referred
to C. favus by Poulsen (1962:285) (female length 5.1-5.3 mm,
male length 4.2 mm).

COMPARISONS.—Only three species have been described
previously having both a lunate process on the anteroventral
corner of the right valve and all furcal claws articulated: C.
favus (Brady, 1902), C. bairdii (Brady, 1866), and C.
asymmetrica (Miiller, 1906). The carapace of C. favus differs
from that of C. strophinx in having two large protuberances at
midlength and midheight. C. bairdii is not sufficiently known
to judge whether it is conspecific with C. strophinx, but it has
been collected only in the vicinity of China, so this seems
unlikely. The 5th limb of C. strophinx differs from that of C.
asymmetrica described by Poulsen (1962:300) in having two of
the four b"-bristles with one or two very large teeth (Figures 9b,
10/). The b"-bristles resemble those of C. minuta described by
Poulsen (1962:305). C. minuta differs from C. strophinx in
lacking a lunate process on the right valve as well as in having
furcal claw 2 nonarticulated. The 1st antenna of the adult male
C. strophinx differs from that of C. asymmetrica described by
Poulsen (1962:297), but not that illustrated by Muller (1906, pi.
VI:9), in having filaments with small suckers on the b- and
c-bristles of the 7th joint. The tip of the 7th limb of C.
strophynx bears a tooth-like process within the arc of the
terminal comb not previously described or illustrated on other
species of the genus (possibly the tooth is present in other
species but difficult to see). The serrate flange on the dorsal jaw
of the 7th limb of C. strophinx resembles that of a specimen of
C. asymmetrica from the Java Sea, which Poulsen (1962:300)
interpreted to be a variant of the usual toothed jaw. The furca of
C. strophinx differs from that of C. dorsocurvata (Graf, 1931)
in having claw 2 articulated.
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FIGURE 10.—Cypridinodes strophinx Kornicker, new species, adult male, holotype: a, left lateral eye and
posterior edge of protopodite of 2nd antenna, Iv; b,c, posterior and anterior views, respectively, of copulatory
organs; d.e, left and right copulatory limbs, respectively, lv. Ovigerous female, paratype, USNM 194166:/
outline of complete specimen from right side, length 3.03 mm; g, detail of anterior from/; h, sensory bristle of 5th
joint of left 1st antenna, mv;;', two b'-bristles of 2nd exopodial joint of left 5th limb, pv ; / tip 7th limb; k, medial
eye and Bellonci organ.
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Cypridinodes relax, new species

FIGURES 11-15

ETYMOLOGY.—From the Latin relax (loosen, slacken,
unbend).

HOLOTYPE.—Ovigerous female on slide and in alcohol.
TYPE LOCALITY.—BT-620.

PARATYPES.—BT-620: USNM 194216, ovigerous female on
slide and in alcohol; USNM 194225, partly dissected ovigerous
female; USNM 194226, partly dissected adult male. BT-779:
USNM 194218, adult male on slide and in alcohol.

DISTRIBUTION.—See type specimens, above.
DESCRIPTION OF ADULT FEMALE (Figures l l -14a-/ ) .—

Carapace with convex ventral and dorsal margins (Figure 1 la);
anterior margin of rostrum convex (Figure lla.d): caudal
process small, triangular, with straight or convex posterior edge
(Figure 11/g); neither valve with lunate process ventral to
incisur (Figure 1 \a-c,e); edge of anteroventral corner of valve
with 0-7 short bristles (bristles shown on Figures 1 \e, \4d).

Ornamentation: Surface appearing smooth without fossae
or reticulations.

Infold: Rostral infold with about 27 bristles, some bifur-
cate, and pair of additional bristles near inner end of incisur
(Figure 1 Id); anteroventral and ventral infold with narrow list
with posterior end at ventral end of caudal process (Figure
11/); ventral list from point at anterior '/3 of valve to
caudal process stout on both valves, but stouter and closer to
valve edge on right valve than on left; anteroventral infold of
right valve (from incisur to anterior end of stout part of list)
with single row of about 65 bristles; left valve with about same
number of anteroventral bristles, but some distal to list, and
with about 10 additional bristles along anterior end of stouter
part of list (Figure 1 le; not all bristles shown). Infold of caudal
process with 25-29 digitate striated processes and several
slender bristles (Figure 1 \f,g; not all shown); on right valve
only, small bristle present at inner edge of infold near ventral
end of caudal process (Figure 1 Ig). Posterior and dorsal edges
of caudal process with 8-14 minute bristles and many short
straight pore canals (Figure 11/g).

Selvage: Lamellar prolongation with narrow striations and
smooth outer edge present along dorsal edge of rostrum
anterior to hinge and along anterior margin of rostrum (not
shown). Prolongation absent along dorsal edge of incisur;
prolongation along ventral edge of incisur broad, narrowly
striated, and with indistinct pustules (striations and pustules not
shown in Figure 1 \c,e); incisur narrow for short distance just
anterior to anteroventral corner of valve, then broadens along
ventral margin (Figure 1 lc); outer edge of prolongation along
anteroventral and ventral margins minutely serrate; prolonga-
tion absent along posterior and dorsal edges of caudal process
in vicinity of short straight pore canals.

Hingement: Same as male.
Carapace Size (length, height in mm): BT-620: holotype,

2.75, 1.92; USNM 194216, 2.76, 1.95; USNM 194225, 2.79,
2.02.

First Antenna (Figure \\h,i): 1 st joint bare. 2nd joint with
spines. 3rd joint with oblique distal margin, few rows of lateral
spines, spinous proximal dorsal bristle, and terminal ventral
bristle. 4th joint with medial spines near ventral margin (not
shown), 2 distal bristles (1 ventral, 1 dorsal). Sensory bristle of
5th joint with 9 long slender filaments followed by 3 shorter
and slenderer filaments and bifurcate tip. 6th joint with short
medial bristle. 7th joint: a-bristle longer than bristle of 6th joint,
with few short spines; b-bristle about 4 times length of a-bristle,
with 5 short filaments; c-bristle about V3 longer than bristle of
5th joint, with 9 filaments and bifurcate tip. 8th joint: d- and
e-bristles about same length as sensory bristle of 5th joint, bare
with blunt tips; f-bristle shorter than c-bristle, with 9 filaments
and bifurcate tip; g-bristle similar to c-bristle.

Second Antenna: Protopodite with small medial bristle
(Figure 12a). Endopodite 3-jointed (Figure 12a): 1st joint with
4 proximal bristles (1 long, 3 short) and 1 long spinous bristle
near midlength; 2nd joint long bare; 3rd joint short with long
terminal filament. Exopodite: bristle of 2nd joint reaching well
past 9th joint, with 1 slender ventral spine followed by 8 stouter
spines, and 3 hair-like dorsal spines (Figure \2b); bristles of
joints 3-8 with natatory hairs, no spines; 9th joint with 4
bristles (1 short dorsal, 1 medium, 2 long), all with natatory
hairs; joints 2-8 with stout basal spines increasing in length on
distal joints (spine of 8th joint about twice length of 9th joint);
9th joint with lateral spine about length of joint; joints 3-8 with
minute spines along distal edges.

Mandible (Figure \2c-e): Coxale endite spinous with 2
stout terminal spines with minute peg between them; coxale
with small bristle near base of endite. Basale: ventral margin
with 2 small a-bristles, 1 small b-bristle with base lateral, 2
c-bristles (longer with few indistinct short spines), and 2
d-bristles (longer with wreaths of long spines and short spines
distal to last wreath); dorsal margin with 1 distal and 2 terminal
bristles, all with short spines; medial surface with few rows of
distal indistinct spines near dorsal margin. Exopodite about
same length as dorsal margin of 1 st endopodial joint, hirsute,
with 2 bristles (proximal slightly longer and with indistinct
short spines). 1st endopodial joint with 4 ventral bristles (1
minute bare medial, 1 short medial with short spines, 2 long
stout with short and long spines). 2nd endopodial joint narrows
at about 2/3 length (in vicinity of proximal ventral bristle);
ventral margin spinous, with 2 single ringed bare bristles with
slender tubular tips and paired terminal bristles (medial
unringed sclerotized, broader, longer; lateral ringed and with
slender tubular tip); dorsal margin with 7 long spinous ringed
bristles (Figure 12c), 2 short ringed distal bristles with short
marginal spines, 6 short proximal bristles with stout spines and
proximal rings (Figure \2d), 10 or 11 short proximal unringed
bristles (with indistinct slender anterior spines) with bases
slightly medial to bases of the short bristles with stout spines,
and 2 short bristles (with indistinct slender anterior spines and
proximal rings) proximal to most bristles; medial surface with
rows of spines. 3rd endopodial joint (Figure 12e) with short
dorsal part bearing 2 ringed bare bristles (lateral bristle longer,
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FIGURE (left) 11.—Cypridinodes relax Kornickcr, new species, ovigerous
female, holotype: a, complete specimen from right side, length 2.75 mm; b,
anterior right valve (nabs), iv; c. anterior right valve, ov; d.e. anterior right and
left valves, respectively, iv; f.g, caudal process left and right valves,
respectively, iv; h.i, left (Iv) and right (mv) 1st antennae (nabs), respectively.

claw-like with pointed sclerotized tip; shorter bristle medial
and with tubular tip), and longer ventral part bearing 2 unringed
claws (medial about '/4 longer, both with proximal ventral
teeth), 2 long ringed ventral bristles (with few proximal ventral
spines) with tubular tips, and 1 minute ringed bare ventral
bristle with tubular tip. (Rings and spines of many bristles not
shown.)

Maxilla (Figure \2f-k): Endite 1 with about 8 bristles
(Figure 12/); endite II with 5 bristles (Figure 12g), endite III
with 1 proximal and 6 terminal bristles (Figure 12g (proximal
bristle not shown)). Precoxale with dorsal fringe of hairs (not
shown). Coxale with ringed bare dorsal bristle (Figure 12/J).
Basale with ringed ventral bristle with few indistinct spines
(Figure 12/J). Exopodite elongate with 3 ringed bristles (1 short
bare subterminal; 2 long terminal (1 bare, other with few long
spines)) (Figure 12/J). 1st endopodial joint with 2 ringed
alpha-bristles (1 long bare except for long hairs near hooked tip
(with or without minute tooth proximal to hooked tip), 1 shorter
with long proximal spines), and 3 ringed beta-bristles (inner
bristle short slender bare, 2 outer bristles stouter and longer and
with recurved marginal teeth) (Figure 12/). 2nd endopodial
joint with 4 a-bristles (3rd from anterior pectinate, others bare)
(Figure 12/), 3 pectinate ringed b-bristles, 3 ringed c-bristles
(inner short bare, others with long curved teeth), and 3 stout
pectinate d-bristles (posterior ringed, others unringed) (Figure
\2k). (Rings not shown on all bristles.)

Fifth Limb: With 3 endites (not all bristles shown on
endites II and III in Figure 13a). Anterior process of
protopodite short with rounded tip (stippled in Figure \3b,c).
Exopodite: anterior side of 1st joint with row of 3 closely
spaced bristles (inner ringed, short, slender, with long proximal
hairs; middle and outer bristles stout, with distal rings and long
proximal and short distal spines) and 1 or no bristle closer to
protopodial process (Figure 13ft,c); main tooth comprising
proximal triangular peg (with few indistinct spines at tip) and 6
cuspate teeth (Figure 13a); bristle with long proximal spines
proximal to triangular peg. 2nd joint with posterior c -bristle
with short spines (Figure 13a), anterior d-bristle with long
proximal hairs (Figure \3c,d), 4 ringed pectinate a-bristles
(Figure 13a) (the longest a-bristle could be a b"-bristle), 5
ringed pectinate b'-bristles (Figure 13e), and 4 b"-bristles (3
with very large teeth and mostly unringed) (Figure 13/). 3rd
joint (Figure \3d): inner lobe with 3 bare bristles (1 proximal
short ringed, 2 longer terminal, ringed only in proximal half,
and with curved tips); outer lobe hirsute, with 2 ringed bristles
with indistinct spines and slender tips. 4th and 5th joints fused,
with total of 5 ringed bristles (3 on inner corner (1 with stout

spines, others bare or with few indistinct spines), and 2 on outer
corner (1 with stout spines, other bare or with few indistinct
spines)) (Figure 13a").

Sixth Limb (Figure 13g): With 4 epipodial bristles. Endite
I with 3 bristles (2 short medial, 1 long terminal); endite II with
5 bristles (2 short medial, 2 long terminal, and 1 minute medial
near bases of long bristles); endites III and IV each with 1
hirsute medial bristle and 2 long terminal bristles with minute
medial bristle between them. End joint hirsute, posteriorly
extended, with 22 anteroventral bristles (many with bases on
medial side), 5 posteroventral bristles with bases on medial side
some distance from ventral margin, and 2 broad plumose
posterior bristles (only proximal parts shown).

Seventh Limb (Figure \3h-j): Terminal segment with 4
ventral bristles (with 3-5 bells) and 3 bristles proximal to teeth
(1 on one side, 2 on other, each with 3-5 bells). Proximal
bristles comprise 5 or 6 on ventral side and 7 on dorsal jaw side;
all bristles with 3 bells. Total number of bristles 19 or 20. Stout
dorsal jaw with marginal row of 7 stout pointed teeth (not all
shown), and 4 slender indistinct teeth on each end of row.
Comb with 7 long teeth (terminal tooth longest) and 8 shorter
teeth (4 on each side), all teeth with rounded tips; small pointed
process projecting inward within arc of teeth (Figure 13;).

Furca (Figure 14a,ft): Each lamella with 7 claws; claw 2
either nonarticulated (Figure 14a) or weakly articulated (faint
suture at base of claw (Figure 146)). All claws with row of teeth
along posterior edges, some teeth slightly stouter than others;
claws 1-5 with medial row of teeth; medial row of claw 1 with
about 25 teeth of which distal 8 teeth larger; right lamella
anterior to left by about width of base of claw 1. (Not all teeth
shown on claws.)

Bellonci Organ (Figures \3k, \4e,f): Cup-shaped or
cylindrical.

Eyes: Medial eye unpigmented, bare (Figures 13k, 14e,/).
Lateral eye about '/4 larger than medial eye, with 16
amber-colored ommatidia with black pigment between them
(Figures lla, 13/).

Upper Lip (Figure 14c): Anterior part with 4 short pairs of
processes followed by 1 longer pair (in lateral view each pair
appears as single process). Posterior part with elongate pointed
tusks without glandular processes (each tusk with row of stout
lateral hairs near posterior edge), and a posterior proximal
serrate process with 5 teeth; hirsute rounded process present
between serrate process and mouth (not shown).

Genitalia: Not observed.
Posterior of Body: Evenly rounded, bare.
Y-Sclerite (Figure 14a): Typical for subfamily.
Pigmentation: Black pigment in lateral eyes.
Eggs: Holotype with 38 colorless eggs (some with faint

eyes and developing, incipient antennae visible, membrane
absent) in marsupium, length (mm) of 3 typical eggs: 0.31,
0.30, 0.31. USNM 194216 with 31 amber-colored eggs
(without eyes) in marsupium, length of typical egg excluding
membrane: 0.34 mm. USNM 194225 with 15 amber-colored
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FIGURE 12.—Cypridinodes relax Kornicker, new species, ovigerous female, holotype: a, endopodite and distal
protopodite right 2nd antenna, mv; b, bristle of 2nd exopodial joint of left 2nd antenna, mv; c, right mandible
(nabs), mv; d, detail of 2nd endopodial joint in c showing short dorsal bristles (spines shown only on the six
bristles having stout spines); e, detail from c ; / endite I maxilla; g, endites II and III of maxilla opposite that
shown in/; h, left maxilla (nabs), Iv; /, alpha- and beta-bristles left maxilla, \\;j, a-bristles left maxilla, Iv; k, 2nd
endopodial joint right maxilla (nabs), mv.
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FIGURE 13.—Cypridinodes relax Kornicker, new species, ovigerous female, holotype: a, part of right 5th limb
(nabs), pv; b, part of left 5th limb (nabs), av; c, part of right 5th limb (nabs), av; d, part of right 5th limb (nabs),
pv; e, b'-bristles right 5th limb, p v ; / an a-bristle and four b"-bristles of right 5th limb, pv; g, left 6th limb, lv; h,
tip of 7th limb; i,j, details from h; k, medial eye and Bellonci organ; /, lateral eye (black pigment stippled).
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FIGURE 14.—Cypridinodes relax Kornicker, new species, ovigerous female, holotype: a, right furcal lamella and
right Y-sclerite; b, claws 1-3 of left furcal lamella showing weak suture at base of claw 2; c, upper lip, anterior
to right. Ovigerous female, paratype, USNM 194216, length 2.76 mm: d, anterior right valve, lv;e, medial eye and
Bellonci organ, l v ; / same as e, oblique view. Adult male, paratype, USNM 194218: g, complete specimen from
right side, length 2.34 mm: h, anterior right valve, lv; i,j, caudal process left and right valves (not all spines
shown), respectively, iv.
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eggs in marsupium, length of typical egg (with visible eyes and
antennae) including transparent membrane: 0.41 mm; exclud-
ing membrane: 0.345 mm.

DESCRIPTION OF ADULT MALE (Figures \4g-j, 15): Cara-
pace similar in shape to that of adult female (Figure 14g).

Ornamentation: Surface appearing smooth without reticu-
lations; small bilobed pores present but sparse.

Infold: Rostral infold with about 20 bifurcate bristles, and
pair of additional bristles near inner end of incisur; list similar
to that of adult female. Infold of right valve (from incisur to
anterior end of stout part of list) with about 49 bristles mostly
along list but some distal to it; left valve with about 55 bristles
similarly distributed plus about 7 bristles along anterior end of
stouter part of list. Infold of caudal process with 23-26
processes and several slender bristles (Figure \4i,j (not all
processes or bristles shown)). Posterior and dorsal edges of
caudal process with 6-8 minute bristles and many short
straight pore canals (not shown).

Selvage: Similar to that of adult female.
Hingement: Bar dorsal to rostrum of right valve fits into

elongate socket of left valve (not shown). Dorsal margin of
right valve with bar with knob at posterior end (Figure 14/).

Vestment: 3 or 4 widely separated small bristles present on
vestment of posteroventral part of valve proximal to inner end
of infold (not shown).

Carapace Size (length, height in mm): BT-620: USNM
194226, 2.38, 1.71. BT-779: USNM 194218, 2.34, 1.77.

First Antenna (Figure 15a): Joints 1, 2, 5, and 6 similar to
those of adult female. 3rd joint with medial and ventral spines
and 2 spinous bristles (dorsal proximal, ventral terminal). 4th
joint with medial spines near ventral margin, stout ventral
spines, and 2 distal bristles (ventral spinous, dorsal shorter with
few indistinct spines). 7th joint: a-bristle longer than bristle of
6th joint, with short spines; b-bristle about 6 times length of
a-bristle, with short proximal filament with large sucker (with
marginal fringe) followed by a slender filament with small
triangular process proximal to row of 5 or 6 small round
suckers, then a second slender filament (with small triangular
process proximal to row of 5 small round suckers) adjacent to
a small bare filament, followed by a small bare filament;
c-bristle with short stout proximal filament with large sucker
(with marginal fringe) followed by a slender filament with row
of 5 small round suckers (with triangular process proximal to
row of 5 small round suckers), then a short bare filament
adjacent to a longer slender filament, followed by 6 narrow
filaments. 8th joint with d- and e-bristles long, bare; f- and
g-bristles long stout, each with 10 or 11 filaments, some with
2-4 small spines. (3rd and 4th joints of male differ from those
of female in having numerous ventral spines.)

Second Antenna: Protopodite similar to that of adult
female. Endopodite differs from that of adult female in having
a minute round ventral protuberance adjacent to distal bristle of
1st joint. Exopodite: 1st joint with ventral and dorsal spines (on

USNM 194218 spines better developed on right limb);
exopodite otherwise similar to that of adult female.

Mandible: 2nd endopodial joint: ventral margin with
medial unringed terminal bristle longer than that of adult
female (extending past 3rd joint) (Figure \5b). Dorsal margin
with 7 long spinous ringed bristles, 2 short ringed distal bristles
with short spines, 7 short proximal bristles with stout spines
and proximal rings, 11 short proximal unringed bristles (with
indistinct slender anterior spines) with bases slightly medial to
bases of short bristles with stout spines, and 2 short bristles
(with indistinct slender anterior spines and proximal rings)
proximal to most bristles. Limb otherwise similar to that of
adult female.

Maxilla: All 3 bristles of exopodite with few long spines.
Long alpha-bristle of 1 st endopodial joint of each limb with
tooth proximal to tip. Anterior a-bristle of 2nd endopodial joint
about 3A length of adjacent bristle. Limb otherwise similar to
that of adult female.

Fifth Limb: Epipodite with 51 bristles. Anterior side of 1st
endopodial joint of both limbs with row of 3 bristles plus 1
bristle near protopodial tooth. b"-bristles of 2nd exopodial joint
similar to those of adult female (Figure 15c). Remaining
bristles of exopodial joints similar to those of adult female.

Sixth Limb: Endite I with 2 or 3 bristles (1 or 2 short
proximal, 1 long terminal). End joint with 17 anteroventral
bristles, 3 posteroventral bristles with bases on medial surface
some distance from ventral margin, and 2 broad plumose
posterior bristles. Limb otherwise similar to that of adult
female.

Seventh Limb (Figure \5d): Except for having only 6
proximal dorsal bristles, bristles similar to those of adult
female. Total number of bristles 18 or 19. Stout dorsal jaw with
marginal row of about 7 stout teeth (some alate), and 5 or 6
slender teeth at each end of row (exact number and shape of
teeth difficult to resolve). Comb with 6 or 7 long teeth and 8
shorter teeth (4 on each side). Small pointed process projecting
inward within arc of teeth.

Furca (Figure \5e): Each lamella with 6 claws; claw 2
either nonarticulated or with indistinct suture at base of claw.
Teeth on claws similar to those of adult female (not shown).

Bellonci Organ (Figure 15/): More cylindrical than that of
adult female.

Eyes: Medial eye unpigmented, bare (Figure 15/). Lateral
eye large (about same size as that of adult female), with 19
amber-colored ommatidia and black pigment between them
(Figures 14g, 15g).

Upper Lip (Figure 15/z): Similar to that of adult female.
Genitalia (Figure ISe.i): Elongate lobes on each side of

body anterior to furca.
Posterior of Body (Figure 15/): With about 5 lobes dorsal

to dorsal end of girdle, bare.
Y-Sclerite (Figure 15/): Similar to that of adult female.
Pigmentation: Black pigment in lateral eyes, and minute

areas of brown pigment in upper lip.
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FIGURE 15.—Cypridinodes relax Kornicker, new species, adult male, paratype, USNM 194218: a, tip of left 1st
antenna (nabs), mv; b, tip of right mandible (nabs), mv; c, an a-bristle and four b"-bristles of 2nd exopodial joint
right 5th limb, av; d, tip of 7th limb (nabs); e, right furcal lamella and right copulatory l imb; / medial eye and
Bellonci organ; g. right lateral eye (black pigment stippled); h, upper lip from right side; i, right copulatory limb
from right side;/ posterior of body from right side.
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COMPARISONS.—Cypridinodes relax is similar to C. minuta
Poulsen, 1962. According to Poulsen (1962:304) both valves of
C. minuta have a very shallow bulge ventral to the incisur, with
about 23 hairs (bristles) along the edge of the bulge. The bulges
are absent on C. relax, and no more than 5 marginal bristles
were observed on valves of C. relax. Three of the b"-bristles of
the 2nd exopodial joint of the 5th limb of C. relax bear a few
very large teeth compared to only two bristles for C. minuta.
The serrate process posterior to the tusks of the upper lip of C.
minuta appears more rounded in lateral view than that of C.
relax. The valves of both C. relax and C. acuminata Skogsberg,
1920, are without bulges ventral to the incisur, but the latter
species is much larger and has many more bristles on the 7th
limb. The right valve of C. relax differs from that of C.
strophinx in lacking a lunate process ventral to the incisur. The
b"-bristles of the 5th limb of C. parallax, new species, differ
from those of C. relax in not having a few very large teeth.

Cypridinodes parallax, new species

FIGURES 16-21

ETYMOLOGY.—Arbitrary combination of letters derived
from the Greek parallaxis (to vary, decline, wander).

HOLOTYPE.—Adult male on slide and in alcohol.
TYPE LOCALITY.—BT-709.
PARATYPES.—BT-616: USNM 194233, ovigerous female.

BT-620: USNM 194214, adult female on slide and in alcohol;
USNM 194227, partly dissected ovigerous female; USNM
194228, adult female plus juvenile. BT-621: USNM 194224, 3
ovigerous females plus 1 juvenile. BT-622: USNM 194220, 3
adult males; USNM 194217, partly dissected adult male;
USNM 194221, 4 ovigerous females; USNM 194222, partly
dissected ovigerous female; USNM 194223, 3 ovigerous
females, 1 adult female, and 1 juvenile. BT-623: USNM
194242, carapace (containing only lateral eye) in alcohol.
BT-676: USNM 194240, 1 ovigerous plus 1 adult female.
BT-715: USNM 194237, partly dissected adult male. BT-726:
USNM 194241, juvenile. BT-730: USNM 194234, 1 adult
male plus 1 juvenile. BT-737: USNM 194245, adult male.
BT-761: USNM 194174, partly dissected juvenile on slide and
in alcohol. BT-777A: USNM 194239, juvenile. BT-778:
USNM 194230, partly dissected adult male; USNM 194231,
partly dissected adult male; USNM 194232: partly dissected
adult female; USNM 194229, 9 specimens (2 ovigerous
females, 3 adult females, 1 adult male, 3 juveniles). BT-822:
ovigerous female plus 2 juveniles. BT-836: USNM 194235,
partly dissected juvenile. BT-851: USNM 194236, partly
dissected adult female. BT-883: USNM 194244, partly
dissected adult male.

DISTRIBUTION.— See type specimens, above.
DESCRIPTION OF ADULT MALE (Figures 16-20a).—

Carapace with convex ventral and dorsal margins (Figure
16a, b); anterior margin of rostrum straight or slightly convex;

caudal process projecting posteriorly only slightly and with
posterior edge convex (left valve (Figure 16/)) or straight (right
valve (Figure 16/)). Right valve with slight lateral overhang or
narrow lunate process ventral to incisur (Figures \6a,b,e,h,
lib), and with row of 20-35 bristles on inner surface just
within outer edge of process (missing bristles dashed in Figure
I6h, and bristles not shown in Figure 17b); left valve without
lunate process but with lateral overhang along anteroventral
corner bearing 5-18 bristles on inner side (Figure 17a). Each
valve with low process on rostrum not extending past anterior
edge of rostrum (Figure 16a).

Ornamentation (Figure 16/): Surface with shingle-like
appearance on well preserved specimens but appearing smooth
on many specimens, and with small round pores, many bilobed;
some pores with minute bristle or process.

Infold: Rostral infold with 20 bristles (mostly bifurcate)
paralleling valve edge, 1 bristle proximal to inner end of
incisur, and pair of bristles at inner end of incisur; 2 small
bristles just ventral to inner end of incisur, and 1 small bristle
posterior to them at inner margin of infold (not shown in Figure
16g). Anteroventral infold with narrow list with posterior end at
ventral end of caudal process; ventral list from anterior '/3 of
valve length to caudal process of right valve slightly stouter
than list of left valve and appearing more strongly sclerotized
(amber-colored); anteroventral and anterior part of ventral
infold of right valve with single row of 31 bifurcate bristles
along or just distal to narrow list (list absent in vicinity of
anterior 4 bristles) (row terminates at anterior end of stout
ventral list) (Figure 16/J); left valve with 38 bristles along
narrow anteroventral list and anterior end of slightly broader
ventral list (list absent in vicinity of anterior 4 bristles);
posterior half of ventral infold of left valve with 3 small widely
separated bristles; small bristle at inner edge of infold near
ventral end of caudal process (Figure 16/). Infold of caudal
process with anterior ridge bearing 35-41 pointed processes
(Figure 16/; not all shown in Figure 16/); on left valve only
ventral end of ridge forms low knob (Figure 16/); posterior
edge of caudal process with 5 or 6 minute bristles and
numerous short straight pore canals (Figure \6i,j).

Selvage: Lamellar prolongation with smooth outer edge
present along dorsal edge of rostrum anterior to hinge and
along anterior margin of rostrum. Prolongation along ventral
edge of incisur broad, narrowly striated; prolongation absent
along dorsal edge of incisur. Prolongation medial to lunate
process of right valve and also in similar location on left valve
(lunate process absent) narrower than prolongation at either end
and does not extend past edge of valve (Figure \7b), with
minute hairs along edge in vicinity of incisur and minutely
serrate or smooth elsewhere (hairs and serrations not shown).
Prolongation absent along posterior edge of caudal process.

Vestment: 4 small widely separated bristles present on
vestment of posteroventral part of valve proximal to inner
margin of infold (not shown).
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FIGURE 16.—Cypridinodes parallax Kornicker, new species, adult male, paratype, USNM 194217: a. complete
specimen from right side, length 2.59 mm; b, anterior right valve, ov; c, b"-bristles of 2nd exopodial joint left 5th
limb, pv; d, right furcal lamella. Adult male, holotype: e. complete specimen from right side, length 2.57 m m ; /
surface structures from right valve near central adductor muscle attachments, ov; g,h, rostrum and anteroventral
curvature, respectively, right valve, iv; ij, caudal process right and left valves (not all spines shown in j),
respectively, iv.
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Carapace Size (length, height in mm): BT-622: USNM
194217, 2.59, 1.76; USNM 194220, 3 specimens: 2.65, 1.79;
2.50, 1.62; 2.57, 1.68. BT-709: holotype, 2.57, 1.53. BT-715:
USNM 194237, 2.27, 1.59. BT-778: USNM 194230, 2.56,
1.80. BT-883: USNM 194244, 2.76, 1.93.

First Antenna (Figure 1 lc,d): 1 st joint bare. 2nd joint with
ventral, dorsal, medial, and lateral spines. 3rd joint with oblique
distal margin, ventral, dorsal, and medial spines, 1 subterminal
spinous ventral bristle, and 1 proximal spinous dorsal bristle.
4th joint with ventral, dorsal, and medial spines, 1 terminal
spinous ventral bristle, and 1 short subterminal dorsal bristle
(dorsal bristle missing on both limbs of holotype (Figure 17c)
but present on USNM 194217). 5th joint without spines;
sensory bristle with 9 long slender filaments followed by 3
shorter and slenderer filaments and 1 small subterminal
filament. 6th joint with short tubular medial bristle (with few
spines) near dorsal margin. 7th joint: a-bristle about twice
length of bristle of 6th joint, with few small spines; b-bristle
with short proximal filament with large sucker (with marginal
fringe) followed by a slender filament with 5-7 small suckers,
then a 2nd slender filament (with 7 or 8 small suckers) adjacent
to a small bare filament, followed by a small bare filament;
c -bristle with short proximal filament with large sucker (with
marginal fringe) followed by a slender filament with 5 or 6
small suckers, then a small bare filament just proximal to a
longer slender filament with 7 small suckers, followed by 6
narrow filaments. 8th joint: d- and e-bristles long, bare; f- and
g-bristles long and stout, each with 10 filaments, some with 1
or 2 spines.

Second Antenna: Protopodite similar to that of C. stro-
phinx. Endopodite with small round ventral process near distal
bristle on 1st joint (Figure 17e), otherwise similar to that of C.
strophinx. Exopodite: 1st joint with spines on both ventral and
dorsal margins; bristle of 2nd joint with slender proximal
ventral spine followed by 7 stout spines, and 4 scattered
hair-like dorsal spines; exopodite otherwise similar to that of C.
strophinx.

Mandible (Figure 17/): Basale with many rows of medial
spines. 2nd endopodial joint: 2 single ventral bristles bare;
dorsal margin with 7 long spinous bristles, 2 medium bristles
with indistinct short spines, 2 short bristles with stout spines
and proximal rings, and 7 or 8 short unringed bristles with
indistinct anterior spines. 3rd endopodial joint with ringed stout
claw-like dorsal bristle with sclerotized pointed tip, 2 stout
unringed claws (about same length) with row of ventral spines
along proximal 2/3 (spines along distal xli of row stouter), and
4 slender ringed bristles (longest ventral bristle with minute
proximal ventral spines). Limb otherwise similar to that of C.
strophinx.

Maxilla (Figure ISa-e): Endite I with 8 spinous and
pectinate bristles (Figure 18a); endite II with about 6 spinous
and pectinate bristles; endite III with a proximal plumose
bristles and about 6 terminal spinous and pectinate bristles
(Figure 186). Coxale with long dorsal bristle with short
indistinct spines (Figure 18c). Basale with short ventral bristle

with short indistinct spines. Exopodite elongate with 3 bristles
(1 short with long proximal spines, 1 long bare, 1 long with few
long spines). 1st endopodial joint with 2 ringed alpha-bristles
(1 long bare, except for long hairs near hooked tip, and with
small tooth proximal to hooked tip (detail in Figure 18c); 1
shorter with proximal spines) and 3 ringed beta-bristles (inner
bristle short bare, 2 outer bristles with recurved marginal teeth).
2nd endopodial joint with 4 a-bristles (3rd from anterior
pectinate along posterior edge, 4th with 3 indistinct proximal
anterior spines, others slenderer bare) (Figure 18e), 3 pectinate
ringed b-bristles (Figure 18*/), 3 pectinate ringed c-bristles
(middle bristle with slightly bulbous proximal end) (Figure
18a"), and 3 stout ringed pectinate d-bristles (Figure 18e).
(Rings of bristles not always shown.)

Fifth Limb: Epipodite with about 50 bristles. Endite I with
7 bristles with long spines; endite II with about 5 bristles (1
posterior small weakly developed, 1 anterior fairly short with
short spines, others longer, stouter, spinous, and pectinate);
endite III with about 5 spinous bristles. Anterior process of
protopodite short with rounded tip (sclerotized part stippled in
Figure 18/). Exopodite: anterior side of 1st joint with row of 3
closely spaced bristles with long proximal and short distal
spines, and 1 bristle (with long proximal hairs) closer to
protopodial process (Figure 18/); main tooth comprising
proximal peg (with few minute spines at tip) and 6 cuspate teeth
(Figure 1 Sh); bristle with long proximal hairs present proximal
to peg. 2nd joint with posterior c-bristle with few stiff marginal
spines (Figure 18A), anterior d-bristle with long proximal and
short distal hairs (Figure \$h), 4 pectinate ringed a-bristles
(Figure 18/), 5 pectinate ringed b'-bristles (Figure 18g), and 4
pectinate ringed b"-bristles (posterior bristle ringed in distal
half, with few small teeth proximal to rings, then teeth become
slightly stouter except near tip where teeth are slenderer but
about same length; next bristle with rings just distal to
midlength, with small teeth proximal to rings, then larger teeth
to near tip, where small teeth form row; next 2 bristles ringed in
distal '/3, with few small teeth proximal to rings, then larger
teeth to near tip (distal teeth larger), where small teeth form
row) (Figure 16c; not clearly shown in Figure 18/). 3rd joint
(Figure 18A): inner lobe with short spines and hairs, 1 proximal
short ringed bristle with few marginal hairs, and 2 longer bare
terminal bristles (outer strongly ringed in proximal 2/3 then
weakly ringed; inner ringed in distal 2li); outer lobe hirsute,
with 2 ringed bristles (shorter bare, longer with short spines,
both with long terminal spine). 4th and 5th joints fused, hirsute,
with total of 5 spinous ringed bristles (Figure ISh). (Rings not
shown on all bristles.)

Sixth Limb (Figure 19a): Hirsute, with 4 epipodial bristles.
Endite I with 3 bristles (2 short hirsute medial, 1 longer
terminal); endite II with 2 stout hirsute medial bristles, 2 long
terminal bristles, and 1 small medial bristle between terminal
bristles; endites III and IV each with 1 hirsute medial bristle, 2
long terminal bristles, and minute bristle between terminal
bristles. End joint posteriorly extended, with 13 anteroventral
bristles, 3 posteroventral bristles with bases on medial side
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FIGURE 17.—Cypridinodes parallax Kornicker, new species, adult male, holotype: a, anterior left valve (infold
bristles not shown), iv; b, anterior right valve showing lamellar prolongation of selvage (striated) (infold bristles
and outer bristles not shown), iv; c,d, left 1 st antenna (nabs, and 8th joint not shown), mv; e, endopodite right 2nd
antenna, m v ; / left mandible, mv.
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FIGURE 18.—Cypridinodes parallax Kornicker, new species, adult male, holotype: a, endite I right maxilla, mv;
b, endite III right maxilla, lv; c. right maxilla (nabs), lv; d, tip of left maxilla (nabs), mv; e, tip of right maxilla
(nabs), l v ; / 2nd exopodial joint left 5th limb (nabs), pv; g, b'-bristles 2nd exopodial joint right 5th limb, pv; h,
left 5th limb (nabs), pv; /, right 5th limb (nabs) (only distal tooth of 1st exopodial joint shown), av.
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FIGURE 19.—Cypridinodes parallax Kornicker, new species, adult male, holotype: a, left 6th limb, mv; b, tip of
7th limb; c. jaw of 7th limb opposite that shown in b; d, posterior of body from left side; e, medial eye and
Bellonci organ;/ right lateral eye; g, upper lip from left side; h, posterior serrate process on right side of upper
lip; i, anterior view of unpaired anterior part of upper lip; j.k, tip of left (lv) and right (mv) copulatory limbs,
respectively; /, right copulatory limb showing internal structures; m, posterior of body from left side (tip of 7th
limb not shown).
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some distance from ventral margin, and 2 broad plumose
posterior bristles.

Seventh Limb (Figure \9b,c,m): Terminal segment with 4
bristles on ventral margin (with 3-5 bells) and 3 proximal to
teeth (1 on one side, 2 on other, each with 3-5 bells). Proximal
bristles comprise 4-6 on ventral side and 6-8 on dorsal jaw
side; all bristles with 3 bells. Total number of bristles 18-21.
Stout dorsal jaw with marginal row of about 21 teeth (6 or 7
slender teeth on each end of row of about 9 stouter teeth)
(Figure I9b,c). Comb with about 7 long teeth (terminal tooth
longest) and 6 shorter teeth (3 on each side), all teeth with
rounded tips; small pointed tooth projecting inward within arc
of teeth (stippled in Figure 196).

Furca (Figures I6d, 19a1): Each lamella with 5 or 6 claws
(usually 6); claw 2 nonarticulated; all claws with lateral and
medial rows of teeth along posterior edges (not shown); lateral
row of claw 1 with groups of small teeth (separated by a
slightly longer tooth) in proximal half and larger teeth in distal
half; medial row of claw 1 with small teeth in proximal half and
about 12 large teeth in distal half; lateral and medial rows of
claws 2-5 with groups of small teeth separated by slightly
larger tooth; claws 2-4 with slender distal spines along anterior
margin (not shown); right lamella anterior to left by about
width of claw 1.

Bellonci Organ (Figure 19e): Broader distally, with trian-
gular tip bearing indistinct parallel rings.

Eyes: Medial eye bare, with brown pigment (Figure \9e).
Lateral eye larger than medial eye, with black pigment and
about 16 amber-colored ommatidia (Figures \6a,e, 19/).

Upper Lip (Figure 19g-/): Anterior part with 4 short pairs
of processes (distal pair fused) and 1 longer fused pair (Figure
19g,/). Posterior part with elongate pointed tusks without
glandular processes (each tusk with few long anterior hairs and
more abundant hairs along medial and lateral posterior edges
(proximal lateral hairs stouter)), and a posterior serrate process
with 6 or 7 teeth (posterior 5 teeth larger) (Figure \9g,h);
hirsute rounded process present between serrate process and
mouth; canals within tusks with light brown pigment (Figure
19*).

Genitalia (Figure \9d,j-l): Complex lobes with stout
spines and slender bristles (some sclerotized parts stippled).

Posterior of Body (Figure \9m): Undulate with 7 well-
developed lobes dorsal to dorsal end of girdle, and evenly
rounded ventral to dorsal end of girdle.

Y-Sclerite (Figure I9d): Typical for subfamily.
Pigmentation: Brown pigment in medial eye; black pig-

ment in lateral eyes; light brown pigment in upper lip.
Ectozoa: Protistans with three lobes were observed on the

anterior part of the carapace of USNM 194237 (Figure 20a).
Similar protistans were observed on the carapace of a juvenile
(USNM 194234) of undetermined sex (Figure 206).

DESCRIPTION OF ADULT FEMALE (Figure 21).—Shape
similar to that of adult male (Figure 21a). Lunate process of
right valve of USNM 194214 narrower than that of male

FIGURE 20.—Cypridinodes parallax Kornicker, new species, protistans
attached to outer surface of right valve: a, adult male, paratype, USNM 194237;
b, juvenile (sex unknown), paratype, USNM 194234.

holotype and with only 21 bristles along edge (Figure 21 b), but
process of female USNM 194240 similar in width to that of
male; left valve without lunate process but with lateral
overhang (about half width of lunate process of right valve)
bearing 16 bristles on inner side (Figure 21c).

Ornamentation, Infold (Figure 2\b,c), and Selvage:
Similar to those of adult male.

Carapace Size (length, height in mm): BT-620: USNM
194214, 2.82, 1.98. BT-622: USNM 194221, 4 specimens:
2.81, 1.88; 2.71, 1.92; 2.65, 1.85; 2.68, 1.89; USNM 194222,
2.83, 1.95. BT-851: USNM 194236, 2.82, 1.94.

First Antenna: Joints 1-3 similar to those of adult male.
4th joint differs from adult male holotype in having a short
spinous terminal dorsal bristle (this bristle probably present on
other males). 5th and 6th joints similar to those of adult male.
7th joint: a-bristle almost twice length of bristle of 6th joint,
with few small spines; b-bristle almost 4 times length of
a-bristle, with 5 short filaments, some with few spines; c-bristle
at least '/3 longer than bristle of 5th joint, with 10 filaments (6
proximal short with 1-3 spines; 3 distal longer and without
spines, 1 small bare subterminal). 8th joint: d- and e-bristles
longer than b-bristle, bare with blunt tips; f- and g-bristles long
and stout, tips missing on both limbs of USNM 194214, with
10 filaments on longest stumps, most with 2 or 3 minute spines.

Second Antenna: Similar to that of adult male.
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FIGURE (left) 21.—Cypridinodes parallax Kornicker, new species, adult
female, paratype, USNM 194214: a, complete specimen from right side, length
2.82 mm; b,c anterior of right and left valves, respectively, ventral to incisur, iv;
d, tip of left mandible (nabs), mv; e, a- and b'-bristles of 2nd exopodial joint left
5th limb, p v ; / b"-bristles of 2nd exopodial joint left 5th limb, pv; g, dorsal jaw
of 7th limb; h, left furcal lamella (teeth not shown);;, medial eye and Bellonci
organ;/ right lateral eye, lv; k, genitalia of left side; /, upper lip from left side.

Mandible: 2nd endopodial joint: ventral margin with
medial spine of distal pair shorter than that of adult male
(Figure 2\d); dorsal margin with 7 long spinous bristles, 2
medium bristles with indistinct spines, 2 short bristles with
stout spines, and 8 short unringed bristles with indistinct
anterior spines. Limb otherwise similar to that of adult male.

Maxilla: Endite III with 1 plumose proximal bristle and 5
terminal spinous and pectinate bristles. Limb otherwise similar
to that of adult male.

Fifth Limb (Figure 2\e,f): Except for teeth along middle
section of b"-bristles being better defined and larger than those
of adult male (Figure 21/), limb similar to that of adult male.

Sixth Limb: End joint with 18 anteroventral bristles, 3 or 4
posteroventral bristles with bases on medial side some distance
from ventral margin, and 2 broad plumose posterior bristles.
Limb otherwise similar to that of adult male.

Seventh Limb: Terminal bristles similar to those of adult
male. Proximal bristles comprise 6 or 7 bristles on ventral side
and 8 or 9 bristles on dorsal jaw side, each with 3 bells. Total
number of bristles 22. Stout dorsal jaw with marginal row of 7
stout teeth and 6 shorter teeth (3 on each side) (Figure 2 Ig).
Comb with about 5-7 long teeth (terminal tooth slightly
longer) and 8 shorter teeth (4 on each side), all teeth with
rounded tips; small pointed process projecting inward within
arc of teeth.

Furca (Figure 21 h): With 6 claws on each lamella; teeth on
claws similar to those of adult male (not shown).

Bellonci Organ (Figure 21 i): Wider than that of adult male.
Eyes: Medial eye bare with brown pigment and smaller

than that of adult male (Figure 21 /). Lateral eye about same size
as that of adult male, with about 19 ommatidia and black
pigment (Figure 2\a,j).

Upper Lip (Figure 21/): Similar to that of adult male.
Genitalia (Figure 21£): USNM 194214 with attached

spermatophore on each side of body anterior to furca.
Posterior of Body: Evenly rounded, bare.
Y-Sclerite and Pigmentation: Similar to that of adult male.
Eggs: USNM 194222 with 13 eggs (eyes not developed) in

marsupium, length of typical egg including transparent
membrane: 0.37 mm, excluding membrane: 0.315 mm. USNM
194221, 1 specimen with about 20 elongate eggs without
transparent membranes, each egg with 2 black lateral eyes,
length of 1 egg: 0.44 mm. USNM 194227 with 27 elongate
eggs in marsupium, each with 2 black eyes visible and
appendages partly formed; length of 1 egg without visible
transparent membrane: 0.34 mm; length of 1 egg including

transparent membrane: 0.43 mm, length excluding transparent
membrane: 0.43 mm.

VARIABILITY.—The width of the lunate process ventral to
the incisure of the right valve of both sexes varies considerably.
The maximum width observed is present in the male holotype
(Figure \6h), but this width was observed in only four
additional specimens (USNM 194174 (A-l male), 194235
(juvenile), 194236 (adult female), 194240 (adult female)). A
narrower and more common width is present in USNM 194214
(adult female) (Figure 21 b), but in many specimens the process
barely overhangs the valve edge. It is possible that more than
one species has been included in C. parallax, but all specimens
whose appendages were examined have similar furcae and 5th
limbs.

COMPARISONS.—The mandible of C. parallax differs from
that of C. strophinx in having two rather than five short
proximal dorsal bristles with stout spines on the 2nd
endopodial joint, and in having on the 3rd endopodial joint two
unringed claws of equal or subequal length rather than a medial
claw about '/3 longer than the lateral claw; also, the dorsal claw
of the 3rd joint is more bristle-like (completely rather than
partly ringed). The 2nd endopodial joint of the maxilla of C.
parallax differs from that of C. strophinx in having rings on all
three d-bristles. The 5th limb of C. parallax differs from those
of C. strophinx, C. relax, and C. minuta in not having a few
unusually large teeth on b"-bristles of the 2nd exopodial joint.
The furca of C. parallax differs from that of C. strophinx in
having a nonarticulated 2nd claw. The right valve of some
specimens of C. parallax differs from those of C. relax and C.
minuta in having a narrow lunate process ventral to the incisur,
but in many specimens the process is barely indicated by slight
overhang, and the valves of those could be confused with those
of C. relax and C. minuta.

Cypridinodes parallax is very close to C. galatheae Poulsen,
1962:301, which is known from a single male collected off
Singapore. Males of the two species differ as follows: the
sensory bristle of the 5th joint of the 1st antenna of C. parallax
has nine long proximal filaments compared to 12 for C.
galatheae; the bristle of the 2nd joint of the 2nd antenna of C.
parallax bears seven stout ventral spines compared to 10-12
for C. galatheae; the terminal dorsal jaw of the 7th limb of C.
parallax bears about 21 teeth compared to eight or nine teeth
for C. galatheae.

Skogsbergia Kornicker, 1974

TYPE SPECIES.—Skogsbergia minuta Poulsen, 1962, by
subsequent designation (Kornicker, 1974:3).

COMPOSITION AND DISTRIBUTION.—The genus is circum-

global between about 60°N and 10°S and has a known depth
range of 2-250 m. Three species have been described from the
western Indian Ocean (5. calyx Kornicker, 1992; S. iota
Kornicker, 1992; S. plax Kornicker, 1992); a new species from
Madagascar is described herein.
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Skogsbergia solox, new species

FIGURES 22-25

ETYMOLOGY.—From the Latin solox (coarse, rough, bristly).
HOLOTYPE.—Dissected adult male on slide and in alcohol.
TYPE LOCALITY.—BT-218.

PARATYPES.—BT-216: USNM 194210: 4 adult males, 1
adult female with large unextruded eggs, plus 18 specimens.
BT-218: USNM 194169, undissected adult male in alcohol;
USNM 194181, adult female on slide and in alcohol; USNM

194209, 1 adult male, 3 adult females with large unextruded
eggs, plus 3 specimens.

NONTYPES.—BT-218: USNM 194172, female without
valves; USNM 194171, juvenile without valves.

DISTRIBUTION.—See type specimens, above.
DESCRIPTION OF ADULT MALE (Figures 22-24).—Carapace

elongate with convex ventral and dorsal margins, and broad
caudal process delimited from margin of valve dorsal to caudal
process by either slight (Figure 24g) or distinct angle (Figure
22a, e); anterior edge of rostrum convex, with narrow lateral
projection and minute medial projection in vicinity of inferior
corner, both projections reach past valve edge (Figure 22b);
narrow ridge extends from inner end of incisur to minute
protuberance at anteroventral corner of valve (Figure 24g).
Surface smooth.

Infold: Rostral infold with 8 bristles forming outer row, 3
bristles proximal to outer row, 2 closely spaced bristles near
ventral edge of rostrum just anterior to inner end of incisur, and
2 minute bristles at inner end of incisur (Figure 22b).
Anteroventral infold with small bristle at inner margin near
incisur (Figure 22b). Narrow list extending from anteroventral
infold, continuing along ventral margin of valve, and then
broadening to form wide shelf anterior to caudal process;
anteroventral infold and anterior part of ventral infold with 9
long divided bristles followed by about 28 shorter divided
bristles (Figure 22c, a1); anteroventral infold between narrow
list and inner margin of infold with 7 short bristles (Figure
22a1); posterior half of ventral infold with about 6 widely
spaced bristles along list. Broad list at anterior end of caudal
process with 50-60 pore canals, some exiting on minute
protuberances (Figure 22e).

Selvage: Lamellar prolongation present along anterior and
ventral margins, broadest and with indistinct narrow striations
(not shown) at inferior corner of rostrum and dorsal edge of
incisur (Figure 22c), divided at inner end of incisur, and absent
along edge of caudal process. Prolongation double along
anterior half of ventral margin, with proximal layer about '/2
width of other layer (Figure 22c).

Carapace Size (length, height in mm): BT-216: USNM
194210, 4 specimens: 1.43, 0.86; 1.42, 0.87; 1.38, 0.81; 1.46,
0.86. BT-218: 3 specimens: USNM 194169, 1.26, 0.86;
holotype, 1.31, 0.75 (flexible carapace measured after body
removed and may be distorted); USNM 194209, 1.33, 0.78.

First Antenna (Figure 22/,'g): 1st and 2nd joints bare. 3rd
joint shorter on medial side than on lateral side; with minute
subterminal ventral bristle and short dorsal bristle at midlength.
4th joint with 2 minute bristles (ventral terminal, dorsal at distal
3/4 measured on medial side). Sensory bristle of short 5th joint
with 9 long proximal filaments (only proximal parts shown), 3
shorter and slenderer distal filaments, and 1 short subterminal
filament. Short 6th joint with short spinous medial bristle near
dorsal margin. 7th joint: a-bristle slightly shorter than bristle of
6th joint, with few short indistinct spines; b-bristle shorter than
sensory bristle of 5th joint, with short stout proximal filament
with large sucker, followed by short slender filament with 2
small suckers, then filament with 2 small suckers and 2
filaments with marginal spines; stem distal to filaments with
marginal spines; c-bristle longer than sensory bristle of 5th
joint, with short stout filament with large sucker (about 'A
larger than sucker of b-bristle), followed by slender filament
with 2 small suckers, then filament with 2 small suckers, 6
slender bare filaments, and short subterminal filament. 8th
joint: d- and e-bristles slightly shorter than b-bristle, bare with
blunt tips; f- and g-bristles with abundant long thin proximal
filaments followed by about 5 short filaments and short
subterminal filament; f-bristle slightly shorter than c-bristle,
g-bristle about same length as c-bristle.

Second Antenna: Protopodite with distal medial bristle
(Figure 22//). Endopodite single jointed, with 4 proximal
bristles (3 short, 1 long) and 1 long terminal filament (Figure
22h). Exopodite: bristle of 2nd joint reaching to about 9th joint;
ventral margin of bristle with long proximal hairs followed by
7 stout spines, dorsal margin with 4 slender spines (Figure 22/);
bristle of 3rd joint long with proximal natatory hairs followed
by 7 slender ventral spines and natatory hairs; remaining
bristles obscured but with natatory hairs, no spines; 9th joint
with 4 bristles (3 long, 1 short dorsal); joints 3-8 with basal
spines; spine of 3rd joint about '/3 length of 4th joint; spine of
8th joint about twice length of 9th joint; 9th joint with lateral
spine about 2/3 length of spine of 8th joint.

Mandible (Figure 23a,b): Coxale endite well developed,
spinous, with 2 stout terminal spines and small peg between
them, and with small bristle near base (Figure 23a). Basale:
ventral margin with 3 small a-bristles, 1 small b-bristle, 3 small
c-bristles, and 1 long spinous d-bristle; dorsal margin with 1
slender bristle proximal to joint midlength and 2 terminal
bristles. Exopodite hirsute, about 3/4 length of dorsal margin of
1st endopodial joint, with 2 bristles (distal about '/3 length of
proximal). 1st endopodial joint with 4 ventral bristles (1 minute
bare, 1 short and 1 long, both with short spines, and 1 long with

FIGURE (right) 22.—Skogsbergia solox Kornicker, new species, adult male,
holotype: a, complete specimen from right side, length 1.31 mm; b-d, anterior
right valve, iv; e, posterior right valve, i v ; / right 1st antenna (nabs), mv; g,
proximal part b- and c-bristles right 1st antenna, mv; h, distal protopodite and
endopodite left 2nd antenna, mv; i, bristle of 2nd exopodial joint left 2nd
antenna, mv; / medial eye and Bellonci organ from right side; k, left lateral eye.
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FIGURE 23.—Skogsbergia solox Kornicker, new species, adult male, holotype: a,b, proximal and distal parts of
right mandible, mv; c, left maxilla (nabs) lv; d, b-d-bristles 2nd exopodial joint left maxilla, lv; e, part of left 5th
limb (nabs), a v ; / part of right 5th limb (nabs), pv; g, left lamella of furca (teeth not shown), lv; h, left Y-sclerite.
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long spines). 2nd endopodial joint: ventral margin with distal
spines, and distal pointed bristles forming 3 groups of 1, 1, and
2 bristles; dorsal margin with 5 long bristles, 2 medium bristles
(1 proximal to long bristles, and 1 adjacent to distal long
bristle), 2 short bristles (1 with stout spines) with bases on or
near dorsal edge of joint, and row of 6 short bare bristles with
bases just medial to dorsal edge (only 3 bristles shown in
Figure 23b). 3rd endopodial joint with 3 stout claws (dorsal
claw shorter; medial ventral claw with 10 or 11 proximal
ventral spines, lateral ventral claw with 9 proximal ventral
spines (not shown), and dorsal claw with about 2 proximal
ventral spines (not shown)) and 4 ringed bristles.

Maxilla (Figure 23c,d): Endite I with 12 spinous bristles
(not shown); endite II with 6 spinous and pectinate bristles (not
shown); endite III with 1 proximal bristle and 5 distal bristles
(latter not shown). Usual dorsal bristle on coxale not observed
but could be obscured or broken. Basale with 1 short dorsal
bristle, 1 long ventral bristle, and 1 short medial bristle (Figure
23c). Exopodite hirsute with 1 subterminal bristle with long
spines and 2 longer terminal bristles (bristle closest to
subterminal bristle spinous, other bare). 1st endopodial joint
with evenly rounded hyaline cutting tooth (stippled in Figure
23c), 2 slender bare ringed alpha-bristles, and 2 ringed
beta-bristles (outer stouter and pectinate, inner bare) (Figure
23c). 2nd endopodial joint with 4 ringed bare a-bristles (Figure
23c), 3 pectinate b-bristles (outer ringed, others unringed), 3
c-bristles (2 stout pectinate, 1 minute ringed bare medial), and

3 stout pectinate d-bristles (outer ringed distally, others
unringed) (Figure 23d).

Fifth Limb (Figure 23e,f): Endite I with 6 spinous bristles;
endite II with 5 spinous bristles; endite III with 7 spinous
bristles (2nd bristle from posterior side bare spine-like) (only 1
bristle shown on each endite in Figure 23e). Protopodite with
long slender anterior tooth (stippled in Figure 23e); 1st
exopodial joint: main tooth with stout triangular smooth
proximal peg followed by 6 pectinate teeth (distal tooth with
about 8 similar cusps) (Figure 23/); bristle proximal to peg
with 2 long hairs, 1 on each side; anterior side with 2 or 3
adjacent bristles (1 or 2 slender with long proximal spines; 1
stout with long spines and pectinate) and 1 bristle (with long
proximal spines) close to anterior protopodial tooth (Figure
23e). 2nd exopodial joint with 4 pectinate unringed a-bristles,
2 ringed pectinate b'-bristles, 4 ringed pectinate b"-bristles, 1
c-bristle with long proximal spines (Figure 23/), and 1 d-bristle
with long proximal spines (Figure 23e). 3rd exopodial joint:
inner lobe with 1 proximal bristle with few long hairs, and 2
terminal bristles (inner ringed bare, outer unringed with 2
minute spines near midlength); outer lobe hirsute with 2
terminal bristles (inner bristle with short spines, outer bristle
about '/2 length of inner bristle, with long proximal spines). 4th
and 5th exopodial joints fused, hirsute, with 2 pairs of spinous
terminal bristles (1 with long proximal spines, others with short
spines) with or without (Figure 23e) very low spinous node
between them.

Sixth Limb (Figure 24a): With 3 short bare epipodial
bristles. Endite I with 2 short spinous proximal medial bristles
and 2 longer spinous terminal bristles; endite II with 2 short
spinous proximal medial bristles, 1 long spinous terminal
bristle, and 1 short spinous subterminal medial bristle; endite
III with 1 long spinous proximal medial bristle and 4 spinous
terminal bristles; endite IV with 1 long spinous proximal
medial bristle and 6 spinous terminal bristles. End joint with
10-12 spinous bristles and 2 posterior plumose bristles, few
long medial hairs, and row of long stout lateral spines along
distal margin.

Seventh Limb: With total of 18 bristles: 6 or 7 bristles in
proximal group (3 or 4 on each side), each with 4-6 bells and
long terminal process; terminal group with 11 or 12 bristles (5
or 6 on each side), each with 1-7 bells. Comb with middle
tooth (sclerotized and with rounded tip) and on each side 3
slightly shorter teeth with rounded tips, and 2 stout teeth with
flat tips (Figure 24b). Tooth opposite comb with minute distal
cusps (tooth closed against comb on both limbs of holotype and
partly obscured).

Furca (Figure 23g): Each lamella with 7 claws; claw 2
nonarticulated and stouter than claw 1 but shorter; claw 5
stouter and longer than claw 4; all claws with teeth along
posterior edge (not shown); claw 1 with large distal medial
teeth (not shown); right lamella anterior to left by width of base
of claw 1.

Bellonci Organ (Figure 22/): Short, cylindrical, bare, with
indistinct striations near tip.

Eyes: Medial eye unpigmented, bare (Figure 22/). Lateral
eye about same size as medial eye, with about 24 ommatidia,
and without pigment between ommatidia (Figure 22A).

Upper Lip (Figure 24c,d): Anterior unpaired part with
large glandular openings; each side of paired posterior part with
short lateral lobe with 2 glandular openings followed by
smaller lateral lobe with 1 glandular opening.

Genitalia (Figure 24e,f): Elongate lobes on each side of
body anterior to furca (sclerotized parts stippled). Basal sclerite
Y-shaped, distal hood very short, with toothed tip.

Anterior of Body (Figure 24c,d): With truncate anterior
process dorsal to upper lip.

Posterior of Body: Evenly rounded and bare ventral to
dorsal end of girdle, slightly undulate dorsal to dorsal end of
girdle, but without distinct lobes.

Y-Sclerite (Figure 23/?): Ventral branch represented by
small prong.

REMARKS.—The variation in the width of the posterior
extension of the caudal process is greater than usually present
in species of the genus, and it is possible that specimens with
narrow caudal processes and those with broad caudal processes
are not conspecific. Because of the similarity in appendages of
both narrow and broad forms it is expedient to include them in
one species. The size range of the male is also greater than
usually present in species of the genus.
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FIGURE 24.—Skogsbergia solox Kornicker, new species, adult male, holotype: a, right 6th limb, mv; b, tip 7th
limb (nabs); c,d, anterior process and upper lip from right and left sides; e, left and right copulatory organs;/ left
copulatory organ. Adult male, paratype, USNM 194169: g. complete specimen from left side, length 1.26 mm.
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DESCRIPTION OF ADULT FEMALE (Figure 25).—Carapace

larger than that of adult male and with dorsal end of caudal
process not forming angle with margin of valve dorsal to
process (Figure 25a-c).

Infold: Not examined in detail, but in general similar to
that of adult male.

Carapace Size (length, height in mm): BT-216:1.62, 0.96.
BT-218: USNM 194181, 1.66, 0.98; USNM 194209, 3
specimens: 1.62, 0.99; 1.49, 0.86; 1.59, 0.91.

First Antenna (Figure 25d,e): 1 st joint bare. 2nd joint with
medial and lateral spines (spines not shown in Figure 25d). 3rd
joint shorter on medial side than on lateral side, with minute
terminal ventral bristle and short proximal dorsal bristle. 4th
joint with short terminal ventral bristle and longer subterminal
dorsal bristle. Sensory bristle of 5th joint with 9 long proximal
filaments, 3 shorter and slenderer distal filaments, and 1 short
subterminal filament. 6th joint with short spinous medial bristle
(with few indistinct spines) near dorsal margin. 7th joint:
a-bristle about same length as bristle of 6th joint, with few
indistinct spines; b-bristle shorter than sensory bristle of 5th
joint, with 5 marginal filaments, some with spines; c-bristle
longer than sensory bristle of 5th joint, with 10 short proximal
filaments, some with few spines. 8th joint: d- and e-bristles
slightly shorter than sensory bristle of 5th joint, bare with blunt
tips; f-bristle slightly shorter than c-bristle, with 9 short
filaments, most with spines; g-bristle similar to c-bristle.

Second Antenna: Protopodite with spinous distal medial
bristle (Figure 25/). Endopodite single jointed, with 4 proximal
bristles (2 short bare, 1 medium bare, 1 longer spinous) and 1
long terminal filament (Figure 25/). Exopodite: bristle of 2nd
joint reaching to about 9th joint; ventral margin of bristle with
7 or 8 stout spines, dorsal margin with few small indistinct
spines; bristles of 3rd and 4th joints with proximal hairs and 11
ventral spines followed by natatory hairs; bristles of joints 5-8
with natatory hairs; 9th joint with 4 bristles (2 long, 1 medium,
1 short dorsal) with natatory hairs; joints 3-8 with basal spines;
spine of 3rd joint about 3A length of 4th joint; spine of 8th joint
about twice length of 9th joint; lateral spine of 9th joint about
2/3 length of spine of 8th joint.

Mandible: Similar to that of adult male.
Maxilla: Coxale with dorsal bristle with long proximal

hairs. 1st endopodial joint: cutting tooth undulate, and inner
beta-bristle with small spines (tooth stippled in Figure 25g).
2nd endopodial joint: 2 posterior of the 4 a-bristles with few
anterior spines at midlength. Limb otherwise similar to that of
adult male.

Fifth Limb: Endite I with 7 spinous bristles (male with 6).
1st exopodial joint: bristle proximal to smooth peg of main
tooth with 3 long proximal hairs (male with 2 hairs); anterior
side with row of 3 bristles (male with 2 or 3). 3rd exopodial
joint: both bristles of outer lobe with long proximal and short
distal spines (inner bristle of male without long spines). Fused
4th and 5th joints without node between pairs of terminal

bristles (adult male either with or without node). Limb
otherwise similar to that of adult male, and differences noted
above probably not significant.

Sixth Limb: With 4 short bare epipodial bristles. Endite I
with 2 short spinous proximal medial bristles and 1 long
spinous terminal bristle; endite III with 1 long spinous medial
bristle and 5 or 6 spinous terminal bristles. End joint with 16
spinous bristles. Limb otherwise similar to that of adult male.

Seventh Limb: With total of 18 or 19 bristles: 7 in proximal
group (3 or 4 on each side); terminal group with 11 or 12
bristles (5 or 6 on each side). Limb otherwise similar to that of
adult male.

Furca (Figure 25h): Claw 2 about same length as claw 1.
Furca otherwise similar to that of adult male.

Bellonci Organ (Figure 25/): Broadens distally and with
flat tip.

Eyes: Medial eye unpigmented bare (Figure 25/). Lateral
eye about same size as medial eye, with 30 ommatidia when
viewed under coverslip (Figure 25k), but only 24 apparent
when viewed laterally and not under coverslip (Figure 24/), and
with black pigment between ommatidia. (Lateral eye of adult
male without black pigment, possibly faded during preserva-
tion.)

Upper Lip (Figure 25/): Similar to that of adult male.
Genitalia (Figure 25«): Small oval with attached sperma-

tophore on each side of body anterior to furca.
Anterior of Body (Figure 25e,l): Distal edge of anterior

process more rounded than that of adult male.
Posterior of Body and Y-Sclerite (Figure 25m): Similar to

those of adult male.
COMPARISONS.—The carapace of 5. solox differs from those

of 5. calyx Kornicker, 1992, and 5. hesperidea (Muller, 1906)
in having a broadly rounded rather than triangular caudal
process. The adult male 1 st antenna of 5. solox differs from
those of S. iota Kornicker, 1992, and S. plax Kornicker, 1992,
in having abundant filaments on the f- and g-bristles. The furca
of 5. solox differs from those of 5. costae Kornicker, 1974, and
5. megalops (Sars, 1872) in having claw 2 nonarticulated, and
from that of 5. squamosa Kornicker, 1974, in having claw 3
articulated. Skogsbergia solox differs from 5. galapagensis
Kornicker and Iliffe, 1989a, in having a well developed lateral
eye. The carapace of the adult male S. solox differs from S.
minuta Poulsen, 1962, in being larger; the mandible differs in
having a basale with three rather than two a-bristles, three
rather than two c-bristles, one short dorsal bristle with stout
spines on the 2nd endopodial joint, and in having the shortest
bristle of the 3rd endopodial joint slender rather than broad; the
7th limb differs in having 18 rather than 12 bristles; the furca
differs in having on each lamella seven rather than eight claws,
and in having claw 2 with a pointed rather than rounded tip. The
adult male S. solox differs from that of S. curvata Poulsen,
1962, in being smaller, in having a 1st antenna with a shorter
ventral bristle on the 3rd joint, shorter ventral and dorsal
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FIGURE 25.—Skogsbergia solo.x Kornicker, new species, adult female, paratype, USNM 194181: a, complete
specimen from right side, length 1.66 mm; b. anterior left valve, ov; c, posterior right valve, ov; d, left 1 st antenna
(nabs), mv; e, part of anterior of body from left side (nabs);/ distal protopodite and endopodite left 2nd antenna,
mv; g. cutting tooth (stippled) and beta-bristles 1st endopodial joint left maxilla, lv; h, right lamella of furca (teeth
not shown); i, medial eye and Bellonci organ from left side;y, right lateral eye; k, lateral eye under cover slip at
twice magnification of/: /. anterior process and upper lip from left side; m, left Y-sclerite; n, left genital organ and
spermatophore.
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bristles on the 4th joint, and two rather than three small suckers
on filaments of the b- and c-bristles of the 7th joint; the
mandible differs in having three rather than two c-bristles on
the basale, and the three claws of the 2nd endopodial joint are
pectinate rather than bare; the end joint of the male 6th limb
differs in having 12-14 rather than 18 bristles; the male furca
differs in not having strongly curved claws and in having seven
rather than eight claws, and the Bellonci Organ differs in being
cylindrical rather than pear-shaped. The claws of the furca of
the female 5". curvata (Poulsen, 1962:169) are not curved. The
adult male S. solox differs from those of 5. lerneri (Kornicker,
1958) and S. menezi Kornicker, 1970, in being smaller and in
having seven rather than eight claws on each lamella; S. lerneri
also has five rather than four proximal bristles on the
endopodite of the 2nd antenna. The adult male S. solox differs
from that of S. strophinx Kornicker, 1991, in having a smaller
lateral eye and seven rather than eight claws on each lamella of
the furca. Bristles along the anterior list of each valve ventral to
the incisur of the male S. solox are unusually long (Figure
22c,d) and might be useful in identification.

Skogsbergia plax Kornicker, 1992

FIGURE 26

Skogsbergia plax Kornicker, 1992:73, figs. 40-44.

HOLOTYPE.—MNHN Os 440, undissected adult male in
alcohol.

TYPE LOCALITY.—Mozambique Channel, Glorioso Islands,
depth 24 m (Kornicker, 1992:73).

MATERIAL.—BT-222: USNM 194206, 1 adult male and 2
juveniles. BT-837: USNM 194173, adult male on slide and in
alcohol. BT-848A: USNM 194205, adult female with small
unextruded eggs.

DISTRIBUTION.—Northern Mozambique Channel at depths
of 6-24 m (Kornicker, 1992:73). Madagascar: see "Material."
Known depth range 7-24 m.

SUPPLEMENTARY DESCRIPTION OF ADULT MALE (Figure

26a-g).—Carapace shape similar to that described by Kor-
nicker (1992:75), but slightly larger (Figure 26a).

Carapace Size (length, height in mm): BT-222: USNM
194206, 1.06, 0.63. BT-837: USNM 194173, 1.05, 0.63.
Kornicker (1992:75) gave length range of 0.94-1.03 mm, and
height range of 0.56-0.60 mm. Including Madagascar speci-
men, length range 0.94-1.06 mm, height range 0.56-0.63 mm.

Lateral Eye (Figure 26a,e): With about 32 ommatidia;
without brown pigment between ommatidia present on speci-
mens described by Kornicker (1992:77) (possibly a preserva-
tion artifact).

SUPPLEMENTARY DESCRIPTION OF ADULT FEMALE (Figure

26h).—Carapace shape similar to that described by Kornicker
(1992:73), but slightly larger (Figure 26h).

Carapace Size (length, height in mm): BT-848A: USNM

194205, 1.46, 0.86. Kornicker (1992:73) gave length 1.36 mm,
height 0.81 mm.

Seventh Limb: Limb coiled, similar to 7th limb illustrated
by Kornicker (1992, fig. 42g).

Lateral Eye (Figure 26/z): Large with many ommatidia and
brown pigment between ommatidia.

Skogsbergia calyx Kornicker, 1992

FIGURES 27,28

Skogsbergia calyx Kornicker, 1992:59, figs. 32-34.

HOLOTYPE.—MNHN Os 437, adult female on slide and in
alcohol.

TYPE LOCALITY.—Mozambique Channel, Glorioso Islands,
depth 26 m (Komicker, 1992:59).

MATERIAL.—BT-227: USNM 194204, ovigerous female on
slide and in alcohol. BT-683: undissected specimen (length
2.14 mm, height 1.27 mm).

DISTRIBUTION.—Northern Mozambique Channel at a depth
of 26 m (Kornicker, 1992:59). Madagascar: see "Material."
Known depth range intertidal to 27 m.

CORRECTION.—During the present study I noticed some
errors in the original description of the species (Kornicker,
1992:59), which I would like to correct here. The "3rd
endopodial joint" in the description of the 5th limb (p. 63)
should be "3rd exopodial joint." "USNM 193703" in the
descriptions of the 1 st and 2nd antennae, mandible, and 6th
limb should be "MNHN Os 437." In Figure 33/ (maxilla) the
bristle labeled "c" adjacent to the anterior b-bristle should be
labeled "b."

SUPPLEMENTARY DESCRIPTION OF ADULT FEMALE (Figures

27, 28).—Dorsal edge of caudal process of left valve with
broad swelling (Figure 21a,c,e) not present on right valve
(Figure 27d,f).

Infold: Caudal process: ridge at anterior end with 7-9
small bristles; infold posterior to ridge with 7-10 short bristles
(Figure 21e,f).

Carapace Size (length, height in mm): USNM 194204,
2.13, 1.19.

First Antenna: Sensory bristle of 5th joint with 8 long
proximal filaments followed by 3 shorter and slenderer
filaments and very short subterminal filament.

Second Antenna: Endopodite unjointed, with 1 long, 1
medium, and 2 short proximal bristles, and 1 very long terminal
filament (Figure 28a).

Mandible: Dorsal margin of 2nd endopodial joint with 4
long bristles, 3 spinous cleaning bristles, and 2 short slender
proximal bristles (Figure 286).

Maxilla: Endite I with 10 or 11 bristles. Cutting tooth of
1st endopodial joint rounded (Figure 28c). Middle b-bristle of
2nd endopodial joint with 3 or 4 anterior and 2 posterior teeth
(in Figure 28c, a-, c-, and d-bristles not shown).
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FIGURE 26.—Skogsbergia plax Kornicker, 1992, adult male, USNM 194173: a, complete specimen from right
side, length 1.05 mm: b, right lamella of furca; c, posterior of body from right side; d, medial eye and Bellonci
organ from right side; e, right lateral eye; / anterior process and upper lip from right side; g, part of anterior of
body from left side. Adult female, USNM 194205: h, complete specimen from left side, length 1.46 mm.
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FIGURE 27.—Skogsbergia calyx Komicker, 1992, ovigerous female, USNM 194204: a, complete specimen from
left side, length 2.13 mm; b,c, anterior and posterior, respectively, left valve, ov; d, posterior of complete
specimen from right side; e,f, caudal process of left and right valves, respectively, iv.
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FIGURE 28.—Skogsbergia calyx Kornicker, 1992, ovigerous female, USNM 194204: a, distal protopodite and
endopodite right 2nd antenna, mv; b, 2nd endopodial joint right mandible, mv; c, tip of left maxilla (nabs), lv; d,
bristle row of I st exopodial joint 5th limb, av; e, 1 st and 2nd exopodial joints right 5th limb, pv (drawn without
cover slip):/ tip of 7th limb; g, posterior of body from right side (not all teeth of furcal claws shown); h, right
lateral eye, lv; i. left lateral eye (drawn at twice magnification of A), mv;y", medial eye and Bellonci organ; k, upper
lip and anterior process from right side; /, anterior of body from left side.
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Fifth Limb: Epipodite with 51 bristles. Endites I, II, and III
with 7, 5, and 7 bristles, respectively. Small inner bristle of row
of 3 bristles on anterior side of 1st exopodial joint with long
proximal and short distal spines (Figure 28a1); anterior bristle
near protopodial tooth with short marginal spines. 2nd
exopodial joint with 4 b'-bristles (longest with 17 cusps), and 3
b"-bristles (longest with 25 cusps) (Figure 28e); d-bristle short
bare. Outer lobe of 3rd exopodial joint with 2 terminal bristles
with long proximal and short distal spines.

Sixth Limb: With 3 or 4 epipodial bristles with tubular tips.
End joint with 20 bristles (3 short slender (with short marginal
spines) near anterior end, 14 longer and stouter bristles with
long proximal and short distal spines, followed by 3 longer
plumose bristles).

Seventh Limb: Proximal group with 6 or 7 bristles (3 on
comb side, 3 or 4 on peg side) each with 4-6 bells; 12 bristles
(6 on each side) in distal group, all on terminal segment, each
with 1-7 bells. Sclerotized ridge within comb indistinct, spines
not observed. Process opposite comb with 2 adjacent ridges
each with 6 minute terminal teeth (Figure 28/).

Furca (Figure 2Sg), Upper Lip (Figure 2Sk,l), Genitalia
(Figure 28g), Anterior of Body (Figure 2Sk,l), Posterior of
Body (Figure 28g), Y-Sclerite (Figure 28g), and Pigmenta-
tion: Similar to those described by Kornicker (1992:59-63).

Bellonci Organ (Figure 28/): Short, with length and height
equal.

Eyes: Medial eye unpigmented bare (Figure 28/,/). Lateral
eye larger than medial eye; right eye of USNM 194204 with 26
ommatidia visible when eye viewed laterally and eye not under
cover slip (Figure 28//); left eye of same specimen with 33
ommatidia when count made with eye under cover slip (Figure
28/). Ommatidia light amber color; in transmitted light all
ommatidia, except ommatidia along outer edge, covered with
matrix of brown pigment (stippled area in Figure 2Sh,i).

Eggs: USNM 194204 with 6 fairly well-developed ellipti-
cal eggs in marsupium, but lateral eyes not visible; length of
typical egg 0.27 mm.

DISCUSSION.—The description above of USNM 194204 is
concerned mainly with characters that differ from those in the
original description of the species (Kornicker, 1992:59). The
larger carapace of the present specimen and the shorter Bellonci
organ suggests that it might not be S. calyx, but until additional
specimens are available to determine intraspecific variability, I
find it expedient to refer the specimen to 5. calyx.

The dorsal margin of the caudal process of the left valve of
USNM 194204 has a swelling fairly similar to that on the right
valve of Skogsbergia hesperida (Muller, 1906). This swelling
was not reported in the original description of S. calyx, but the
tip of the caudal process of the left valve of the holotype
appears to be broken off (see Kornicker, 1992, fig. 32f), and
that may account for the apparent lack of a swelling on the
holotype. I did not reexamine the holotype, which is in France,
but I reexamined a paratype, USNM 193703, a juvenile (A-2
instar), and observed a swelling on the dorsal margin of the
caudal process of the left valve.

Vargula Skogsberg, 1920

TYPE SPECIES.—Cypridina (Vargula) norvegica Baird,
1860.

COMPOSITION AND DISTRIBUTION.—Including a new species

described herein, the genus contains about 50 species; two have
been described from the northern Mozambique Channel at
depths of 18-550 m (Kornicker, 1992:81).

Vargula grex, new species

FIGURES 29-31

ETYMOLOGY.—From Latin grex (flock, herd).
HOLOTYPE.—Instar V female on slide and in alcohol.
TYPE LOCALITY.—BT-186.

PARATYPES.—None.

DISTRIBUTION.—Only collected at type locality.
DESCRIPTION OF INSTAR V FEMALE (Figures 29-31).—

Carapace elongate (Figure 29a); tip of rostrum with 3 or 4
minute digitations (Figure 29c); several digitations also along
anteroventral margin (Figure 29a); in side view, dorsal end of
narrow caudal process delimited from valve edge dorsal to
process by very slight concavity (Figure 29a).

Infold: Rostral infold with 9 or 10 bristles (Figure 29c);
inner edge of incisur with 2 bristles (1 long, 1 short); 2 small
bristles ventral to inner end of incisur and 2 longer divided
bristles along anteroventral edge (1 shown in Figure 29c);
anteroventral infold plus ventral infold to about valve
midlength with about 28 bristles; list broadens from posterior
'/4 of ventral margin to about ventral half of posterior margin;
broad list with fairly straight distal edge, several indistinct
minute bristles (2 shown in detail in Figure 29b), and numerous
pore canals (Figure 29b).

Selvage: Lamellar prolongation of selvage broad and
striate along lower margin of incisur, narrow and without striae
elsewhere, but prolongation not observed along posterior edge
of caudal process.

Central Adductor Muscle Attachments (Figure 29d): Com-
prising about 15 oval attachments.

Carapace Size (length, height in mm): Holotype, 1.43,
0.76.

First Antenna (Figure 29e,f): 1st and 2nd joints bare. 3rd
joint short with 2 bristles (1 ventral, 1 dorsal). 4th joint with 2
bristles (1 ventral, 1 dorsal). Sensory bristle of 5th joint with 8
long proximal filaments, 2 shorter and slenderer distal
filaments, and bifurcate tip. 6th joint with short medial bristle
near dorsal margin. 7th joint: a-bristle slightly longer than
bristle of 6th joint; b-bristle about twice length of a-bristle, with
about 5 short filaments; c-bristle about xb longer than sensory
bristle of 5th joint, with 8 slender filaments and bifurcate tip.
8th joint: d- and e-bristles about twice length of b-bristle, bare
with blunt tips; f-bristle with tip missing (7 slender filaments on
remaining part); g-bristle similar in length to c-bristle, with 8
slender filaments, some with spines, and bifurcate tip; joint
with minute lateral papilla proximal to d- and e-bristles.
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FIGURE 29.—Vargula grex Kornicker, new species, instar V female, holotype: a, complete specimen from left
side, length 1.43 mm; b, posterior left valve, iv; c, anterior left valve, iv; d, central adductor muscle attachments
left valve, ov; e. left 1st antenna (nabs), Iv; / distal part of right 1st antenna (nabs), Iv; g, distal protopodite and
endopodite left 2nd antenna, mv; h,i, left mandible, mv.
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FIGURE 30.—Vargula grex Kornicker, new species, instar V female, holotype: a, left maxilla (nabs), mv; b,
endites left maxilla, Iv; c, a-bristles, 1st endopodial joint right maxilla, lv; d, cutting tooth (stippled) and
beta-bristles 2nd endopodial joint left maxilla, mv; e, alpha-bristles 1st endopodial joint and b-d-bristles 2nd
endopodial joint, left maxilla, m v ; / part of right 5th limb (nabs), av; g,h, parts of left 5th limb (nabs), pv.

posterior steps not well defined as on illustrated left tusk.
Genitalia: None observed.
Anterior of Body: Small rounded knob just ventral to base

of 1 st antenna (Figure 29e).
Posterior of Body (Figure 3 \g):

posterodorsal corner.
Bare with evenly rounded
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FIGURE 31.—Vargula grex Kornicker, new species, instar V female, holotype: a, dorsal bristle of coxale right
maxilla, lv; b, left 6th limb, mv; c, left lamella of furca (teeth not shown); d. part of anterior body from left side;
e, detail left lateral eye ; / upper lip from left side; g, posterior of body from left side.

Y-Sclerite (Figure 3 lg): Typical for subfamily.
Eggs (Figure 3 lg): Holotype with minute eggs in ovaries.
COMPARISONS.—The mandible of V. grex differs from those

of V. arx Kornicker (1992:81) and V. sagax Kornicker
(1992:87) in having a ventral finger-like terminal process on
the 2nd endopodial joint, and a bristle with a proximal bulge
near the ventral edge of the 3rd endopodial joint. Vargula arx
also differs from V. grex in lacking lateral eyes.

Vargula plicata Poulsen (1962:189) is known only from the
adult male and, therefore, is not directly comparable with the
A-l female V. grex. The length of the adult male V. plicata is
1.31 mm (Poulsen, 1962:190), whereas the length of the A-l
female V. grex is 1.43 mm. The middle claw of the 3rd
endopodial joint of the mandible ofV.plicata is shorter than the
other two (Poulsen, 1962:191), whereas all three are of similar

length in V. grex. Other differences occur in the lengths and
spinosities of the bristles of the basale and 1st endopodial joint
of the mandibles of the two species. Vargula plicata is known
only from the Celebes Sea (Poulsen, 1962:189). It is possible
that when equivalent stages and sex of V. plicata and V. grex
are known they will be shown to be conspecific.

The 3rd endopodial joint of the mandible of Sheina orri
Harding (1966:374) bears a bristle with a bulbous base similar
to that of V. grex, but the bristle on 5. orri bears a hirsute pad
at the tip that is not present on the equivalent bristle of V. grex
(Kornicker, 1986b:641, 642). The coxale endite of the
mandible of V. grex is not reduced as it is in S. orri (Kornicker,
1986b:641).

The generic placement of V. grex should be considered
tenuous until the adult male is known.
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Second Antenna (Figure 29g): Protopodite with short distal
medial bristle with indistinct spines. Endopodite 3-jointed: 1st
joint with 1 long and 2 short proximal bristles and 1 long distal
bristle; 2nd joint elongate with small terminal bristle; 3rd joint
elongate with long terminal filament. Exopodite: bristle of 2nd
joint reaching 8th joint, with about 13 stout ventral spines;
bristle of 3rd joint long, with natatory hairs and proximal
ventral spines; bristles of joints 4-8 with natatory hairs; 9th
joint with 4 bristles (2 long and 1 medium with natatory hairs,
1 short dorsal (hairs if present obscured)); joints 3-8 with basal
spines longer on distal joints; basal spine of 8th joint slightly
longer than 9th joint; 9th joint with lateral spine longer than
joint; minute spines usually present along distal edges of joints
2-8 not observed (obscured).

Mandible (Figure 29h,i): Coxale endite spinous, with 2
closely spaced terminal spines larger than adjacent spines and
without peg between them; small bristle present near base
(Figure 29h). Basale without spines; ventral margin with 2
fairly long bare a-bristles (1 about 2/3 length of other); 1 small
bare b-bristle (with base on lateral surface), 2 bare c-bristles
(proximal short, distal long); and 2 d-bristles (proximal
medium length bare, distal long with long spines in middle part
and bare in terminal '/4-'/3); c- and d-bristles separated by wide
space; dorsal margin with 1 short bristle at 3/4 length, and 2
slender subterminal bristles (medial bristle shorter). Exopodite
about 3/4 length of dorsal margin of 1st endopodial joint, with
distal hairs and 2 slender subterminal bristles (distal bristle
shorter). 1st endopodial joint with 4 ventral bare bristles. 2nd
endopodial joint: ventral margin with 2 small separated distal
bristles and 1 stout finger-like subterminal process (bristle not
observed lateral to process, possibly obscured); dorsal margin
with 8 proximal bristles (5 long, 2 medium, 1 short spinous).
3rd endopodial joint with 3 stout bare claws and 4 bristles (1
lateral near dorsal edge (type of tip and exact length of bristle
obscured), 2 small medial near ventral edge, 1 lateral near
ventral edge with stout proximal bulge and rings only in
narrower distal part) (Figure 29/).

Maxilla: Endite I with 10 spinous and pectinate bristles
(Figure 306); endite II with 4 spinous and pectinate bristles
(Figure 30b); endite III with 1 proximal bristle (Figure 30a) and
4 terminal spinous and pectinate bristles (Figure 30b) (not all
marginal spines and teeth shown). Coxale with fringe of dorsal
hairs and plumose dorsal bristle (Figure 31a; not shown in
Figure 30a). Basale with slender ventral bristle (Figure 30a).
Exopodite well developed, with 3 bristles (proximal and middle
bristle with long marginal hairs) (Figure 30a). 1st endopodial
joint with few hairs, 2 ringed alpha-bristles, both with fairly
long marginal hairs (Figure 30a,e), and 2 ringed beta-bristles,
only the smaller with marginal hairs (Figure 30a,d), and cutting
tooth with 3 cusps (Figure 300,0"). 2nd endopodial joint with 4
short stout ringed a-bristles with minute marginal teeth (Figure
30a,c), 3 b-bristles (shortest unringed, others ringed) with
marginal teeth (teeth on middle bristle longest; shortest bristle
with only few distal teeth) (Figure 30a,e), 3 c-bristles (1
minute) (Figure 30e; minute c-bristle not shown in Figure 30a),
and 3 d-bristles (only outer bristle ringed) (Figure 30a,e).

Fifth Limb: With 3 endites (bristles not counted). Epipo-
dite with 42 bristles. Protopodite with long curved anterior
tooth (stippled in Figure 30/). 1st exopodial joint: anterior side
with 2 stout bristles and 2 slender weaker bristles closer to
protopodial tooth (Figure 30/); main tooth with smooth
proximal peg and 5 stout cuspate teeth (proximal tooth with 9
small cusps, distal tooth with 15); spinous ringed bristle
proximal to main tooth (Figure 30g). 2nd exopodial joint with
3 stout unringed pectinate a-bristles, a total of 7 or 8 ringed
pectinate b'- and b"-bristles, 1 stout posterior ringed c-bristle
with long proximal hairs (Figure 30g), and 1 long anterior
d-bristle with long hairs (Figure 30/). 3rd exopodial joint: inner
lobe with 3 stout ringed bristles (proximal bristle with long
hairs); outer lobe hirsute, with 2 stout ringed terminal bristles
(Figure 30h). 4th and 5th exopodial joints fused, hirsute, with
total of 3 bristles.

Sixth Limb (Figure 3\b): Epipodite with 4 bare bristles.
Endite 1 with 1 small medial spinous bristle and 1 longer
terminal bristle (broken off on both limbs of holotype); endite
II with 3 spinous bristles (2 small medial, 1 long terminal)
(right limb of holotype aberrant in having two 2nd endites, one
with 1 small medial bristle, and other with 3, both with 1
terminal bristle); endite III with 3 spinous terminal bristles
(long bristle on each side of short bristle); endite IV with 3
terminal bristles (1 short, 2 long). Ventral margin of skirt with
5 anterior bristles (with long proximal and short distal spines)
separated by space from 3 bristles (anterior with long proximal
and short distal spines, 2 posterior with long hairs); ventral
margin of skirt with long medial hairs and stouter lateral hairs;
medial surfaces of skirt and endites III and IV with long hairs.

Seventh Limb: Each limb with 5 tapered proximal bristles
(2 on comb side, 3 on peg side) each with 1 bell; terminus with
7 tapered bristles (4 on comb side, 3 on peg side) each with 1 -3
bells. Terminus with 5 comb teeth opposite single peg.

Furca (Figure 31c,g): Each lamella with 7 claws; claws 2
and 4 nonarticulated; claw 2 very slightly broader than claw 1;
claw 3 much narrower than claw 4 and either same length or
slightly longer; claw 1 of right lamella anterior to left by width
of claw base; each claw with medial and lateral rows of teeth
(not shown); distal medial teeth of claw 1 slightly larger,
otherwise teeth of each claw similar in length.

Bellonci Organ (Figure 3ld): Lemon-shaped with small
terminal process.

Eyes: Medial eye bare and with brown pigment (Figure
31a"). Lateral eye larger than medial eye, with 14
amber-colored divided ommatidia (Figure 31a',e); suture
dividing each ommatidium more or less parallels long axis of
eye; brown pigment present between ommatidia and coating all
ommatidia except those along periphery.

Upper Lip (Figure 31/): Unpaired part with many small
glandular processes. Posterior paired part with 2 long tusks
each with 2 small terminal processes and 2 steps on posterior
edge (each step with 1 glandular process); medial surface of
each tusk adjacent to proximal step with 2 small glandular
processes (dotted in Figure 31/); tusks without hairs. Globose
posterior part of lip with long hairs. Right tusk of holotype with
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Pterocypridina Kornicker, 1975

TYPE SPECIES.—Pterocypridina excreta Poulsen, 1962
(subsequent designation, Kornicker, 1975:142).

COMPOSITION AND DISTRIBUTION.—Eight species have been

described (Kornicker, 1983a:5; Kornicker and Poore, 1996),
and a new species is described herein. Species are known from
southeastern North America, Singapore, Thailand, Australia,
and Madagascar. The known depth range is 10-800 m. The
genus has not been reported previously from the Indian Ocean.

Pterocypridina nex, new species

FIGURES 32-35

ETYMOLOGY.—From the Latin nex (violent death).
HOLOTYPE.—Ovigerous female on slide and in alcohol.
TYPE LOCALITY.—BT-172.

PARATYPES.—None.

DISTRIBUTION.—Collected only at type locality.
DESCRIPTION OF ADULT FEMALE (Figures 32-35).—

Carapace oval in lateral view with prominent rostrum with
lateral process and small distinct caudal process with rounded
tip (Figure 32a-g); valve slightly overhangs edge in vicinity of
anteroventral corner (Figure 32e); distinct scalloped ridge
present just within anterior end of valve ventral to incisur
(Figure 326). Valve surface near dorsal edge of rostrum with
indistinct shallow fossae (Figure 326).

Infold: Rostral infold with 20 undivided bristles (Figure
32</); inner end of incisur with 2 closely spaced bristles, a
minute bristle near outer edge, and 3 or 4 small bristles set back
from edge (Figure 32d); anterior infold ventral to incisur with
single row of 8-10 divided bristles ( Figure 32d,e); anterior '/6
of ventral margin with about 30 closely spaced, fairly long,
divided spinous bristles; posterior 5/6 of ventral margin with 2
or 3 widely spaced bristles. Infold of caudal process with
anterior ridge bearing few minute spines; posterior edge of
ridge straight or with few minute protuberances and forms
anterior edge of pocket (Figure 32/g).

Selvage: Lamellar prolongation of selvage broad and
narrowly striate along inner part of ventral margin of incisur
(Figure 32e); narrower prolongation along edge of rostrum and
ventral valve margin; prolongation not observed along poste-
rior edge of caudal process.

Central Adductor Muscle Attachments (Figure 32A): With
elongate and oval attachments.

Hinge: Right valve with knob at anterior (Figure 32d) and
posterior (Figure 32g) ends of hinge, and left valve with
corresponding sockets (Figure 32c. f).

Carapace Size (length, height in mm): Holotype, 2.64,
1.63.

First Antenna (Figure 33a): 1st joint bare. 2nd joint with
few rows of medial spines near dorsal margin. 3rd joint short
(dorsal edge longer on lateral side) with small proximal bare
dorsal bristle and longer distal spinous ventral bristle. 4th joint

with short subterminal bare dorsal bristle and short terminal
spinous ventral bristle. Sensory bristle of 5th joint with 9 long
proximal filaments followed by 3 slender filaments (with few
spines) and short subterminal filament. 6th joint with short
medial bristle (with small widely separated marginal spines)
near dorsal margin. 7th joint: a-bristle similar to bristle of 6th
joint; b-bristle shorter than sensory bristle of 5th joint, with
about 5 short filaments (with few marginal spines) and minute
spines on stem distal to filaments; c-bristle long with tip
missing and 9 short filaments (with few spines) on remaining
part. 8th joint: d- and e-bristles long, bare, with blunt tips;
f-bristle long stout with about 11 short filaments with few
spines; g-bristle long stout with tip missing and 7 short
filaments (with few marginal spines) on remaining part.

Second Antenna: Protopodite with small distal medial
bristle (Figure 336). Endopodite with single joint with 4
proximal bristles and long terminal filament (Figure 336).
Exopodite: 1st joint with indistinct minute terminal medial
bristle (Figure 33c); bristle of 2nd joint with long hairs on
proximal 3/4 and 6-8 slender ventral spines on distal '/4 (Figure
33c): bristles of joints 3 and 4 with short proximal hair-like
spines and natatory hairs (Figure 33c); bristles of joints 5-8
and 4 bristles of 9th joint with natatory hairs, no spines (Figure
33a1); joints 3-8 with basal spines stouter on distal joints
(Figure 33d); basal spine of 8th joint longer than 9th joint;
lateral spine of 9th joint about same length as joint (Figure
33*/); joints 3-8 with indistinct minute spines at distal
dorsal corner (Figure 33c,d).

Mandible (Figure 33e): Coxale endite with 2 stout terminal
spines without peg between them; short bristle at base of endite.
Basale: ventral margin with 2 short a-bristles, no b-bristle, 3
c-bristles (1 minute tubular), and 1 long spinous d-bristle;
dorsal margin with 1 short bare bristle just distal to midlength
and 2 spinous subterminal bristles. Exopodite about same
length as dorsal margin of 1st endopodial joint, with hirsute tip
and 2 subterminal bristles (proximal very long and with short
spines, distal short bare). 1st endopodial joint with 4 ventral
bristles (1 long with long spines, 1 long with short spines, 1
short with short spines, 1 minute bare). 2nd endopodial joint:
ventral margin with 1 minute, tubular, unringed, subterminal,
medial bristle; dorsal margin with 8 proximal bristles (5 long
spinous ringed, 1 medium bare ringed, 1 short slender ringed,
and 1 short stout unringed and with long spines); medial
surface with indistinct rows of slender spines. 3rd endopodial
joint embedded in tip of 2nd joint, with 3 stout subequal bare
claws and 4 bristles (1 long and 2 short ringed, 1 minute
unringed) with tubular tips. (Rings on most bristles not shown
in illustrated limb.)

Maxilla (Figure 34a-c): Endite I with 10 bristles; endite II
with 6 bristles; endite III with 1 proximal and 5 terminal bristles
(Figure 34a). Basale with long spinous terminal ventral bristle
near base of exopodite, 1 short terminal medial bristle near
midwidth, and 1 short bare dorsal bristle (this bristle could be
interpreted to be on coxale). Exopodite with 3 bristles with long
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FIGURE 32.—Pterocypridina nex Kornicker, new species, ovigerous female, holotype: a, complete specimen
from right side, length 2.64 mm; b, anterior right valve, ov; c,d. anterior left and right valve, respectively, iv; e,
anterior left valve (nabs), iv;/g, caudal process left and right valves, respectively, iv; h, freehand sketch of central
adductor muscle ends projecting from right side of body; i, outline of genital organ and attached spermatophore.



52 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

\

FIGURE 33.—Pterocypridina nex Kornicker, new species, ovigerous female, holotype: a, left 1st antenna (nabs),
mv; b, distal protopodite and endopodite right 2nd antenna, mv; c, part of exopodite left 2nd antenna, mv; d, distal
exopodite right 2nd antenna (nabs), Iv; e. left mandible, mv.
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FIGURE 34.—Pterocypridina nex Kornicker, new species, ovigerous female, holotype: a, endites right maxilla, lv;
b, right maxilla (nabs), lv; c, distal left maxilla (nabs), mv; d, distal 2nd exopodial joint right 5th limb, pv; e,
endites left 5th limb, a v ; / left 5th limb (nabs), av; g, right 5th limb (nabs), pv.
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proximal and short distal spines (Figure 34b); proximal bristle
close to tip of exopodite; middle bristle with more long spines
than others. 1st endopodial joint with dorsal spines, 2
alpha-bristles with long spines, 2 beta-bristles (outer pectinate,
inner with short spines), and triangular cutting tooth. 2nd
endopodial joint with 4 a-bristles (2 anterior with few proximal
spines, 3rd bare, 4th pectinate) (Figure 34b), 5 pectinate
b-bristles (Figure 34c; only 3 shown in Figure 34b), 3 pectinate
c-bristles (Figure 34c); and 3 coarsely pectinate d-bristles
(outer with rings in distal half) (Figure 34c).

Fifth Limb: Epipodite with about 50 bristles. Endite I with
5 spinous bristles (Figure 34e); endites II and III each with 6
spinous bristles (Figure 34e,g). Protopodite with stout scle-
rotized anterior tooth (stippled in Figure 34/). 1st exopodial
joint: anterior side with row of 3 pectinate or spinous bristles
(stoutest tooth strongly pectinate) (on illustrated limb middle
bristle fused to stoutest bristle at base); an additional anterior
bristle near protopodial tooth appears to be on endite III but
could be on 1st endopodial joint (Figure 34/); main tooth with
stout proximal triangular peg (with 2 minute terminal spines)
and 6 cuspate teeth (Figure 4g); bristle proximal to peg with
long proximal and short distal spines. 2nd exopodial joint with
3 stout unringed a-bristles with relatively few rounded cusps, a
total of about 6 ringed pectinate b'- plus b"-bristles (Figure
34d), a c-bristle with long proximal hairs and short distal
spines (Figure 34g), and an unusually short bare d-bristle
(Figure 34/). 3rd exopodial joint (Figure 34g): inner lobe with
short bare ringed proximal bristle and 2 longer ringed terminal
bristles with long proximal spines; outer lobe hirsute, with 2
stout ringed bristles with long proximal and short distal spines.
4th and 5th joints fused, with total of 6 ringed bristles with long
proximal spines (some bristles also with distal spines or teeth).
(Rings not shown on most bristles.)

Sixth Limb (Figure 35a,b): With 4 bare epipodial bristles.
Endite I with 4 spinous bristles (2 short medial proximal, 2 long
terminal); endite II with 4 or 5 bristles (2 or 3 short spinous
medial, 1 small bare distal medial, 1 long spinous terminal);
endite 111 with 5 spinous bristles (1 short medial proximal, 4
terminal (1 short, 3 long)); endite IV with 5 or 6 spinous bristles
(1 short medial proximal, 4 or 5 terminal (2 long, 2 or 3 short)).
End joint with 27-30 spinous bristles, abundant medial hairs,
and lateral spines along ventral edge. Limb with brown
pigment filling veins (stippled in illustration). (Not all spines or
rings shown on bristles.)

Seventh Limb (Figure 35c): Each limb with 11-15 bristles:
6-8 in proximal group (3 on comb side, 3-5 on jaw side), each
with 4-7 bells; 13 or 14 in terminal group (6 or 7 on comb side,
7 on jaw side), each with 1-7 bells; 1 bristle on each side in
terminal group longer than others. Terminal segment much
wider than proximal segments; comb with 17 or 18 teeth: 1 or
2 long terminal teeth and on each side 3 shorter teeth with
rounded tips and 5 slightly longer teeth with flat tips; jaw
opposite comb with 6 small teeth on each side of tip.

Furca (Figure 35d): Each lamella with 10 claws; claw 2
nonarticulated; claw 4 narrower than claw 5 but about same
length; all claws with medial and lateral rows of teeth along
posterior edges (not shown); few distal medial teeth of claw 1
larger than others, otherwise teeth on each claw similar in size;
claws 1-3 with slender hairs along anterior edges (not shown);
ventral edge of lamella following claws with row of minute
lateral spines; right lamella anterior to left by width of base of
claw 1.

Bellonci Organ: Missing from holotype, probably broken
off (Figure 35e).

Eyes: Lateral eye with about 34 ommatidia but only 16
visible in lateral view (Figure 35/), with pigment appearing
black in transmitted light but reddish brown in reflected light
(stippled). Medial eye bare with brown pigment (stippled in
Figure 35e).

Upper Lip (Figure 35g): Unpaired anterior part with thin
ventral edge bearing many small glandular processes; posterior
half of unpaired part appearing more transparent than anterior
half. Posterior paired part unusual, with glandular processes
mostly on lateral side; very small indistinct lobe with single
glandular process present proximal and slightly posterior to
lateral glandular processes; posterior lobe with slender spines
and hairs present proximally on each side of lip.

Genitalia (Figure 32/): Oval; USNM 194212 with attached
spermatophore.

Anterior of Body (Figure 35g): With rounded process just
ventral to attachment of 1 st antenna.

Posterior of Body: Bare.
Y-Sclerite (Figure 35h): Without usual ventral branch.
Eggs: Holotype with 32 eggs in marsupium (5 shown in

Figure 32a); length of typical egg 0.34 mm.
COMPARISONS.—The 2nd endopodial joint of the mandible

of P. nex differs from other Cypridinidae in not having four
distal ventral bristles, but instead has only one minute medial
bristle (Figure 33e). Although both limbs of the single
specimen on hand are similar, it is possible that the presence of
only one bristle is an aberrancy.

Pterocypridina nex is close to P. birostrata Poulsen, 1962,
which is incompletely known because the upper lip, mandibles,
and 6th limbs of the single female are in poor condition, and the
female may not be adult (Poulsen, 1962:243-245). Pterocyp-
ridina nex differs from P. birostrata in having a furca with the
4th claw slenderer than the 5th, five rather than three b-bristles
on the 2nd endopodial joint of the maxilla, a distal medial
bristle on the protopodite of the 2nd antenna (Poulsen
(1962:243) states that no bristle was observed on his specimen,
so it may have been obscured rather than absent), but the most
important difference may be that the bristle of the 2nd
exopodial joint of the 2nd antenna of P. birostrata, according
to Poulsen (1962:243), has proximally five or six stout spines
and distally a few scattered longer hairs; stout spines are absent
on the bristle of P. nex, which has many long proximal hairs
and six to eight distal short slender ventral spines.
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FIGURE 35.—Ptewcypridina nex Kornicker, new species, ovigerous female, holotype: a, right 6th limb, mv; b,
epipodite left 6th limb, mv; c, tip of 7th limb; d, right furcal lamella (teeth not shown); e, medial eye (Bellonci
organ broken of f ) ; / right lateral eye (stippled area red in reflected light, black in transmitted light); g, anterior
of body from right side; h, right Y-sclerite.

PHILOMEDIDAE Miiller, 1906 PHILOMEDINAE Miiller, 1906

This family includes two subfamilies, Pseudophilomedinae This subfamily includes eight genera of which only
and Philomedinae. Both are in the collection. Zeugophilomedes is in the collection.
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Zeugophilomedes Kornicker, 1983

TYPE SPECIES.—Philomedes muhichelatus Kornicker, 1958

(Kornicker, 1983c).
COMPOSITION AND DISTRIBUTION.—Including a new species

described herein, the genus includes six species, of which two
have been reported from the Indian Ocean and Red Sea: Z
polae (Graf, 1931:5;), Red Sea, and Z. arostratus (Kornicker,
1967a:2, 1967b: 14), Indian Ocean and Red Sea. Euphilomedes
graffi (Hartmann, 1964:37) (Red Sea) and E. debilis (Brady,
1902:186) (Sri Lanka) may, when more completely known, be
referred to Zeugophilomedes.

Zeugophilomedes sphinx, new species

FIGURES 36-44

ETYMOLOGY.—From the Greek Sphinx (female monster of
Thebes who asked riddles).

HOLOTYPE.—Ovigerous female on slide and in alcohol.
TYPE LOCALITY.—BT-164.
PARATYPES.—BT-164: USNM 194250, adult female with

large unextruded eggs. BT-224B: USNM 194249, adult male.
BT-841: USNM 194246, 1 juvenile; USNM 194247, adult
male on slide and in alcohol; USNM 194248, partly dissected
A-l male on slide and in alcohol.

DISTRIBUTION.—See type specimens, above.
DESCRIPTION OF ADULT FEMALE (Figures 36-39).—Oval in

lateral view with slight flattening in posterior V3 of dorsal
margin in vicinity of hinge line, and shallow anterior concavity
at midheight (Figure 36a,b,d-g). Anterior of rostrum broadly
rounded and scalloped; incisur minute, more clearly visible
from inside (Figures 36d,f,g, 31a,b). Anteroventral margin of
valve scalloped. Edge of valve folded inward along dorsal
margin, posterior margin, and posterior xli of ventral margin
(Figure 36d-g); folded area with convex projection just dorsal
to rostrum and also near posteroventral corner of valve (Figure
36</.g).

Ornamentation: Surface of valve appearing scalloped in
anterior half and reticulate in posterior half (Figure 36a,c).
Lateral surface and valve margins with short bristles broaden-
ing distally and with flat or slightly rounded tips (Figures
36a,c-e. 31b); anterior, ventral, and posterior margins also
with longer pointed bristles (not all shown in Figures 36a,d,
31a). A round clear spot present dorsal to central adductor
muscle attachments (Figure 36a,d,h). Not all reticulations or
bristles shown in illustrations.

Infold: Infold narrow at midheight of anterior margin,
broad posterior to rostrum and along ventral and posterior
margins (Figures 36d,f.g, 31a,b); rostral infold with 4 or 5
spinous bristles (Figures 36d,f,g, 31b); infold ventral to incisur
with 1 bristle (Figure 37a); anteroventral infold with 6-8 striae
(Figure 36d,e); ventral infold with narrow list (Figure 36d,g);
posterodorsal and dorsal infold with slender bristles mostly
hidden by infolded edge of valve (Figure 36g).

Selvage: Outer edge of rostrum with broad lamellar
prolongation with fringe of very long hairs; lamellar prolonga-
tion of anteroventral margin and anterior 3A of ventral margin
with fringe of short or long hairs; lamellar prolongation along
posteroventral corner with fringe of abundant very long hairs;
lamellar prolongation not observed along posterior margin;
lamellar prolongation divided at inner end of small incisur.

Central Adductor Muscle Attachments (Figure
36a,h): Comprising about 23 ovoid scars. A small round
muscle attachment present just ventral to round clear spot
dorsal to adductor muscle attachments. A large round muscle
attachment (attached muscle extends anteriorly and not part of
central adductor muscles) partly covered by clear spot (Figure
36a).

Hinge (Figure 36a,d,e,g): Posterior >/3 of dorsal margin
with straight indented hinge delimited by minute ridge at each
end (Figure 36e).

Carapace Size (length, height in mm): Holotype, 1.32,
0.90. USNM 194250, 1.18, 0.94.

First Antenna (Figure 31c,d): 1st joint with few distal rows
of minute spines. 2nd joint with long spines medially near
ventral margin and proximally on dorsal margin, short terminal
spines on dorsal margin, and 3 bristles (1 ventral, 1 dorsal, 1
lateral). 3rd joint with medial spines, 2 dorsal bristles (1 short
bare, 1 long with long spines at midlength and short distal
spines) near midlength, and 1 subterminal bare ventral bristle.
4th joint with ventral spines, 4 terminal ventral spinous bristles,
and 2 separated distal dorsal bristles with long spines near
midlength and short distal spines. Sensory bristle of 5th joint
with 5 short proximal filaments, 2 (paired) short distal
filaments, then 1 long filament and 2 short terminal filaments
including stem. 6th joint minute, fused to 5th joint, with 1 short
medial bristle near dorsal margin. 7th joint: a-bristle similar to
bristle of 6th joint except with slightly longer spines; b-bristle
with 1 short proximal filament, 2 (paired) short distal filaments,
and 2 short terminal filaments including stem; c-bristle about
same length as f-bristle, with 4 short proximal filaments, 2
(paired) short distal filaments, then 1 longer filament and 2
short terminal filaments including stem. 8th joint: d-bristle as
long as bristle of 5th joint, bare with blunt tip (not shown);
e-bristle small, slender, about 'A length of a-bristle (not
shown); f-bristle longer than b-bristle, with 3 short proximal
filaments, 2 (paired) short distal filaments, then 1 longer
filament and 2 short terminal filaments including stem;
g-bristle longer than f-bristle, with 2 short proximal filaments,
2 (paired) short distal filaments, then 1 longer filament and
bifurcate tip.

Second Antenna: Protopodite bare (Figure 37e). Endopo-
dite 2-jointed (Figure 31e): 1st joint with 4 short bare bristles
and 1 long bristle with long spines near midlength and short
distal spines; 2nd joint with long subterminal bristle with long
spines near midlength and short distal spines, and 1 small
spine-like terminal bristle with minute spine at tip. Exopodite:
1st joint with small terminal medial spine; bristle of 2nd joint
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FIGURE 36.—Zeugophilomedes sphinx Kornicker, new species, ovigerous female, holotype: a, complete
specimen from right side (representative surface ornamentation shown), length 1.32 mm; b, anterior left valve, ov;
c, detail of surface ornamentation left valve (anterior 'A at left, posterior '/3 at right), ov; d, right valve, iv; e,f,
details from d; g, left valve, iv; h, central adductor muscle attachments and round clear spot dorsal to them.
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FIGURE 37.—Zeugophilomedes sphinx Kornicker, new species, ovigerous female, holotype: a.b, details of
anterior left valve from Figure 36g, iv; c. left 1 st antenna (nabs), mv; d, distal left 1 st antenna (d- and e-bristles
not shown); e. distal protopodite and endopodite right 2nd antenna, mv; / right 6th limb, mv; g, right furcal
lamella and part of posterior of body; h. anterior of body from right side.
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reaching past 9th joint, with ventral edges of rings on proximal
3A developed as blunt spines, and with pointed ventral spines
distal to blunt spines (spines much smaller near tip); bristle of
3rd joint slightly longer than bristle of 2nd joint but with
similar ventral spines; bristles of joints 2 and 3 without natatory
hairs; bristles of joints 4-8 long, with natatory hairs and few
stout blunt proximal ventral teeth; 9th joint with 2 long bristles
with natatory hairs and 4 very short bristles (bare or with short
spines); joints 2-8 with minute spines along terminal edges.

Mandible (Figure 38): Coxale endite spinous with or
without small bristle near base. Basale: lateral and medial
surfaces with long spines; dorsal margin with 1 long spinous
bristle at midlength and 2 terminal bristles (lateral bristle
shorter) (dorsal bristles not shown in Figure 38a); ventral
margin and medial surface near margin with 10 or 11 short or
medium spinous bristles (includes 3 or 4 in proximal ventral
corner). Exopodite with spinous pointed tip reaching past
midlength of dorsal margin of 1st endopodial joint, with 2
subterminal bristles. 1 st endopodial joint: medial surface with
rows of spines; ventral margin with 4 spinous bristles (2 long,
1 medium, 1 short). 2nd endopodial joint: medial surface with
rows of spines; ventral margin with spines and 2 distal groups
of spinous bristles (2 in proximal group, 3 in distal (2 stout
unringed or weakly ringed, 1 shorter ringed)); row of several
stout medial spines adjacent to each ventral group (Figure 38c);
dorsal margin and vicinity with 10 long and short bristles (bare
or with short indistinct spines). 3rd endopodial joint with 2
equal-length stout claws (with ventral teeth except near tip) and
3 ringed bristles (bare or with short indistinct spines).

Maxilla: Endites (Figure 39a,6): I with 9 bristles; II with 4
bristles; III with 1 proximal (shown in Figure 39b) and 6 distal
bristles (Figure 39a). Precoxale and coxale with hairs near
dorsal margin (Figure 39b); coxale without dorsal bristle.
Basale with 3 bristles (1 ventral (with long spines), 1 dorsal, 1
medial) (Figure 39b). Exopodite short with 3 bristles (2 long
stout, 1 short slender) (Figure 39d). 1st endopodial joint with
dorsal and distal medial spines, 1 long alpha-bristle with long
proximal and short distal spines, and 2 slender beta-bristles
(Figure 396). 2nd endopodial joint with 3 a-bristles (not
shown), 3 unringed pectinate claws, and 4 ringed spinous or
pectinate bristles (Figure 39c).

Fifth Limb: With 3 endites. Exopodite: 1st joint: anterior
side with 2 bristles at midwidth, both with long spines at
midlength, inner bristle also with short distal spines (Figure
39e); main tooth with 4 constituent teeth (distal tooth large,
blunt, with low rounded proximal cusp and large anterior part;
middle 2 teeth with pointed cusps along dorsal margin;
proximal tooth bare, pointed), and spinous bristle proximal to
proximal tooth (Figure 39e,/). 2nd joint with large flat tooth
(inner margin of tooth obscured on holotype) (Figure 39e);
posterior side (not shown) with long stout proximal bristle and
2 distal adjacent bristles (1 long stout, other small) (usual small
3rd bristle either absent or obscured on holotype). 3rd joint with
3 spinous bristles (2 long, 1 short) on inner lobe and 2 long

bristles (with long spines) on outer lobe. 4th and 5th joints
fused, with total of 7 long spinous bristles.

Sixth Limb (Figure 37/): With 2 small spinous epipodial
bristles. Endites: I with 3 spinous bristles (2 small medial and
1 long terminal); II with 4 spinous bristles (1 short medial, 3
long terminal); III with 7 spinous terminal bristles; IV with 6
spinous terminal bristles; III and IV with rows of minute spines
on lateral surfaces. End joint narrow, not produced posteriorly,
with 13 or 14 bristles (4 longest plumose, others with long
proximal and short distal spines); medial surface with many
rows of short spines; lateral surface with few rows of minute
spines.

Seventh Limb: Proximal group with 3 bristles, 1 or 2 on
each side, each bristle with 2 or 3 bells. Terminal group with 5
bristles, 2 or 3 on each side, each bristle with 3 or 4 bells. All
bristles with marginal spines. Terminus with comb of about 8
slender teeth opposite 2 spinous pegs (Figure 39g).

Furca (Figure 37g): Each lamella with 14-16 claws: 4
primary claws (2 anterior claws (claws 1 and 2) articulated; 2
posterior claws nonarticulated) and 10-12 secondary claws (4
between both 2nd and 3rd and 3rd and 4th primary claws; and
2-4 following 4th primary claw). Primary claws 1 and 2 with
2 rows of fairly large teeth along posterior margins; nonarticu-
lated primary claws bare; secondary claws with few proximal
teeth along anterior and posterior margins; anterior margin of
right lamella with many small spines; fewer anterior spines on
left lamella; right lamella slightly anterior to left.

Bellonci Organ (Figure 31 h): Elongate with short bare
middle segment and long distal segment with indistinct spines
visible at high magnification (°15 ocular, °100 objective) and
rounded tip with minute diaphanous spine.

Eyes: Medial eye unpigmented (Figure 37/J). Lateral eye
absent.

Upper Lip (Figure 31h): Projecting anteriorly, with minute
spine-like process at tip, and many slender spines.

Y-Sclerite (Figure 39h): Straight, with broad dorsal end
with inset clear triangular area.

Eggs: Holotype with 7 eggs in marsupium; length of
typical egg 0.28 mm.

DESCRIPTION OF ADULT MALE (Figures 40-42).—Carapace
more elongate than that of adult female (Figure 40a. b); width of
edge folded inward along posterior margin narrower than that
of adult female (Figure 406).

Ornamentation (Figure 40a,g,h): Similar to that of adult
female.

Infold: Rostral infold with 5 spinous bristles (Figure 406,
fg); anteroventral infold with few indistinct striae and 1 bristle
(Figure 406; striae not shown in Figure 40/g); posteroventral
and posterior infold with many slender bristles (Figure 40h).

Selvage: Similar to that of adult female.
Central Adductor Muscle Attachments (Figure 40a-a'):

More closely spaced than those of adult female and located
more posteriorly (Figure 40a, 6).

Hinge (Figure 406,h): More horizontal than that of adult
female.
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FIGURE 38.—Zeugophilomedes sphinx Kornicker, new species, ovigerous female, holotype: a, part of left
mandible, mv h r rioht m*r.H;ki,» ~..mandible, mv; b.c. right mandible, mv.
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FIGURE 39.—Zeugophilomedes sphinx Kornicker, new species, ovigerous female, holotype: a, endites right
maxilla, mv; b, right maxilla (nabs), mv; c, 2nd endopodial joint right maxilla, mv; d, exopodite left maxilla, mv;
e, distal left 5th limb (nabs), a v ; / main tooth right 5th limb, av; g, tip 7th limb; h, posterior of body from left side
(Y-sclerite stippled).
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FIGURE 40.—Zeugophilomedes sphinx Kornicker, new species, adult male, paratype, USNM 194247: a, complete
specimen from left side (representative surface ornamentation shown), length 1.23 mm; b, left valve, iv; c,d,
central adductor muscle attachments of right valve drawn from outside and inside, respectively; e,f, anterior right
valve drawn from outside and inside, respectively; g,h, anterior and posterior left valve, respectively, iv.
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Carapace Size (length, height in mm): USNM 194247,
1.23, 0.67. USNM 194249, 1.30, 0.74.

First Antenna (Figure A\a,b): 1st joint with rows of small
distal medial spines. 2nd joint with rows of long medial spines
distally and near ventral margin, few rows of distal lateral
spines near dorsal margin, and 3 spinous bristles (1 ventral, 1
dorsal, 1 lateral). 3rd joint with few rows of minute medial
spines, 1 bare ventral bristle, and 2 dorsal bristles (1 short bare,

I long with long spines at midlength and short distal spines).
4th joint with 6 spinous bristles (4 ventral, 2 dorsal). 5th joint
wedged ventrally between 4th and 6th joints; sensory bristle
with stout proximal part (about xk length of bristle) with
abundant thin filaments (not all shown) and slender distal part
with short proximal filament, 2 (paired) smaller distal
filaments, and bifurcate tip (Figure 416). 6th joint long, with
spinous medial bristle near dorsal margin. 7th joint: a-bristle
slightly stouter than bristle of 6th joint and with slightly longer
marginal spines; b-bristle about xh longer than a-bristle, with 3
short proximal filaments, 2 short (paired) distal filaments, and
bifurcate tip (Figure 416); c-bristle long (about twice length of
combined joints 2-8) stout, with 12 short marginal filaments
and bifurcate tip. 8th joint (fused to 7th joint): d-bristle slightly
longer than b-bristle, bare with blunt tip; e-bristle short,
slender, about 'A length of a-bristle (Figure 416); f-bristle long
(about twice length of joints 2-8, slightly longer than c-bristle)
stout, with 13 short marginal filaments and bifurcate tip;
g-bristle about same length as d-bristle, with 2 short proximal
filaments, 3 or 4 short distal filaments, and bifurcate tip. (c- and
f-bristles folded back laterally on both limbs of USNM 194247
and USNM 194249; bristles not shown in Figure 41a,6.)

Second Antenna: Protopodite bare (Figure A\c,d). Endo-
podite 3-jointed (Figure 41e): 1st joint short with 5 short bare
proximal bristles and 1 long bristle (near midlength) with long
spines near midlength and short spines distally; 2nd joint
elongate with 3 spinous bristles at distal 2/3; 3rd joint elongate,
reflexed on 2nd joint, with 1 short proximal bristle, 2 short
slender subterminal bristles, and at tip about 5 ridges formed by
rows of minute spines (middle spine longer and stouter).
Exopodite (Figure 41/): 1st joint with minute straight,
terminal, medial spine; 2nd joint short with short ventral bristle
with small ventral spines; 3rd joint twice length of 2ndjoint,
with long ventral bristle with natatory hairs; joints 4-8 short,
each with long bristle with natatory hairs; 9th joint with 5
bristles (3 long with natatory hairs, 2 small (bare or with few
short hairs)); joints 2-8 with few minute indistinct terminal
spines (lateral and at distal dorsal corner) (not shown).

Mandible (Figure 42a,b): Coxale endite a small sclerotized
structure with 2 terminal prongs and few short proximal spines;
no bristle but several minute papillae present near base of
endite (Figure 42a). Basale: lateral and medial surfaces with
long spines; dorsal margin with long spinous bristle at distal 2/3
and 2 terminal (lateral bristle shorter, both ringed); ventral
margin and medial and lateral surfaces near ventral margin with
I1 bristles (2 long with long proximal and short distal spines;

9 short either bare or with few short spines (2 short bristles
unringed, others ringed). Exopodite with spinous pointed tip
reaching to about midlength of dorsal margin of 1st endopodial
joint, with 2 subterminal bristles. 1st endopodial joint: medial
surface with rows of spines; ventral margin with 4 spinous
bristles (2 long, 2 shorter (1 long and 1 short with long spines,
others with only short spines)). 2nd endopodial joint: medial
surface with rows of spines; ventral margin with spines and 2
groups of spinous weakly ringed distal bristles (2 in proximal
group, 3 in distal group (1 shorter than others)); row of stout
medial spines near distal group (Figure 426); dorsal margin and
vicinity with 8 ringed bristles (rings not shown) (bristles bare or
with short spines (spines not shown)). 3rd endopodial joint with
2 stout claws (with slender ventral teeth except near tip, and
either ringed or weakly ringed) of equal length, 1 short
unringed dorsal claw with upturned tip, and 3 ringed bristles
(bare or with indistinct spines).

Maxilla (Figure 42c,d): Small and with bristles difficult to
resolve (not all shown).

Fifth Limb (Figure 42e): Small; outer lobe of 3rd exopodial
joint with 2 long stout plumose bristles. (Most bristles difficult
to resolve and not all shown.)

Sixth Limb (Figure 42/): With 2 small ringed epipodial
bristles. Endites: I with 3 short spinous bristles (1 medial, 2
terminal); II with 4 spinous bristles (1 medial, 3 terminal); III
with 7 spinous terminal bristles; IV with 6 spinous terminal
bristles; endites III and IV with few rows of minute spines on
lateral surface. End joint narrow, not produced posteriorly, with
14 bristles (1 with short spines, 5 with long proximal and short
distal spines, remaining bristles plumose and generally longer
than others); medial surface with many rows of short spines.
(Not all rings, hairs, and spines shown on bristles.)

Seventh Limb (Figure 43a): Proximal group with 3 bristles,
1 or 2 on each side, each bristle with 2 or 3 bells. Terminal
group with 4 bristles, 2 on each side, each bristle with 3 or 4
bells. All bristles with marginal spines. Terminus with comb of
about 9 spinous teeth opposite 2 spinous pegs.

Furca (Figure 436): Each lamella with 12 or 13 claws: 4
primary claws (2 anterior claws (claws 1 and 2) articulated; 2
posterior claws nonarticulated) and 8 or 9 secondary claws (3
between both 2nd and 3rd and 3rd and 4th claws; 2 or 3
following 4th primary claw). Primary claws 1 and 2 with 2
rows of teeth along posterior margin (not shown); nonarticu-
lated primary claws with row of slender teeth along proximal
half of posterior margin (not shown); secondary claws with
slender teeth along posterior margin and some with few teeth
along anterior margin (not shown); anterior margin of right
lamella with slender spines; right lamella with medial spines
proximal to claw 1 (not shown); right lamella anterior to left by
width of base of claw 1.

Bellonci Organ (Figure 41a): Elongate with indistinct
suture at proximal '/3 and broadening near rounded tip; no
spines visible at magnification examined (°15 ocular; °40
objective).
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FIGURE 41,—Zeugophilomedes sphinx Kornicker, new species, adult male, paratype, USNM 194247: a, anterior
of body from right side showing left 1 st antenna (nabs) and right lateral eye (not all ommatidia shown); b, distal
left 1 st antenna, mv; c, protopodite of left 2nd antenna and left lateral eye from left side; d, distal protopodite and
proximal endopodite left 2nd antenna, mv; e, endopodite left 2nd antenna, mv; / part of exopodite left 2nd
antenna, mv; g, lateral eye.



NUMBER 595 65

FIGURE 42.—Zeugophilomedes sphinx Kornicker, new species, adult male, paratype, USNM 194247: a,b, left
mandible, mv; c, part of right maxilla (nabs), lv; d, distal right maxilla (nabs), Iv; e, distal 5th limb (nabs);/ right
6th limb, mv.
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FIGURE 43.—Zeugophilomedes sphinx Komicker, new species, adult male, paratype, USNM 194247: a, 7th limb;
b, posterior of body from right side (Y-sclerite stippled; teeth not shown on furcal claws); c, copulatory organ
removed from body; d, part of body near posterior from left side (Y-sclerite stippled, only claw 1 of furca shown;
only 1 muscle attachment shown; round clear spot shown dorsal to muscle attachment); e, posterior of body from
left side.
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Eyes: Medial eye with brown pigment (stippled in Figure
41a). Lateral eye about same size as medial eye, with 20
ommatidia and brown pigment between ommatidia (Figure
4\a,c,g; not all ommatidia visible in Figure 41a,c).

Upper Lip (Figure 41a): Rounded, spines not observed.
Y-Sclerite (Figure 43b,d,e): Similar to that of adult female.
Copulatory Organ (Figure 43c): Elongate with several

lobes at tip (one with small hook-like process, one with few
bristles, other hirsute).

DESCRIPTION OF A- l MALE (Figure 44).—Carapace similar
in shape to that of adult female (Figure 44a).

Ornamentation: Similar to that of adult female (some

bristles shown in Figure 44a).
Infold and Selvage: Not examined.
Central Adductor Muscle Attachments: With round clear

spot dorsal to adductor muscle attachments.
Carapace Size (length, height in mm): USNM 194248,

0.93,0.71.
First Antenna: Joints 1-3 similar to those of adult female.

4th joint with 2 separated dorsal bristles (distal with long
proximal and short distal spines, proximal with only short
spines), and 2 terminal ventral bristles (1 or 2 additional ventral
bristles may be missing). Sensory bristle of 5th joint with same
number of filaments as on adult female. 6th joint similar to that

a
\

FIGURE 44.—Zeugophilomedes sphinx Kornicker, new species, A- l male, paratype, USNM 194248: a. complete
specimen from left side, length 0.93 mm: b, distal left 1st antenna (nabs); c, protopodite and 1st endopodial joint
left 2nd antenna, mv; d, distal endopodite left 2nd antenna, mv; e, endopodite right 2nd antenna, mv ; / medial eye
and Bellonci organ from right side; g, right lateral eye (same magnification a s / ) .
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of adult female. 7th joint: a-bristle similar to that of adult
female; b-bristle with 1 short proximal filament, 1 short distal
filament, and 2 short terminal filaments; c-bristle with 5 single
filaments, 2 distal (paired) filaments, then 1 longer filament,
and 2 short terminal filaments including stem. 8th joint: bare
e-bristle about ]/e length of bare d-bristle (Figure 44b); f- and
g-bristles similar to those of adult female.

Second Antenna: Protopodite bare (Figure 44c). Endopo-
dite weakly 3-jointed (Figure 44c-e): 1st joint with 1 long and
3 short bristles, all ringed (rings not shown; bristles not shown
in Figure 44c); 2nd joint elongate with 2 ringed (rings not
shown) ventral bristles (1 short bare, 1 long with long proximal
spines) near midlength; 3rd joint with 2 small unringed bristles
(1 subterminal, 1 terminal). Exopodite: 1st joint with minute
terminal medial spine; bristle of 2nd joint reaching to about 7th
joint, with ventral edge of rings forming blunt proximal and
pointed distal spines; bristles of joints 3-8 short, about same
length as joints 2-9 combined, with spines similar to those of
bristle of 2nd joint, without natatory hairs; 9th joint with 4 short
bristles (2 longest with blunt ventral spines, others bare); joints
2-8 with minute spines along terminal edges. (Absence of
natatory hairs on exopodial bristles indicates that juveniles are
not capable of swimming.)

Mandible: Coxale endite similar to that of adult female,
without small bristle near base. Basale: ventral margin and
medial surface near ventral margin with 10 short bristles (4 in
proximal ventral corner); dorsal bristles similar to those of
adult female. Exopodite and 1st endopodial joint similar to
those of adult female. 2nd endopodial joint: dorsal margin with
8 long and short bristles; joint otherwise similar to that of adult
female. 3rd endopodial joint similar to that of adult female.
Spinosity of limb similar to that of adult female.

Seventh Limb: Proximal group with 2 bristles, 1 on each
side, each bristle with 1 or 2 bells. Terminal group with 4
bristles, 2 on each side, each bristle with 1 or 2 bells. All
bristles strongly tapered (juvenile character). Tip of limb
obscured.

Furca: Each lamella with 11 claws; 4 primary claws (2
anterior claws (claws 1 and 2) articulated, remaining 2 posterior
claws nonarticulated); and 7 secondary claws (2 between 2nd
and 3rd and 3rd and 4th primary claws, and 3 following 4th
primary claw; teeth on claw 1 large, especially 2 proximal teeth
in medial row.

Bellonci Organ (Figure 44/): Elongate, tapering to broadly
rounded tip with minute terminal spine; with proximal suture
better developed than that of adult; at high magnification (°15
ocular, °100 objective) spines visible near suture.

Eyes: Medial eye pigmented (Figure 44/). Lateral eye not
identified with certainty; about half length of medial eye,
without pigment, ommatidia indistinct (Figure 44g).

Genitalia: Not observed.
Y-Sclerite: Similar to that of adult female and male.
SEXUAL DIMORPHISM OF MANDIBLE.—Coxale endite of

adult male smaller and without spines present on endite of

female. Basale of male with two very long ventral bristles
absent on female. Third endopodial joint of male with short
dorsal claw absent on female.

COMPARISONS.—The carapace of the female Z sphinx
resembles that of Z polae in having a minute incisur; they
differ in that Z sphinx bears four or five bristles on the rostral
infold compared to nine on Z polae. The carapace of Z sphinx
is also larger than that of Z polae (female: length 1.18-1.32
mm compared to 1.03-1.06 mm; male: length 1.23-1.30 mm
compared to 1.12 mm) (Kornicker, 1967b:6, 10)). The
anteroventral infold of Z sphinx bears one bristle compared to
six for Z polae. Reticulations on the shell surface of Z sphinx
are without the minute polygons described by Kornicker
(1967b: 10) within reticulations of Z polae, but this could be a
matter of preservation differences. The broad inward foldings
of the dorsal and posterior edges of both valves of the female Z
sphynx have not been reported previously on species of
Zeugophilomedes.

The e-bristle of the 8th joint of the 1st antenna of Z sphinx
is only about V4-V2 the length of the a-bristle (Figures 4\b,
44b); whereas the e-bristle is long in Z polae (Kor-
nicker: 1967b: 10). I reexamined the 1st antennae of a male
(USNM 112659, paratype) and female (USNM 112658,
holotype) of Z arostratus, and a male Z multichelatus
(Kornicker, 1958) (USNM 112940, paratype) and observed that
the e-bristle on each specimen is long. The e-bristle of Z
fonsecensis (Hartmann, 1959) is also long (Kornicker,
1984:131).

PSEUDOPHILOMEDINAE Kornicker, 1967

This subfamily includes five genera (Kornicker, 1967c) of
which one is in the present collection.

Harbansus Kornicker, 1978

TYPE SPECIES.—Harbansus bradmyersi Kornicker, 1978.

COMPOSITION AND DISTRIBUTION.—Including the new spe-

cies described herein the genus includes 19 species plus two
left in open nomenclature (Kornicker, 1992:97; 1995:19). The
genus is cosmopolitan, and two species have been reported
previously from the Mozambique Channel (Kornicker,
1992:97). The known depth range is 1-1015 m.

Harbansus flax, new species

FIGURES 45-47

ETYMOLOGY.—From the Anglosaxony7ea;t (linen).
HOLOTYPE.—A-1 female on slide and in alcohol.
TYPE LOCALITY.—BT-259.
PARATYPES.—None.

DISTRIBUTION.—Collected only at type locality.
DESCRIPTION OF A-l FEMALE (Figures 45-47).—Each
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valve with overhanging rostrum, well-developed caudal proc-
ess, poorly defined lateral ribs, and numerous fairly large
shallow fossae (Figure 45a-d). Anterior edge of rostrum with
13-15 minute tubercles (Figure 45d,e). Rostrum with narrow
rib (with scalloped dorsal edge) near midheight extending
almost to anterior margin of rostrum, and a ridge with scalloped
dorsal edge close to dorsal margin of rostrum (Figure 45d).
Single bristles present along valve margins and distributed
sparsely elsewhere (Figure 45c). (All surface bristles except
those along the ventral margin disappeared on valves of
holotype kept in glycerin for 9 years; because of this it is not
certain whether a few divided bristles might have been initially
present; bristles shown in Figure 45c were drawn by Carolyn
Gast in about 1984; bristles of the infold were not affected by
the glycerine.)

Infold: Infold of rostrum with row of 4 bristles and paired
bristles at inner end of incisur (Figure 45e); 1 small bristle
ventral to inner end of incisur. Infold of caudal process with
row of 5 setose bristles along anterior edge of "pocket" (Figure
45/). Anteroventral infold with 4 or 5 ridges parallel to valve
edge.

Selvage: Wide lamellar prolongation divided at inner end
of incisur.

Carapace Size (length, height in mm): Holotype, 0.87,
0.47.

First Antenna (Figure 45g,h): 1 st joint bare. 2nd joint with
dorsal spines but without bristles. 3rd joint short with ventral
spines and 3 bristles (2 dorsal, 1 medial near ventral margin).
4th joint elongate with indistinct ventral spines and 4 bristles (2
dorsal, 2 ventral). Sensory bristle of 5th joint with 1 short
proximal filament, 1 distal filament, 3 subterminal filaments,
and tip with 2 minute papillae (Figure 45h). 6th joint minute,
fused to 5th, with short medial bristle near dorsal margin
(Figure 45g/ 7th joint: a-bristle about same length as 5th joint,
with minute indistinct marginal spines (Figure 45/;); b-bristle
shorter than bristle of 5th joint, with 2 distal filaments and tip
with 2 minute papillae; c-bristle same length as sensory bristle,
with 3 short proximal filaments, 3 subterminal filaments, and
tip with 2 minute papillae. 8th joint: d- and e-bristles same
length as c-bristle, bare with blunt tips; f-bristle about same
length as c-bristle, with 2 short proximal filaments, 2 longer
subterminal filaments, and tip with 2 minute papillae; g-bristle
about same length as c-bristle, with 2 short proximal filaments,
3 longer subterminal filaments, and tip with 2 minute papillae.

Second Antenna: Protopodite bare (Figure 46a). Endopo-
dite 2-jointed (Figure 46a,d): 1st joint with 1 or 2 small
bristles; 2nd joint with broadly rounded tip (tip either bare (left
limb of holotype, Figure 46d) or with long terminal bristle
(right limb of holotype, Figure 46a), and long ventral bristle
with long spines near midlength. Exopodite (Figure 45b,c): 1st
joint with minute medial bristle on distal margin (not shown);
bristle of 2nd joint reaching past 9th joint, with 6 stout
proximal ventral spines followed by slender ventral spines
(Figure 46b); bristles of joints 3-8 with 6-8 stout ventral

spines and distal natatory hairs (bristle of 5th joint shown in
Figure 46c); bristle sutures more closely spaced distally (in part
bearing natatory hairs); 9th joint with 2 short spinous bristles
(ventral bristle with ventral spines (2 proximal spines stouter);
dorsal bristle with few minute spines) (Figure 46c); joints 4-8
with stout basal spines (Figure 46c); joints 2-8 with indistinct
minute spines along distal edge. (The right exopodite of the
holotype is aberrant in having only 8 joints and 4 bristles on the
terminal 8th joint; the long terminal bristle on the 2nd joint of
the right endopodite is unusual for the genus and also could be
an aberrancy.)

Mandible (Figure 46e): Coxale endite spinous with bifur-
cate tip. Basale: medial surface with 4 small bristles near
ventral margin (3 proximal, 1 near midlength); lateral surface
with long hairs near ventral margin and 2 long spinous bristles;
ventral margin with 1 long spinous terminal bristle; dorsal
margin with 3 bristles (1 near midlength, 2 terminal).
Exopodite about 2h length of dorsal margin of 1 st endopodial
joint, hirsute near tip, with 2 bristles (terminal bristle about '/2
length of proximal bristle). 1 st endopodial joint with 3 ventral
bristles (2 long with wreaths of long spines, 1 short with small
spines). 2nd endopodial joint: ventral margin with 2 pairs of
distal bristles (medial bristle of proximal pair longer than
others); dorsal margin with 5 or 6 bristles near midlength (2
with bases on lateral side; proximal marginal bristle (present
only on right limb of holotype) and distal medial bristle short).
3rd endopodial joint with 3 unringed claws (dorsal claw minute
and indistinct; large claws with minute ventral spines) and 3
ringed bristles).

Maxilla: Endites I and II each with 6 bristles; endite III
with 7 terminal bristles (Figure 46/). Basale with 3 long
terminal bristles (1 spinous ventral, 1 bare dorsal (this could be
on the coxale), and 1 spinous lateral at midwidth) (Figure 46g).
Exopodite small, with 3 bristles (2 long, 1 short) (Figure 46g).
Endopodite: 1st joint with 1 spinous alpha-bristle and 3
beta-bristles (Figure 46A); 2nd joint with 9 bristles including 3
claw-like bristles (Figure 46/). (The single limb studied is
missing the proximal part of endite III so that the presence of a
proximal bristle could not be determined, but one is usually
present in members of the genus).

Fifth Limb: Endite I with 1 long and 1 short bristle (Figure
47a); endite II with about 5 bristles; endite III with about 9
bristles. Exopodite: 1st joint with 2 anterior bristles near
midwidth of distal margin and 1 small bristle near outer distal
corner (Figure 41b)\ main tooth with 4 cuspate teeth (proximal
tooth could be interpreted to be part of 2nd tooth) and short
spinous proximal bristle (Figure 47a,b). 2nd joint with large
squarish tooth with small node on inner edge and 4 posterior
bristles (1 proximal and row of 3 distal (1 long bristle with
small bristle on each side)) (Figure 47a,*). 3rd joint with 3
bristles on inner lobe and 2 on outer lobe (Figure 47a). 4th and
5th joints fused, with total of 5 or 6 bristles (Figure 47a). (Not
all spines and rings on bristles shown.)

Sixth Limb (Figure 47c): With 1 epipodial bristle. Endite I
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a

FIGURE 45.—Harbansus flax Kornicker, new species, A- l female, holotype, length 0.87 mm: a.b, separated right
and left valves, respectively, ov; c.d, posterior and anterior of right valve, respectively, ov; e,f, anterior and
posterior left valve, respectively, iv; g.h, left 1st antenna. Iv.
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g

ex

FIGURE 46.—Harbansus flax Kornicker, new species, A-l female, holotype: a, distal protopodite and endopodite
right 2nd antenna, mv; b, bristle 2nd exopodial joint right 2nd antenna, mv; c, part of exopodite left 2nd antenna
(nabs), lv; d, endopodite left 2nd antenna, lv; e, right mandible, l v ; / endites right maxilla, lv; g-i, right maxilla,
mv;y, 7th limb.



72 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

FIGURE 47.—Harbansus flax Kornicker, new species, A- l female, holotype: a, left 5th limb (not all spines of
bristles shown), pv; b, distal right 5th limb (nabs), av; c, left 6th limb, mv; d, left furcal lamella; e, medial eye and
proximal part of Bellonci organ (broken);/ dorsal view anterior of body with 1st and 2nd antennae removed; g,
left Y-sclerite.

small with 3 bristles; endite II elongate with 3 spinous terminal
bristles; endites III and IV broad (about same width) each with
5 spinous terminal bristles. End joint not prolonged posteriorly,
with 7 bristles (5 spinous anterior, 2 plumose posterior). (Not
all spines and rings shown on bristles.)

Seventh Limb (Figure 46/): Each limb with 2 proximal
bristles (1 on each side) with distal spines but no bells, and 4
terminal bristles (2 on each side) with distal spine and 2 bells;
distal bell with very long clapper. All bristles taper distally.
Terminus with comb with 3 recurved teeth opposite 1 recurved
peg-

Furca (Figure 47d): Each lamella with 6 claws; claws 1,2,
and 4 stout; claws 3,5, and 6 shorter, slenderer, and with broad

base; all claws with short teeth along posterior edges; claw 1
with long slender distal medial tooth); right lamella anterior to
left by width of base of claw 1.

Bellonci Organ (Figure 47e): Distal end missing from
USNM 194213, stump with 1 visible suture.

Eyes: Medial eye bare unpigmented (Figure 47e). Lateral
eyes of holotype not visible in lateral view, but a small
unpigmented process observed on each side of anterior of body
viewed dorsally (after 1st and 2nd antennae were removed)
may be lateral eyes (Figure 47/).

Upper Lip (Figure 47/): With minute spines or processes
at anterior tip.

Genitalia: None observed.
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Posterior of Body: Bare.
Y-Sclerite (Figure 47g): With ventral branch.
COMPARISONS.—The 1st antenna of H. flax differs from

previously described species of the genus in lacking a dorsal
bristle on the 2nd joint. It is possible that lack of that bristle on
H.flax is a juvenile character; however, except for the absence
of the bristle on one of the limbs of an A-l female of//, thrix,
which was considered an aberrancy by Kornicker (1992:101)
because other bristles also were missing from the limb, known
juveniles of other species do not lack the bristle. However, if
future collections of adults of H. flax in Madagascar show
adults to have a dorsal bristle on the 2nd joint, H. flax should
probably be referred to H. thrix, which it resembles in other
characters.

RUTIDERMATIDAE Brady and Norman, 1896

RUTI DERM ATI NAE Brady and Norman, 1896

Rudder ma Brady and Norman, 1896

TYPE SPECIES.—Rutiderma compressa Brady and Norman,
1896.

COMPOSITION AND DISTRIBUTION.—The genus contains

about 30 species of which two (R. arx Kornicker, 1992, and R.
rex Kornicker, 1992) were collected in the western Indian
Ocean. The former species as well as two new species are in the
present collection.

Rutiderma arx Kornicker, 1992

FIGURES 48-57

Rutiderma arx Kornicker, 1992:124, figs. 72-79.

HOLOTYPE.—MNHN Os 272, ovigerous female in alcohol.
TYPE LOCALITY.—Mozambique Channel, Glorioso Islands,

depth 26 m (Kornicker, 1992:124).
MATERIAL.—BT-164: 3 adult males. BT-184: 1 juvenile.

BT-202: 1 early instar. BT-211: USNM 194253, adult male;
MNHN, 5 juveniles. BT-224: USNM 194170, 1 Instar IV male.
BT-231: USNM 194159, ovigerous female on slide and in
alcohol; USNM 194160, partly dissected adult male; USNM
194252, adult male. BT-262: adult male. BT-263: USNM
194175, adult male. BT-264: adult male. BT-270: USNM
197257, partly dissected adult female; USNM 194251, oviger-
ous female on slide and in alcohol; MNHN, 5 juveniles and
adult females plus 22 adult males. BT-272: USNM 194162,
partly dissected adult male; MNHN, 2 adult males. BT-274:
USNM 194258, partly dissected ovigerous female; MNHN, 10
juveniles and adult females (including 2 ovigerous) plus 12
adult males. BT-622: 1 late instar. BT-691: 1 juvenile in
alcohol. BT-693: adult male. BT-870: adult female.

DISTRIBUTION.—Glorioso Islands, depth 24-26 m. Ma-
dagascar: see "Material"; depth, reef flat to 31 m.

REMARKS.—The variability observed in this species is

FIGURE 48.—Rutiderma arx Kornicker, 1992, ovigerous female, USNM
194159, length 1.42 mm.

greater than previously noted for other species of the genus, and
it is possible that more than 1 species has been included in R.
arx. I could not, however, find sufficient consistent morpho-
logical characters to warrant further subdivisions in the
specimens on hand. Nevertheless, several specimens from
Madagascar are described below to assist in splitting the
species, if further study indicates that it is warranted.
Variability within the species is discussed following the present
descriptions.

SUPPLEMENTARY DESCRIPTION OF ADULT FEMALE USNM

194159 (Figures 48-51,57e,f).—Carapace oval in lateral view
with very slight indication of incisur and well-developed
caudal process (Figures 48, 49a); edge of valve in medial view
with slight flattening in vicinity of incisur but without
indentation. Right valve (Figure 49a) with posterodorsal
protuberance absent on left valve.

Ornamentation (Figure 48): Surface with distinct small
round fossae and abundant minute pits between them, weakly
developed low radial ribs along anterior and anteroventral
margins, and scattered bristles; bristles more abundant along
anterior and ventral margins; edge of valve between inner
margin of selvage and valve edge with bristles forming medial
row comprising 1 small bristle between longer bristles (not
shown).

Infold: Rostral infold with 5-7 bristles forming row
paralleling anterodorsal margin; 1 minute bristle present at
outer edge near ventral end of rostrum; anteroventral infold
striate with 5 or 6 bristles forming row paralleling anteroventral
margin. Infold of caudal process with pocket with 8 or 9 bristles
along dorsal edge (Figure 49a); 3 additional bristles anterior to
pocket seemingly a continuation of bristles forming row along
dorsal edge of pocket (2 shown in Figure 49a); 1 small bristle
in pocket near ventral end of dorsal edge of pocket of left valve,
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but not on right valve (Figure 49a). Posterior infold with small
bristle near inner edge dorsal to caudal process (Figure 49a).

Selvage: Lamellar prolongation of selvage divided at inner
end of small incisur; prolongation with marginal hairs along
anterior edge of rostrum, anteroventral margin of valve, and
anterior 3A of ventral margin of valve, bare elsewhere; marginal
hairs longest along anterior margin of rostrum and anteroven-
tral margin of valve.

Central Adductor Muscle Attachments (Figure 49b): Con-
sisting of 16 ovoid scars at midheight of valve and just anterior
to midlength.

Carapace Size (length, height in mm): 1.42, 1.01.
First Antenna (Figure 49c): 1st joint with few distal medial

spines. 2nd joint with row of proximal dorsal spines, row of
distal lateral spines, and 2 spinous bristles (1 dorsal, 1 lateral).
3rd joint fused to 4th, with 3 bristles (1 ventral bare, 2 dorsal
spinous); 4th joint with 3 spinous bristles (2 ventral, 1 dorsal).
5th joint with row of lateral spines at base of sensory bristle;
sensory bristle with 2 small proximal filaments, several
indistinct distal hairs, and terminal spine. 6th joint minute,
fused to 5th, with short spinous medial bristle near dorsal
margin. 7th joint: a-bristle spinous, slightly longer than bristle
of 6th joint; b-bristle about '/3 shorter than a-bristle, with slight
protuberance at midlength and terminal papilla; c -bristle same
length as sensory bristle of 5th joint, with small proximal
filament, several indistinct distal hairs, and terminal papilla
adjacent to indistinct hair-like spine. 8th joint: d-bristle slightly
longer and wider than e-bristle, both shorter than c-bristle and
with blunt tips; f-bristle with 2 small proximal filaments, 1
minute distal spine, and terminal papilla; distal xh of bristle
crooked, with narrowly spaced rings and unusually slender;
g-bristle with 2 fairly long proximal filaments and terminal
papilla adjacent to hair-like spine; distal '/3 crooked, similar to
f-bristle; lateral side of fused 7th and 8th joints with 2 minute
processes (similar to those of R. arx illustrated by Komicker
(1992, fig. 74b). (Rings not shown on bristles.)

Second Antenna: Protopodite bare; edge of sclerite near
endopodite with faint parallel lines (dashed in Figure 49a").
Endopodite comprising single joint with 4 small ringed bare
proximal anterior bristles (Figures 49d, 51e,f). Exopodite: 1st
joint with small terminal tubular bristle near ventral margin;
bristles of joints 2-5 fairly short (about same length as
combined joints 1 -9) with minute blunt spines (distal 7 spines
more widely spaced and longer) and recurved tips; bristles of
joints 6-8 long (about twice length of bristles of joints 1-6)
and with natatory hairs and straight tips; 9th joint with 6 bristles
(3 long and 1 medium (dorsal) with natatory hairs, and 2 small
dorsal either bare or with few small spines); all bristles of 9th
joint with straight tips.

Mandible (Figure 49e): Coxale endite bifurcate, with both
branches pectinate; proximal prong with long hairs near base.
Basale: dorsal margin with 3 bristles at midlength; ventral
margin with 6 bristles (2 proximal unringed pectinate, 2

proximal ringed either bare or with small indistinct spines, 2 at
midlength ringed and with small spines). Exopodite absent. 1st
endopodial joint triangular, with medial spines forming rows,
and with 2 small ventral bristles. 2nd endopodial joint: medial
surface with spines forming rows; dorsal margin with spines
and 4 spinous bristles; ventral margin with 2 terminal a-bristles
(medial of these minute), terminal b-bristle in form of small
process with small, terminal, weakly ringed, tubular bristle;
c-bristle terminal, stout, claw-like, unringed, with proximal
dorsal tooth and serrate dorsal margin; and 2 d-bristles
terminal, spinous, with bases on lateral side. 3rd endopodial
joint: 3 slender ringed bare a-bristles with tubular tips; b-bristle
claw-like, unringed with ventral teeth perpendicular to bristle;
c-bristle stout, claw-like, unringed, with small distal tooth on
dorsal margin, and small teeth along ventral margin except
along tip.

Maxilla (Figure 50a,b): With 3 endites (Figure 50a): I with
3 stout unringed pectinate claws and 3 spinous ringed bristles;
II with 2 stout unringed pectinate claws and 3 spinous ringed
bristles; III with 3 stout unringed pectinate claws, 2 spinous
ringed distal bristles, and 1 spinous ringed proximal bristle.
Precoxale with long dorsal hairs. Coxale with short bare ringed
dorsal bristle. Basale with 3 spinous ringed bristles (1 dorsal, 1
medial at midheight, 1 ventral (not shown in Figure 50a)). 1 st
endopodial joint with few medial rows of spines near dorsal
margin, 1 spinous ringed alpha-bristle with short spines, and 1
ringed beta-bristle with long proximal and short distal spines.
2nd endopodial joint with 2 spinous a-bristles, 2 stout unringed
pectinate claws, 1 spinous ringed bristle dorsal to claws, and 2
spinous ringed bristles ventral to claws. Exopodite small with
3 bare ringed bristles (1 short, 2 long) (Figure 50b). (Rings not
shown on all bristles.)

Fifth Limb: With 3 endites (Figure 50e): I with 3 ringed
bristles; II with 6 ringed bristles; III with 5 ringed bristles (4
long, 1 short). 1st endopodial joint (Figure 52c) with 4
constituent teeth (proximal tooth small with low subterminal
bulge; 2nd to 4th tooth larger and with marginal teeth); 1
spinous ringed bristle proximal to proximal tooth, and 1 bare
ringed tubular bristle proximal to distal tooth. 2nd exopodial
joint comprising large flat sclerotized tooth with 3 smooth
lobes forming inner margin, 1 long spinous ringed bristle on
inner margin, 2 smaller ringed posterior bristles near inner lobe,
1 small spinous ringed posterior bristle near outer proximal
corner, and 2 rows of minute spines adjacent to small bristle
(Figure 50a1). Inner lobe of 3rd exopodial joint with 3 spinous
or pectinate ringed bristles; outer lobe with 2 short spinous
ringed bristles (Figure 50/). 4th and 5th exopodial joints fused,
with total of 4 spinous bristles (Figure 50/). (Rings not shown
on all bristles.)

Sixth Limb (Figure 50g): With 2 small ringed epipodial
bristles with few indistinct marginal hairs. With 4 endites: I
with 3 small spinous ringed bristles; II with 2 ringed bristles (1
long bare, 1 short spinous); III and IV each with 3 ringed
bristles. End joint with 6 bristles (anterior 3 with 2 or 3 long
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FIGURE 49.—Rutiderma arx Kornicker, 1992, ovigerous female, USNM 194159: a, posterior right valve, iv; b,
central adductor muscle attachments left valve, iv; c, left 1 st antenna, lv; d, distal protopodite and endopodite right
2nd antenna, mv; e, left mandible, mv.
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FIGURE 50.—Rutiderma arx Kornicker, 1992, ovigerous female, USNM 194159: a, right maxilla, mv; b,
exopodite left maxilla, Iv; c, 2nd exopodial joint left 5th limb, pv; d. 1st exopodial joint right 5th limb, pv; e,
endites right 5th limb, av; f, distal left 5th limb, pv; g, left 6th limb, mv.
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FIGURE 51.—Rutiderma arx Kornicker, 1992, ovigerous female, USNM 194159: a, 7th limb; b, right furcal
lamella; c, anterior of body from left side; d, posterior of body from right side (Y-scIerite stippled); e. part of
posterior of body from left side showing Y-sclerite and genital organ.

spines followed by many short spines, or with only short
spines; next with long proximal and short distal spines;
posterior 2 plumose); lateral surface with long spines. (Rings of
bristles not shown.)

Seventh Limb (Figure 51a): 4 bristles in proximal group, 2
on each side, each bristle with 2 or 3 (usually 3) bells and distal
marginal spines; 6 bristles in terminal group, 3 on each side,
each bristle with 2-5 bells (2 bristles with 2 bells, 4 with 5) and
distal marginal spines. Terminus with opposing combs of 3 or
4 indistinct alate teeth.

Furca (Figure 5\b): Each lamella with 3 stout claws
followed by 3 smaller claws; long hairs along margins of
lamellae following short claws; claws with slender teeth along
posterior margins; claws 1 and 2 also with slender hairs along

anterior margin; claws 1-3 with medial row of long hairs near
bases; anterior margin of right lamella with few long spines;
right lamella anterior to left by width of base of claw 1.

Bellonci Organ (Figure 51c): Elongate with short broad
part near midlength then tapering to rounded tip with terminal
spine.

Eyes: Lateral eye small, unpigmented, with 4 ommatidia
(Figure 51c). Medial eye with brown pigment (stippled) along
dorsal edge, with 2 long and 4 short filaments along dorsal edge
(Figure 51c).

Upper Lip (Figure 51c): Simple, rounded in lateral view.
Posterior of Body (Figure 5\d): Hirsute.
Genitalia (Figure 5\d,e): A small indistinct oval on each

side of body anterior to furca and Y-sclerite.
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Y-Sclerite: Right sclerite without ventral branch (Figure
51a1); left sclerite with indistinct diaphanous ventral
branch (Figure 51e).

Eggs: With 2 well-developed eggs (with some appendages
formed) in marsupium; the embryo much smaller than
surrounding transparent membrane; length of 1 extruded egg,
including membrane, 0.37 mm; excluding membrane, 0.25
mm.

SUPPLEMENTARY DESCRIPTION OF ADULT FEMALE USNM

194251 (Figures 52-54a-/ 57c,d).—Shape similar to that of
USNM 194159 (Figure 52a).

Ornamentation: Differs from USNM 194159 in having
low ridges and radial ribs (Figure 52a). (These are more clearly
visible with body removed from shell and valves separated and
examined in reflected light; they are not visible in transmitted
light.)

a

FIGURE 52.—Rutiderma arx Kornicker, 1992, ovigerous female, USNM 194251: a, complete specimen from left
side (representative fossae shown), length 1.41 mm; b,c. anterior and posterior left valve, respectively, iv; d,
posterior right valve, iv; e. central adductor muscle attachments left valve, iv.
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Infold: Rostral infold with row of 4 or 5 bristles (Figure
52b); minute bristle at ventral end of rostrum; anteroventral
infold with row of 5 or 6 bristles (anterior 3 shown in Figure).
Infold of caudal process with pocket with 7 or 8 small bristles
along dorsal edge (Figure 52c; not shown in Figure 52d)\ left
valve only with small pointed process near posterior end of
dorsal edge (Figure 52c); 6 or 7 small bristles along ventral
infold just anterior to caudal process (2 shown in Figure 52c;
none shown in Figure 52d); 1 small bristle in pocket (Figure
52c,d). Posterior infold with small bristle dorsal to caudal
process (Figure 52c; not shown in Figure 52d).

Selvage: Similar to that of USNM 194159.
Central Adductor Muscle Attachments (Figure 52e): Con-

sisting of 17 scars (not all shown in Figure 52e).
Carapace Size (length, height in mm): 1.41, 0.96.
First Antenna (Figure 53a): Similar to that of USNM

194159.
Second Antenna: Protopodite and exopodite similar to that

of USNM 194159. Endopodite comprising single joint with 4
small ringed bare proximal anterior bristles and 1 small
unringed ventral posterior process (Figures 536, 51c,d).
Exopodite similar to that of USNM 194159.

Mandible (Figure 53c,d): Similar to that of USNM
194159.

Maxilla (Figure 53e): Additional ventral bristle observed
on 2nd endopodial joint, limb otherwise similar to that of
USNM 194159.

Fifth Limb (Figure 53/-/?): Endite I with 4 ringed bristles;
endite II with 6 ringed bristles; endite III with 4 or 5 ringed
bristles. 1st endopodial joint similar to that of USNM 194159
except proximal tooth without subterminal bulge and other
teeth vary somewhat in shape and armature (Figure 53/). Limb
otherwise similar to that of USNM 194159. (Rings not shown
on all bristles.)

Sixth Limb (Figure 54a): Similar to that of USNM 194159.
Seventh Limb: Terminus with small rounded projection

between combs at midwidth (Figure 54b). Limb otherwise
similar to that of USNM 194159.

Furca (Figure 54c): Similar to that of USNM 194159.
Bellonci Organ (Figure 54d,e): With long slender tip with

subterminal and terminal spines.
Eyes: Lateral eye unpigmented, with 4 ommatidia (Figure

54/). Medial eye with small amount of brown pigment, and
with long 3-armed dorsal filament (Figure 54d,e).

Upper Lip and Posterior of Body (Figure 54d): Similar to
those of USNM 194159.

Y-Sclerite: With well-developed ventral branch on left
sclerite (Figure 54c), and diaphanous ventral branch on right
sclerite.

Eggs: With 4 eggs in marsupium (1 egg shown in Figure
52a).

SUPPLEMENTARY DESCRIPTION OF ADULT FEMALES USNM

194257 AND 194258 (Figure 54g,h).—Carapaces similar to that
of USNM 194251 except ridges and ribs less well developed.

Carapace Length (length, height in mm): USNM 194257,
1.37, 0.95; USNM 194258, 1.36, 0.95.

Bellonci Organ: USNM 194257 with bare tip rounded
(Figure 54g); USNM 194258 with bare tip with slender process
(Figure 54h).

Medial Eye: USNM 194257, not pigmented (Figure 54g);
USNM 194258, pigmented (Figure 54h).

Y-Sclerite: USNM 194257, without ventral branch;
USNM 194258, with ventral branch.

Number of Eggs: USNM 194258 with 4 eggs in marsu-
pium.

SUPPLEMENTARY DESCRIPTION OF ADULT MALE (descrip-

tions of appendages based mainly on USNM 194160) (Figures
55, 56).—Carapace of USNM 194160 similar to that described
by Kornicker (1992:127) (Figure 55). Carapace of USNM
194162 with more strongly developed lateral posterior process
and with radial ribs (Figure 56).

Infold: Similar to that described by Kornicker (1992:130).
Carapace Size (length, height in mm): USNM 194160,

1.32, 0.82; USNM 194162, 1.41, 0.84; USNM 194175, 1.33,
0.83.

First Antenna, Second Antenna, and Mandible: Similar to
appendages described by Kornicker (1992:130).

Maxilla: 2nd endopodial joint with 7 bristles rather than 6
described by Kornicker (1992:130), otherwise similar.

Fifth Limb: Not examined in detail, but in general similar
to that described by Kornicker (1992:132).

Sixth Limb: Limb of USNM 194162 similar to that
described by Kornicker (1992:130). Limb of USNM 194160
also similar except endite IV with only 2 bristles (both long).

Seventh Limb, Furca, Posterior of Body, and Genita-
lia: Similar to those described by Kornicker (1992:130).

Bellonci Organ: With suture or fold near midlength and
broadly rounded tip with spine at ventral corner.

Eyes: Medial eye with brown pigment and 2 distal dorsal
filaments. Lateral eye with about 20 ommatidia and brown
pigment between them. Pigment is absent in the eyes of males
described by Kornicker (1992:130), possibly as a result of
preservation.

Upper Lip: Not examined.
Y-Sclerite: With indistinct ventral branch.
VARIABILITY.—Because of differences between the females

from Madagascar described above and those described by
Kornicker (1992:124) from the Glorioso Islands, three female
paratypes were reexamined (USNM 193410, 193411, 193419).
Both endopodites of the second antenna of USNM 193411
have five ringed anterior bristles and one small unringed
posterior process (Figure 51g,h) (the process was overlooked
by Kornicker (1992: fig. 74c)); both endopodites of USNM
193419 and USNM 193410 have four ringed anterior bristles
and a posterior process (Figure 51a,b,i,j). The medial eye of the
paratype USNM 193411 is without pigment (Kornicker,
1992:127); the medial eye of the paratype USNM 193410,
which is from the same sample (sta 101-DS) as USNM 193411,
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a

FIGURE 53.—Rutiderma arx Kornicker, 1992, ovigerous female, USNM 194251: a, left 1 st antenna, mv; b, distal
protopodite and endopodite left 2nd antenna, mv; c. right mandible (nabs), mv; d, distal left mandible (nabs), mv;
e. right maxilla (nabs). Iv; / 1st exopodial joint right 5th limb, av; g, 2nd exopodial joint left 5th limb, pv; h, distal
left 5th limb. pv.
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FIGURE 54.—Rutiderma arx Kornicker, 1992, ovigerous female, USNM 194251: a, left 6th limb, mv; b, tip 7th
limb; c, posterior of body from left side; d, anterior of body from right side; e. detail of medial eye and Bellonci
organ, from d\f, right lateral eye (same magnification as d). Adult female, USNM 194257, length 1.37 mm: g,
medial eye and Bellonci organ. Ovigerous female, USNM 194258, length 1.36 mm: h, medial eye and Bellonci
organ.
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FIGURE 55.—Rutiderma arx Kornicker, 1992, adult male, USNM 194160,
length 1.32 mm.

is also unpigmented; but the medial eye of USNM 193419 from
a different station (sta 124-S) is pigmented. The Bellonci Organ
on USNM 193411 tapers to a slender bifurcate tip (Kornicker,
1992:127, fig. 75a,b), whereas the slender nonbifurcate tips on
both USNM 193410, and USNM 193419 are more rounded and
bear a terminal spine. Kornicker (1992:139) observed that the
tip of the Bellonci organ may vary on different individuals.
Kornicker (1992:127) observed that the Y-sclerite of the female

lacks a ventral branch and illustrated that of USNM 193411
(1992, fig. 75d); the sclerite of paratype USNM 193410 (from
the same station as USNM 193411) is also without a ventral
branch, but the paratype USNM 193419 (from different station)
has a ventral branch (better developed on left sclerite). The
above differences in the endopodite of the female 2nd antenna,
pigmentation of medial eye, shape of the tip of the Bellonci
organ, and presence or absence of a ventral branch on the
Y-sclerite have been interpreted herein to be the result of
intraspecific variability.

Similar variability was observed among females from
Madagascar (endopodites of 2nd antennae shown in Figure
57c-/). In addition, the development of radial ribs on
the outer side of the carapaces of the specimens from
Madagascar varies. At one extreme the ribs are only visible at
their outer ends close to the edges of the valves (Figure 48), at
the other extreme the ribs are well developed and intersect a
U-shaped ridge in the vicinity of the central adductor muscle
attachments (Figure 52a). Generally, the ribs are not visible in
transmitted light, but they are visible in reflected light and are
seen more clearly with the body removed from the carapace and
on separated valves.

The variability observed in this species is greater than
previously noted for other species of the genus, and it is
possible that more than one species has been included in R. arx.
I could not, however, find sufficient consistent morphological
characters to warrant further subdivisions in the specimens on
hand.

FIGURE 56.—Rutiderma arx Kornicker. 1992, adult male. USNM 194162, length 1.41 mm.
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FIGURE 57.—Rutiderma arx Kornicker, 1992, variability in endopodites of female 2nd antennae: a.b, USNM
193419 (paratype); c,d, USNM 194251; e,f, USNM 194159; g.h, USNM 192411 (paratype); i,j, USNM 193410
(paratype). Arrows indicate anterior when limb in natural position on body.

Rutiderma ferax, new species

FIGURES 58-60

ETYMOLOGY.—From the Latin ferax (fertile).
HOLOTYPE.—Adult female on slide and in alcohol.
TYPE LOCALITY.—BT-836, residual pool.
PARATYPES.—None
DISTRIBUTION.—Collected only at type locality.
DESCRIPTION OF ADULT FEMALE (Figures 58-60).—

Carapace rugose with 2 stout horizontal ribs (1 dorsal and 1
ventral to central adductor muscle attachments) (Figure 58);
ventral part of carapace with 7 broad radial riblets extending to
ventral edge; anterodorsal part of carapace anterior to valve
midlength with 6 radial riblets extending to anterodorsal edge;
adjacent to 6th radial riblet a shallow sulcus extends from
dorsal valve margin to dorsal horizontal rib.

Ornamentation: Surface with abundant small fossae; bris-
tles numerous along ventral and anterior margins and sparse on
lateral surface; anterior and ventral edges of valve scalloped
(Figure 59a).

Infold: Anterodorsal infold above minute angle (angle
indicates location of incisure) with 8 bristles forming row
paralleling anterodorsal margin (Figure 59a); anteroventral
infold striate, with 8 bristles forming row paralleling an-
teroventral margin. Infold of caudal processes with pocket
having 5 or 6 small bristles along dorsal edge (Figure 59b,c); 3
or 4 additional bristles anterior to pocket seemingly a
continuation of bristles forming row along dorsal edge of
pocket; 3-5 minute pores, some with slender hair-like bristles,
present near inner edge of ventral infold in vicinity of pocket.
Posterior infold of left valve with small bristle dorsal to caudal
process (Figure 59c).
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FIGURE 58.—Rutidermaferax Kornicker, new species, adult female, holotype,
length 1.16 mm.

Selvage: Lamellar prolongation with marginal hairs along
anterior of valve just dorsal to incisur, along both anteroventral
margin and anterior part of ventral margin, and possibly along
posterior margin, bare elsewhere including anterodorsal mar-
gin. Prolongation undivided at tip of caudal process, but
whether divided at incisur unclear.

Central Adductor Muscle Attachments (Figure
59*/): About 14 ovoid attachments at valve midheight
just anterior to midlength.

Carapace Size (length, height in mm): Holotype, 1.16,
0.87.

First Antenna (Figure 59e, f,h)'- 1st joint with distal row of
few medial spines, and 2 rows of minute proximal lateral spines
near dorsal margin (lateral spines not shown). 2nd joint with
row of proximal dorsal spines, row of distal lateral spines near
dorsal margin, 1 spinous dorsal bristle, and 1 shorter lateral
bristle. 3rd joint fused to 4th, with 3 spinous bristles (1 ventral,
2 dorsal). 4th joint elongate with 1 dorsal bristle and 2 ventral
bristles (1 very long almost reaching tip of sensory bristle of
5th joint, 1 shorter reaching past 8th joint). 5th joint with row
of lateral spines (not shown) near base of sensory bristle;
sensory bristle with 3 small proximal filaments, 2 minute
spines at midlength, 1 minute subterminal spine, and 1 minute
terminal spine. 6th joint minute, fused to 5th, with spinous
medial bristle. 7th joint: a-bristle slightly longer than bristle of
6th joint, with few indistinct spines; b-bristle about same length
as a-bristle, with 2 minute spines (1 at midlength and 1
terminal); c-bristle about same length as bristle of 5th joint,
with small proximal filament, minute distal spine, and minute
terminal spine. 8th joint: d- and e-bristles slightly shorter than
c-bristle, bare with blunt tips; d-bristle very slightly longer and

stouter than e-bristle; f-bristle with 2 small proximal filaments,
1 minute distal spine, and 1 minute terminal spine; distal '/3 of
bristle crooked, slender, with narrowly spaced rings; g-bristle
with 2 fairly long proximal filaments and minute terminal
spine, distal 'A of bristle crooked, slender, and with narrowly
spaced rings. Lateral side of fused 7th and 8th joints with 2
minute processes (1 proximal to base of d-bristle, other
proximal to space between c- and e-bristles (not shown)).
(Correction: Kornicker (1992:142) described the 1st and 2nd
joints of the 1st antenna of the female Rutiderma rex as having
lateral spines near the ventral margin; it should have been
dorsal margin in both instances.)

Second Antenna: Protopodite bare (Figure 59g). Endopo-
dite comprising single joint with 4 medial anterior bristles of
similar length and 1 indistinct, minute, posterior, ventral,
unringed spine with base slightly lateral (Figure 59g).
Exopodite: long 1st joint with small terminal tubular bristle just
ventral to joint midheight; bristles of joints 2-5 about same
length (equal to combined length of joints 1-9), with minute
blunt spines along ventral margin and recurved tips; bristles of
joints 6-8 long (equal to twice combined lengths of joints
1-9), with natatory hairs, no spines; 9th joint with 6 bristles (3
long and 1 medium with natatory hairs, 2 minute, lateral, bare);
all joints without spines.

Mandible (Figure 60a-c): Coxale endite bifurcate, both
branches with long hairs near base and pectinate. Basale: dorsal
margin with 3 bristles at midlength; ventral margin with 7
bristles (2 proximal, unringed, pectinate, others ringed either
bare or with marginal spines). Exopodite absent. 1st endopodial
joint triangular, with rows of medial spines and 2 small ringed
ventral bristles. 2nd endopodial joint: medial surface with rows
of spines; dorsal margin with 3 or 4 bristles; ventral margin
with 1 terminal a-bristle, 1 terminal b-bristle in form of small
processes with terminal, ringed, tubular bristle; 1 stout
claw-like unringed c-bristle with proximal dorsal tooth and
serrate dorsal margin; and 2 lateral d-bristles. 3rd endopodial
joint: 3 ringed a-bristles; b-bristle unringed, claw-like, with
ventral teeth perpendicular to bristle; c-bristle stout claw-like
unringed, with small teeth along ventral margin except near tip,
and slight bulge at distal dorsal corner (Figure 60c).

Maxilla: 3 well-developed endites, each with 2 or 3 stout
terminal pectinate claw-like bristles and additional ringed
bristles. Coxale with short dorsal bristle. Basale with 2 short
bristles (1 ventral, 1 dorsal). 1st endopodial joint with 1 spinous
alpha-bristle and 1 spinous beta-bristle. 2nd endopodial joint
with rows of medial spines near dorsal margin, 2 stout pectinate
claw-like bristles, and several ringed bristles. Exopodite small
with 3 bristles.

Fifth Limb: With 3 endites. 1st exopodial joint with 4
teeth: proximal tooth somewhat obscured but appearing
bifurcate distally; 2nd to 4th teeth with marginal cusps; 1 bristle
proximal to proximal tooth and 1 proximal to distal tooth
(Figure 60d,e). 2nd exopodial joint comprising large flat tooth
having 3 lobes on inner margin (proximal lobe with pointed
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FIGURE 59.—Rutiderma ferax Kornicker, new species, adult female, holotype: a,b, anterior and posterior of right
valve, respectively, iv; c, posterior left valve, iv; d, central adductor muscle attachments right valve, iv; e,f, right
1st antenna, mv; g, distal protopodite and endopodite left 2nd antenna, mv; h. anterior of body from right side: /'.
medial eye and Bellonci organ from left side.
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a

FIGURE 60.—Rutidermaferax Komicker, new species, adult female, holotype: a, right mandible, mv; b, distal left
mandible, lv; c. c-bristle 3rd joint left mandible, mv; d. part of right 5th limb, av; e,f, part of 1 st and 2nd exopodial
joints left 5th limb, pv; g, distal left 5th limb, pv; h, 6th limb; /', 7th limb;y, posterior of body from right side.
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marginal cusp, middle lobe with 2 marginal cusps (1 rounded,
1 pointed), distal lobe smooth without cusps); posterior side of
tooth with 1 long proximal bristle, a pair of shorter distal
bristles, and small ringed bristle near outer edge (Figure 60d,f).
3rd exopodial joint with 3 bristles on inner lobe and 2 on outer
lobe (Figure 60g). Fused 4th and 5th exopodial joints with total
of 4 spinous bristles (Figure 60g).

Sixth Limb (Figure 60h): With 2 epipodial bristles. Endite
I with 3 bristles; endite II with 2 bristles; endite III with 3
bristles; endite IV with 2 bristles. End joint with 6 bristles
(anterior 3 with short marginal spines, next with long proximal
and short distal spines, posterior 2 plumose; posterior bristle set
back from edge); joint with row of lateral hairs near anterior
edge. All bristles ringed (rings not shown).

Seventh Limb (Figure 60/): 4 bristles in proximal group, 2
on each side, each bristle with 2 or 3 bells and distal marginal
spines. 6 bristles in terminal group, 3 on each side, each with
2-5 bells and distal marginal spines. Terminus with opposing
combs with indistinct teeth (about 3 on 1 side, 4 on other).

Furca (Figure 60/): Each lamella with 3 stout claws
followed by 3 smaller claws; long hairs along margin of
lamellae following claws; claws 1-3 with distal xh slightly
crooked; tips of claws 1 and 2 slightly rounded, tip of claw 3
either pointed or slightly rounded; tips of claws 4-6 slender
and pointed; claws with slender closely spaced spines along
posterior margins (not shown); claw 1 with distal hairs along
anterior margin; claws 1 and 2 with row of medial hairs near
base; anterior edge of right lamella proximal to claw 1 with few
hairs; right lamella anterior to left by width of base of claw 1.

Bellonci Organ (Figure 59h,i): Elongate with wrinkles or
sutures at midlength delimiting segment with striate surface
(visible with xl5 ocular and xlOO objective; not shown); tip
narrowly rounded with terminal spine and few indistinct hairs
(Figure 59h).

Eyes: Medial eye unpigmented; dorsal margin of eye of
holotype with round proximal bulge, then single filament and a
bifurcate filament (Figure 59h,i). Lateral eye smaller than
medial eye, unpigmented, with 4 ommatidia (Figure 59h).

Upper Lip (Figure 59h): Simple, rounded in lateral view.
Posterior of Body (Figure 60j,k): Hirsute in ventral half

and with few long hairs or spines on dorsal corner anterior to
dorsal end of girdle.

Genitalia (Figure 60&): A small brownish indistinct oval
on each side of body anterior to furca.

Y-Sclerite (Figure 60/,A): Without ventral branch.
COMPARISONS.—Rutiderma ferax is very similar to R. rex.

The main difference noted is in the infold of the caudal process
of the carapace: the ridge dorsal to the pocket is straight or
slightly convex and forms a 45° angle in R. rex (see Komicker,
1992, fig. 82b,c) and is a shallow concave arc more-or-less
parallel to the ventral edge of the caudal process in R. ferax
(Figure 59b,c). The length of the carapace of the female R. ferax
is 1.16 mm, compared to 0.90-0.92 mm (three specimens) for

R. rex (Kornicker, 1992:142). The caudal process has greater
posterior projection in R. ferax. The anterodorsal and an-
teroventral infolds of R. rex each bears four or five bristles
compared to eight on R. ferax. The endopodite of the 2nd
antenna of R. ferax bears a small posterior spine absent on R.
rex. The proximal and middle lobes of the 2nd exopodial joint
of the 5th limb of R. ferax bear one or two marginal cusps
absent on R. rex. The Y-Sclerite of/?, rex bears a ventral branch
absent on R. ferax.

Rutiderma exrex, new species

FIGURES 61-63

ETYMOLOGY.—From the Latin ex (out of, from) plus rex
(king).

HOLOTYPE.—Undissected adult female with large unex-
truded eggs in alcohol.

TYPE LOCALITY.—BT-227.

PARATYPES.—BT-788: USNM 194254, adult female on
slide and in alcohol. BT-870: USNM 194255, adult female.

DISTRIBUTION.—See type specimens, above; depth infralit-
toral to 27 m.

DESCRIPTION OF ADULT FEMALE (Figures 61-63).—

Carapace oval in lateral view with U-shaped rib with 1 arm
ventral and 1 arm dorsal to central adductor muscle attach-
ments, and with about 11 radial riblets reaching valve edge (the
U-shaped rib and radial riblets with very little relief and barely
visible until animal removed from carapace); each valve with
broad alar process extending past posterodorsal valve edge
(edge of valve dashed in Figure 61a); ventral half of posterior
edge of alar process concave. Tan-colored cells between infold
and shell between distal ends of radial riblets along valve edge
visible in transmitted light (stippled in Figure 61a).

Ornamentation: Surface with abundant shallow fossae (9
shown in anteroventral part of left valve in Figure 61a); bristles
numerous along anterior and ventral margins and sparse on
lateral surface (few shown in Figure 616); anterior and ventral
edges of valves scalloped (Figure 61a).

Infold: Anterodorsal infold (dorsal to minute angle indicat-
ing location of incisur) with row of 5 or 6 bristles; anteroventral
infold striated, with 1 small bristle followed by row of 4 or 5
longer bristles. Infold of caudal process with pocket with
anterodorsal edge forming ridge at about 45° angle with ventral
margin of valve (Figures 61 b,c, 63a,b,e,f) and with 2 or 3 small
bristles (Figure 61 b,c)', 1 small bristle in pocket near valve
edge; 7 or 8 small bristles forming row along ventral infold just
anterior to caudal process (4 shown in Figure 6\b,c); posterior
infold with small bristle dorsal to caudal process (Figure
6\b,c).

Selvage: Lamellar prolongation undivided at incisur and
tip of caudal process, with marginal hairs along anterodorsal,
anteroventral, and anterior half of ventral margin of valve, bare
elsewhere.
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FIGURE 61.—Rutiderma exrex Kornicker, new species, adult female, paratype, USNM 194254: a, complete
specimen from left side, length 0.99 mm; b.c. caudal process of left and right valves, respectively, iv; d, central
adductor muscle attachments left valve, ov; e, central adductor muscle attachments of right valve after body
removed, i v ; / right 1st antenna, mv; g, distal protopodite and endopodite left 2nd antenna, mv; h, endopodite
right 2nd antenna, mv; i. 7th l imb;/ anterior of body from right side; k, distal Bellonci organ.
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Central Adductor Muscle Attachments (Figure
6\d,e): With about 14 closely spaced attachments and 5 or 6
attachments at some distance from them.

Carapace Size (length, height in mm): Holotype, 1.06,
0.79; USNM 194254, 0.99, 0.74; USNM 194255, 1.19, 0.88.

First Antenna (Figure 61/): 1st joint with few distal medial
spines, and 4 rows of small lateral spines in dorsal half (not
shown). 2nd joint with indistinct row of proximal small dorsal
spines, row of small lateral spines along distal edge near dorsal
margin, spinous dorsal bristle, and smaller spinous lateral
bristle. 3rd joint fused to 4th, with 3 spinous bristles (2 dorsal,

1 ventral). 4th joint elongate, with 3 spinous bristles (1 dorsal,
2 ventral). 5th joint elongate, with row of few indistinct medial
spines and row of longer lateral spines, both rows near base of
sensory bristle; sensory bristle with 2 small proximal filaments,
1 minute distal marginal spine, and terminal spine. 6th joint
minute, fused to 5th joint, with short spinous medial bristle. 7th
joint: a-bristle spinous, longer than bristle of 6th joint; b-bristle
slightly longer than a-bristle, with terminal spine; c-bristle
slightly shorter than sensory bristle of 5th joint, with 1 small
proximal filament, a minute distal marginal spine, and terminal
spine. 8th joint: d-bristle same length as c-bristle, bare with
minute blunt process at tip; e-bristle narrower and shorter than
d-bristle, bare with minute blunt process at tip; f-bristle with 0
or 1 small proximal filament and terminal spine; distal 'A
crooked, slender, and with narrowly spaced rings; g-bristle with

2 proximal filaments and terminal spine; distal 'A of bristle
crooked, slender, and with narrowly spaced rings. Lateral side
of fused 7th and 8th joints with 2 minute processes near
midwidth (not shown).

Second Antenna: Protopodite bare (Figure 61g). Endopo-
dite a single joint with only 4 small ringed proximal bristles
(Figure 6\g), or with 1 small unringed ventral process posterior
to 4 small ringed) bristles (Figures 61h, 63c). Exopodite: long
1st joint with small tubular bristle near ventral margin; each
bristle of joints 2-5 about twice length of combined lengths of
joints 2-9, with minute blunt spines along ventral margin and
recurved tip; bristles of joints 6-8 long, with natatory hairs, no
spines; 9th joint with 6 bristles (3 long and 1 medium with
natatory hairs, 2 minute bare, dorsal).

Mandible (Figure 62a,b): Coxale endite bifurcate (with
distal prong stouter, both branches with long hairs near base
and pectinate). Basale: dorsal margin with 3 bristles (1 long, 2
short) at midlength; ventral margin with 7 bristles (2 unringed,
pectinate; others ringed, bare, or with marginal spines).
Exopodite absent. 1st endopodial joint triangular, with rows of
medial spines and 2 ringed ventral bristles. 2nd endopodial
joint: medial surface with rows of spines; dorsal margin with 4
ringed spinous bristles; ventral margin with terminal ringed
a-bristle, terminal b-bristle in form of small process with small
terminal ringed tubular bristle, c-bristle stout, claw-like,
unringed, with proximal dorsal tooth and serrate dorsal margin,

and 2 lateral ringed spinous d-bristles. 3rd endopodial joint: 3
ringed a-bristles; b-bristle unringed, claw-like, with perpen-
dicular marginal teeth; c-bristle stout claw-like unringed, with
small teeth along ventral margin except near tip, and with slight
swelling along terminal margin just proximal to pointed tip.
Closed jaws with tip of claw-like c-bristle of 3rd joint medial to
tip of claw-like c-bristle of 2nd joint (Figure 62a).

Maxilla (Figure 62c): 3 well-developed endites, each with
2 or 3 stout pectinate claws and several ringed bristles (not
shown). Precoxale and coxale with dorsal fringe of hairs.
Coxale with short dorsal bristle. Basale with 2 ringed bristles (1
ventral, 1 dorsal). Exopodite with 3 spinous bristles (1 short
subterminal, 2 long terminal). 1st endopodial joint with spinous
alpha-bristle and spinous beta-bristle. 2nd endopodial joint
with 2 stout pectinate claw-like bristles and about 5 spinous
ringed bristles.

Fifth Limb: With 3 endites (not shown): I with 3 bristles, II
with row of spines and 4 bristles, III with about 6 bristles. 1st
exopodial joint with 4 constituent teeth (Figure 62a1): proximal
tooth small, smooth; 2nd to 4th teeth larger and with marginal
cusps; 1 bristle proximal to proximal tooth, and 1 proximal to
distal tooth. 2nd exopodial joint comprising large flat scle-
rotized tooth having 3 smooth lobes forming inner margin, 1
stout bristle on inner margin, 2 smaller posterior bristles near
proximal lobe of flat tooth, and 1 slender spine-like bristle with
slender drawn-out tip near outer corner of flat tooth (Figure
62e). Inner lobe of 3rd exopodial joint with 3 spinous bristles
(Figure 62e); outer lobe with 2 spinous bristles; 4th and 5th
exopodial joints fused, with total of 4 spinous bristles. (Rings
not shown on all bristles.)

Sixth Limb (Figure 62/): With 2 short epipodial bristles
with few marginal spines. Endite I with 3 short bristles (1 bare,
2 spinous and slightly medial); endites II-IV each with 2
spinous bristles. End joint with 6 bristles (anterior 3 with short
marginal spines, next with long proximal and short distal
spines, posterior 2 plumose). (Rings not shown on bristles.)

Seventh Limb (Figure 61/): 3 or 4 bristles in proximal
group, 1 or 2 on each side, each bristle with 2 or 3 bells and
marginal spines. 6 bristles in terminal group (1 limb of USNM
194254 with 3 bristles on 1 side and only 1 on other, but 1 or
2 bristles clearly missing from that side), 3 on each side, each
bristle with 2-5 bells and marginal spines. Terminus with
opposing combs with 3 or 4 indistinct teeth (some teeth with a
long alar process on each side; such teeth may each incorrectly
be interpreted to be 3 teeth).

Furca (Figure 62g): Each lamella with 3 stout claws
followed by 3 smaller claws, all articulated; claws 1-3 on
USNM 194254 with tips worn (Figure 62g); long hairs along
margin of lamellae following claws; tips of claws 4-6 slender
and pointed; claws with slender closely spaced spines along
posterior margins; claws 1-3 with row of long medial hairs
near base; anterior edge of right lamella with few long hairs and
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FIGURE 62.—Rutiderma exrex Komicker, new species, adult female, paratype, USNM 194254: a, left mandible
(d-bristle of 2nd joint and b-bristle of 3rd joint not shown), mv; b, distal right mandible (a-bristles of 3rd joint not
shown), Iv; c, left maxilla (endite bristles not shown), lv; d, 1st exopodial joint left 5th limb, pv; e, distal left 5th
limb, p v ; / right 6th limb, mv; g, posterior of body from left side.
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FIGURE 63.—Rutiderma exrex Kornicker, new species, adult female, holotype, length 1.06 mm: a,b, anterodorsal
edge of pocket of caudal process of left and right valves, respectively (as seen through shell), ov; c, endopodite
right 2nd antenna, mv; d, part of anterior of body from right side. Adult female, paratype, USNM 194255, length
1.19 mm: e,f, anterodorsal edge of pocket of caudal process of left and right valves, respectively (as seen through
shell), ov.
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short spines; right lamella anterior to left by more than width of
base of claw 1 (Figure 62g).

Bellonci Organ (Figures 61/, A:, 63d): Elongate, broad part
near midlength with striate surface (striae visible at high
magnification, °15 ocular, °100 objective), then organ tapers to
either pointed (Figure 6\j,k) or rounded tip (Figure 63d).

Eyes (Figures 61/, 63d): Medial eye pigmented; dorsal
margin of eye with 1 or 2 small rounded processes and 1
bifurcate distal process with long filaments. Lateral eye
unpigmented, with 4 ommatidia.

Upper Lip (Figure 61/): Simple, rounded in lateral view.
Posterior of Body (Figure 62g): Hirsute.
Y-Sclerite (Figure 62g): With well-defined ventral branch

shorter but broader than dorsal branch.
Eggs: Holotype and USNM 194254 with few large

unextruded eggs (2 shown in Figure 62g).
COMPARISONS.—Rutiderma exrex is quite similar to R. rex,

and they could be conspecific. The carapace of/?, exrex differs
from that of/?, rex in three characters: (1) the ribs and riblets of
R. rex have high relief whereas those of R. exrex are barely
visible; (2) the ridge forming the anterodorsal edge of the
pocket of the infold of the caudal process is slightly convex
posteriorly on R. rex and slightly concave on R. exrex, but there
is some variability in this character (Figures 6\b,c, 63a,b,e,f);
and (3) the posterior edge of the alar process on the outer

surface of each valve as well as the posterodorsal edge of the
valves of R. rex bear small tubercles that are either absent or
much smaller in E. exrex. Also, the length of the female
carapace of R. rex is 0.90-0.92 mm (three specimens) whereas
the length of the female R. exrex is 0.99-1.19 mm (three
specimens), but the difference could be the result of intraspeci-
fic variability.

The carapace of/?, exrex differs from those of/?, arx and /?.
ferax in having a caudal process with less posterior projection,
and the ridge forming the anterodorsal edge of the pocket of the
infold of the caudal process forms a 45° angle in /?. exrex
(Figure 6\b,c) but forms a shallow arc at a much lower angle
(about 20° for anterior part of arc) with the ventral edge of the
caudal process in /?. arx (Figures 49a, 52c,d) and /?. ferax
(Figure 59b,c). Also, the ribs and riblets on the outer surface of
the carapace of /?. ferax have much greater relief than those of
/?. exrex. The tip of the dorsal margin of the claw-like c-bristle
of the 3rd endopodial joint of the mandible of/?, arx has a small
projecting tooth that is absent on /?. exrex. The proximal and
middle lobes of the large flat 2nd exopodial joint of the 5th
limb have one or two marginal cusps in /?. ferax, but they are
without cusps in /?. exrex. The Y-sclerites of R. ferax (Figure
60/) and many specimens of /?. arx are without a ventral
branch, which is present in R. exrex (Figure 62g). The female
carapace of/?, exrex (length 0.99-1.06 mm) is smaller than that
of/?, arx (length 1.39-1.46 mm).

SARSIELLIDAE Brady and Norman, 1896

Key to the Subfamilies of the Sarsiellidae

(females and juvenile males; from Kornicker, 1986a:20)

Carapace with prominent rostrum; 2nd and 3rd joints of endopodite of mandible each with
at least 2 stout claws DANTYINAE

Carapace without rostrum or with minute rostrum; 2nd and 3rd joints of mandible each
with no more than 1 stout claw SARSIELLINAE

DANTYINAE Kornicker and Cohen, 1978

Dantya Kornicker and Cohen, 1978

TYPE SPECIES.—Dantya magnifica Kornicker and Cohen,
1978.

COMPOSITION AND DISTRIBUTION.—Including a new species
described herein, the genus now contains eight species: D.
magnifica Kornicker and Cohen, 1978, from a coral reef
fringing Carrie Bow Cay, Belize; D. fossula Kornicker, 1983b,

and D. benthedi Kornicker, 1983b, both from the Mozambique
Channel; D. piercei Kornicker, 1983b, from the Mozambique
Channel and the continental shelf east of the Somali Republic,
Indian Ocean; D. heardi Kornicker, 1986a, southwest Florida
continental shelf; D.ferox Kornicker and Iliffe, 1989b, from a
sea cave on the island of Niue, central South Pacific; D. tryx
Kornicker, 1994, from off S.E. Australia; and D. dux, new
species, from sta BT-184, Madagascar.
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Key to the Species of Dantya*
(females)

1. Ventral margin of rostrum forming right or obtuse angle with anterior margin of
valve ventral to rostrum 2

Ventral margin of rostrum forming acute angle with anterior margin of valve ventral
to rostrum 4

2. Surface of valve with numerous minute knob-like processes D. magnified
Surface of valves without knob-like process 3

3. Dorsal margin of 2nd joint of 1st antenna without bristle D.ferox
Dorsal margin of 2nd joint of 1st antenna with bristle 5

4. Upper lip with stout anterior process D. heardi
Upper lip without stout anterior process D. dux, new species

5. Longest ventral claw of 1st endopodial joint of mandible with 3 stout teeth and
without slender teeth and spines D. benthedi

Longest ventral claw of 1st endopodial joint of mandible with slender teeth and
spines and without 3 stout teeth 6

6. Tip of rostrum pointed D. tryx
Tip of rostrum rounded 7

7. Second endopodial joint of mandible with 5 claws D. piercei
Second endopodial joint of mandible with 2 claws D. fossula

* Kornicker and Iliffe (1989b:902), in a key to species of the genus, inadvertently
omitted D. heardi Komicker (1986a).

Dantya dux, new species

FIGURES 64-66

ETYMOLOGY.—From the Latin dux (leader).
HOLOTYPE.—Adult female on slide and in alcohol.
TYPE LOCALITY.—BT-184, Madagascar.
PARATYPES.—BT-184: 1 juvenile (length 0.96 mm, height

0.49 mm), plus 1 ovigerous female with caudal process
missing.

DISTRIBUTION.—Collected only at type locality; depth 31 m.
DESCRIPTION OF ADULT FEMALE (Figures 64-66).—

Carapace elongate with ventral edge of rostrum forming
slightly obtuse angle with valve anterior margin ventral to
rostrum (Figure 64). When valves closed, short blunt com-
pressed caudal process probably forms tubular opening.

Ornamentation: Each valve with 2 low horizontal ribs
(Figure 64); anterior end of lower rib branches, with ventral
branch barely reaching anteroventral corner of valve, and
dorsal vertical branch with right angle bend continuing as
indistinct rib along ventral edge of rostrum; upper rib with
anterior end extending onto rostrum, and posterior end reaching
posterodorsal corner of valve. An additional short rib parallel to
anterodorsal edge of valve. Surface of valves with numerous
small fossae (filled with debris in holotype) (Figure 64);
surface between fossae forming low nodes (visible best along
valve edge). Minute spines along posterior edge of caudal
process (Figure 66/) but not elsewhere. About 12 fairly long

bristles along ventral margin near anteroventral corner of valve,
but long bristles sparsely distributed elsewhere (bristles not
shown in Figure 64).

Infold: Rostral infold with 4 spinous bristles forming row
at indistinct valve edge near rostrum midlength (Figure 66h).
Infold of caudal process with 9 broad spinous bristles forming
row along edge of lip near anterior of process, and 1 fairly long
spinous bristle at inner edge of infold near proximal ventral end
of process (Figure 66/)- Anteroventral infold with single bristle,
and 5 or 6 narrow ridges paralleling valve edge (not shown).

Selvage: Dorsal edge of rostrum (Figure 66//) and ventral
edge of valve with broad lamellar prolongation with short
fringe along outer margin; posterior edge of caudal process
without lamellar prolongation.

Central Adductor Muscle Attachments (Figure 65a): Con-
sisting of about 25 ovoid attachments.

Carapace Size (length, height in mm): Holotype, 1.42,
0.77. Paratype, height only 0.73 mm.

First Antenna (Figure 65b): 1st joint bare. 2nd joint with
dorsal bristle. 3rd joint fused to 4th, with 2 bristles (1 ventral,
1 dorsal); 4th joint with 3 bristles (1 dorsal, 2 ventral). Sensory
bristle of long 5th joint with 4 marginal filaments and bifurcate
tip. 6th joint minute, fused to 5th, with medial bristle near
dorsal margin longer than 5th joint. 7th joint; a-bristle longer
than bristle of 6th joint; b-bristle slightly longer than a-bristle,
bare; c-bristle about same length as bristle of 5th joint, with 3
marginal filaments and bifurcate tip (tip missing on illustrated
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FIGURE 64.—Dantya dux Kornicker, new species, adult female, holotype,
length 1.42 mm, complete specimen plus detail, from left side.

limb). 8th joint: d- and e-bristles about same length as
unbroken c-bristle, bare with blunt tips; f-bristle with at least 2
marginal filaments (tip missing on illustrated limb); g-bristle
about same length as c-bristle, with 4 marginal filaments. (Not
all filaments and spines of bristles shown.)

Second Antenna: Protopodite bare (Figure 65c). Endopo-
dite 2-jointed (Figure 65c): 1st joint with 2 short proximal
anterior bristles; 2nd joint small with fairly long spinous
terminal bristle. Exopodite: 1st joint elongate with small
terminal medial bristle; 2nd joint with long medial spines
forming 2 fan-like arrangements near distal margin; similar
spines forming single fan-like arrangements on joints 3-7;
joints 4-8 with small basal spine; basal spine of 8th joint about
same length as small 9th joint; bristles of joints 2-8 with stout
ventral spines and distal natatory hairs; 9th joint with 2 bristles
(ventral with ventral spines and distal natatory hairs; dorsal
shorter (broken on both limbs of holotype)).

Mandible (Figure 65d): Coxale with hirsute ventral mar-
gin; endite well developed, with long proximal hairs and
minute distal teeth. Basale: dorsal margin with midbristle
reaching end of joint, and 2 terminal bristles (proximal less than
'/2 length of other); ventral margin with 4 short bristles (3 with
bases on medial surface); lateral side with row of 3 small
bristles set back from ventral margin. Exopodite small with 1
terminal bristle reaching 3A length of 1st endopodial joint. 1st
endopodial joint: dorsal margin with slender spines forming
terminal row; ventral margin with 1 small bristle and 2 terminal
claws (medial proximal claw with slender spines; distal lateral
claw with few stout proximal ventral spines, and 4 or 5 stout
ventral and dorsal spines at midlength). 2nd endopodial joint:
dorsal margin with 4 slender ringed bristles near midlength
(some with spines (not shown)); ventral margin with 2 stout
claws (proximal claw with slender ventral and dorsal spines;
distal claw with 5 stout proximal spines on ventral margin (only
3 shown)); lateral side with small unringed claw-like bristle at
midwidth of terminal margin. 3rd endopodial joint with 2 long
stout claws each with few proximal slender spines on ventral
margin, 1 short slender dorsal claw, 2 short slender ventral
bristles with bases lateral, and 1 short medial bristle ventral to
short dorsal claw. Medial surfaces of 1st and 2nd endopodial
joints with few rows of minute indistinct spines.

Maxilla: With 3 endites (Figure 65e): endite I with 1
proximal and 5 terminal bristles; endite II with 2 proximal and
3 terminal bristles; endite III with 2 proximal and 4 terminal
bristles. Coxale with dorsal bristle with indistinct short hairs
(hairs not shown) (Figure 65/). Basale with 2 bristles (1
ventral, 1 dorsal). Exopodite fairly well developed, with 3
terminal ringed bristles. Endopodite (Figure 65/): 1 st joint with
few anterior hairs, rows of medial spines (not shown), 1
spinous alpha-bristle, and 1 stouter spinous beta-bristle; 2nd
joint with 2 spinous a-bristles, 1 spinous c-bristle (shorter or
same length as a-bristles), and 5 stout pectinate terminal
bristles.

Fifth Limb (Figure 66a): With 3 endites: endite I with 2
bristles, endite II with 4 bristles, endite III with 5 bristles.
Exopodite: 1st joint with 3 bristles on inner corner and 1 on
anterior edge (not shown); 2nd joint forming large square tooth
with row of 3 bristles on posterior side (long stout bristle in
middle and shorter bristle on each side), and 1 stout bristle
proximal to row; 3rd joint with 2 bristles on indistinct outer
lobe and no inner lobe; fused 4th and 5th joints with total of 5
bristles.

Sixth Limb (Figure 666): With 4 endites: endites I and II
each with 2 short spinous bristles; endites III and IV each with
5 spinous bristles. End joint hirsute with 8 spinous or hirsute
bristles plus a single ringed bristle on posterior margin. (Figure
66b is based on reconstructed torn left and right limbs of
holotype.)

Seventh Limb (Figure 66c): Each limb with 4 proximal
bristles, 2 on each side, and 6 terminal bristles, 3 on each side,
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FIGURE 65.—Dantya dux Kornicker, new species, adult female, holotype: a, central adductor muscle attachments
of left valve (attachment fossae identified by having rims better defined than other fossae on shell), ov; b, left 1 st
antenna, lv; c. distal protopodite, endopodite, and 1st exopodial joint, left 2nd antenna, mv; d, right mandible, mv;
e, endites of maxilla;/ left maxilla.

each bristle with 3-7 bells. Terminus consisting of comb with
about 9 alate teeth opposite 2 small pegs.

Furca (Figure 66d,e): Each lamella with 6 claws; claw 1
nonarticulated; claw 3 slenderer than claw 4; claws 3, 5, 6
secondary; primary claws 1, 2, 4 with broadly rounded tips
(worn?); claw 1 and proximal part of claw 2 with teeth along
posterior edge; tip of claw 1 with 2 minute anterior teeth; right
lamella anterior to left by width of base of claw 1, and with

spines along anterior edge, and rows of medial spines near
anterior edge.

Bellonci Organ (Figure 66/g): Elongate with about 10
proximal sutures bearing wreaths of indistinct hairs; tip broadly
rounded.

Eyes: Medial eye bare with brown pigment (Figure 66/g).
Lateral eye with 5 amber-colored ommatidia (Figure 66/).

Upper Lip (Figure 66/): Consisting of left and right lobes
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FIGURE 66.—Dantya dux Kornicker, new species, adult female, holotype: a, 5th limb; b, 6th limb; c, 7th limb; d,
right furcal lamella; e, part of body from right side;/ anterior of body from left side; g, medial eye and Bellonci
organ; h, rostrum left valve, iv; i, caudal process left valve, \\;j, posterior of body from right side (only last furcal
claw shown).
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each with sclerotized uneven rim along anteroventral corner
and ventral edge; rim with about 10 sharp spines along edge,
and 3 or 4 lateral spines near rim. (Not all spines shown.)

Genitalia: Small sclerotized oval rim on each side of body
anterior furca.

Posterior of Body (Figure 66/): Smooth.
Y-Sclerite (Figure 66/): With long ventral branch.
Eggs: Paratype with 2 eggs in marsupium.
COMPARISONS.—The carapace of D. dux resembles that of

D. heardi (collected in the Gulf of Mexico) and D. ferox
(collected in the central Pacific Ocean). The upper lip of D. dux
differs from that of D. heardi in not having a stout anterior
process. The 1st antenna of D. dux differs from that of D. ferox
in having a dorsal bristle on the 2nd joint. The carapace of D.
dux differs from three previously described species from the
western Indian Ocean (D. fossula, D. piercei, D. benthedi) in
not having an overhanging rostrum. Dantya fossula and D.
benthedi also have a longer caudal process than D. dux. The

2nd endopodial joint of the mandible of D. piercei bears a
ventral claw-like bristle at midlength not present on D. dux, and
the 2nd endopodial joint of the 2nd antenna of D. piercei is
longer.

SARSIELLINAE Brady and Norman, 1896

Junctichela Kornicker and Caraion, 1978

TYPE SPECIES.—Junctichela margalefi Kornicker and Ca-
raion, 1978.

COMPOSITION AND DISTRIBUTION.—Including a new species
described herein, the genus contains four species: J. margalefi
Kornicker and Caraion, 1978, from the continental shelf west
of Mauritania, depth 25-40 m; J. similis Scott, 1905, and J.
gracilis Scott, 1905, from the vicinity of Sri Lanka; and J. lex,
new species, from BT-164, Madagascar. Both species de-
scribed by Scott (1905:368) are incompletely known and may
not belong to the genus.

Key to the Species of Junctichela

1. Furca with 5 claws 2
Furca with 6 claws 3

2. Endopodite of 2nd antenna of female without terminal bristle J. lex
Endopodite of 2nd antenna of female with terminal bristle J. margalefi

3. Carapace with anterior and anteroventral radial ribs J. similis
Carapace without radial ribs J gracilis

Junctichela lex, new species

FIGURES 67-69

ETYMOLOGY.—From the Latin lex (law).
HOLOTYPE.—Ovigerous female on slide and in alcohol.
TYPE LOCALITY.—BT-164.

PARATYPE.—BT-164: USNM 194156, adult male on slide
and in alcohol.

DISTRIBUTION.—Collected only at type locality; depth 9 m.
DESCRIPTION OF ADULT FEMALE (Figures 67a, 68).—

Carapace oval in lateral view with minute incisur and narrow
caudal process (Figures 67a, 68o).

Ornamentation: Surface with distinct ovoid shallow fossae
(Figure 67a); area between fossae with densely packed minute
pustules similar to those of male shown in detail of Figure 67b);
area of pustules divided into reticulations having walls formed
by narrow linear intersecting spaces (not shown). Surface with
very few bristles except along outer edge where bristles also
sparse (Figure 6So,p); most bristles divided distally. Surface
without gel-like coating.

Infold: Anterior infold with minute bristle near incisur
(Figure 68o). Infold of caudal process with curved ridge
bearing 7 small bristles along posterior concave edge (Figure
68/?). Posterior infold just dorsal to caudal process with 2

frond-like setal bristles. Inner margin of ventral infold near
caudal process with 5 small bristles (Figure 68/?).

Carapace Size (length, height in mm): Holotype, separated
left valve, 0.93, 0.68; separated right valve, 0.90, 0.64.

First Antenna (Figure 68a): 1st joint bare. 2nd joint with
few dorsal spines and 1 spinous dorsal bristle. 3rd and 4th joints
fused; 3rd joint with 2 spinous bristles (1 ventral, 1 dorsal). 4th
joint elongate with 3 spinous bristles (2 ventral, 1 dorsal). Long
5th joint with long sensory bristle with small proximal
filament, 2 smaller distal spine-like processes, and terminal
spine. 6th joint minute, fused to 5th, with short medial bristle.
7th joint: a-bristle spinous, about 5 times longer than bristle of
6th joint; b-bristle bare, slightly shorter than a-bristle; c-bristle
same length as sensory bristle of 5th joint, with 2 minute distal
spine-like processes and minute spine at tip. 8th joint: d- and
e-bristles slightly shorter than sensory bristle of 5th joint, bare
with blunt tips; f- and g-bristles slightly shorter than c-bristle,
with 1 or 2 minute distal spine-like processes and terminal
spine.

Second Antenna: Protopodite bare. Endopodite 2-jointed
(Figure 6Sb): 1st joint with 2 small ringed anterior bristles
(rings not shown); 2nd joint a small bare node. Exopodite: 1st
joint with minute recurved tubular medial bristle on distal
margin; bristle of 2nd joint with 11 or 12 stout widely separated
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FIGURE 67.—Junctichela lex Kornicker, new species: a, ovigerous female, left valve, holotype, length 0.93 mm;
b. adult male, left valve plus surface detail, paratype, USNM 194156, length 0.75 mm.
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FIGURE 68.—Junctichela lex Kornicker, new species, adult female, holotype: a, left 1st antenna, mv; b,
endopodite and distal protopodite right 2nd antenna, mv; c, left mandible, mv; d, right maxilla; e, 5th l imb;/ 6th
limb; g, 7th limb; h, right furcal lamella; i,j, lateral eyes, medial eye, and Bellonci organ from right and left sides,
respectively; k, upper lip, anterior to right; /, posterior of body from right side; m, right genitalia; n, larva from
marsupium of female carapace; o, anterior left valve, iv; p, caudal process right valve, iv.
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ventral proximal spines, and distal natatory hairs; bristles of
joints 3-8 with proximal ventral spines and distal natatory
hairs; 9th joint with 2 bristles (ventral bristle long, but shorter
than bristle of 8th joint, with distal natatory hairs, dorsal bristle
short with short marginal hairs); some distal joints with row of
indistinct lateral spines along distal edge, but without basal
spines.

Mandible (Figure 68c): Coxale endite consisting of stout
spine. Basale: ventral margin with 4 small bristles, some with
bases on medial side); lateral side near ventral margin with 2
small bristles; dorsal margin with 1 small bristle distal to
midlength and 1 subterminal. Exopodite absent. Endopodite:
1 st joint with distal medial spines, spines along distal dorsal
corner, and stout ventral claw; 2nd joint with small subterminal
spine-like dorsal bristle and stout ventral claw; 3rd joint with 1
small ventral and 1 small dorsal bristle at base of stout terminal
claw.

Maxilla (Figure 6Sd): Endite I with 6 bristles; endite II
with 4 bristles; endite III with 6 bristles. Precoxale and coxale
with fringe of dorsal hairs; coxale with short dorsal bristle.
Basale with slender bristle near base of exopodite. Exopodite
with 2 bristles (1 short bare, 1 longer spinous). Endopodite: 1st
joint with stout pectinate alpha- and beta-bristles. 2nd joint
with 2 a-bristles, 1 c-bristle, and 5 pectinate end bristles.

Fifth Limb (Figure 68e): Single endite with 1 short bristle.
Exopodite: 1st joint with 2 bristles. Joints 2-5 hirsute, fused;
2nd joint with 3 bristles; joints 3-5 with total of 5 bristles.

Sixth Limb (Figure 68/): Single endite with 2 or 3 short
bristles. End joint with 8 or 9 spinous ventral bristles followed
by short space and 2 plumose bristles.

Seventh Limb (Figure 68g): Each limb with 8 bristles (2 in
proximal group, 1 on each side, and 6 in terminal group, 3 on
each side); each bristle with 3-8 bells, and without marginal
spines; terminus with opposing combs, 1 with 3 teeth, other
with 5.

Furca (Figure 6%h): Each lamella with 5 claws; claws 1-3
nonarticulated; all claws with teeth along posterior edge.

Bellonci Organ (Figure 6%i,j): Elongate, with suture at
midlength and rounded tip.

Eyes (Figure 68/j): Lateral eye slightly smaller than
medial eye, with 5 amber-colored ommatidia. Medial eye bare
with light-brown pigment.

Upper Lip (Figure 6%k): With small rounded process
projecting anteriorly.

Genitalia (Figure 68m): Oval sclerotized ring on each side
of body anterior to furca.

Brush-like Organ: Not observed.
Y-Sclerite (Figure 68/): Typical for subfamily.
Eggs: Holotype with 2 elongate eggs (appendages present

(Figure 6Sn)) in marsupium in addition to unextruded eggs;
length of 1 extruded egg 0.21 mm.

DESCRIPTION OF ADULT MALE (Figures 61b, 69).—

Carapace smaller than that of adult female, with more
prominent rostrum and shallower caudal process (Figure 67b).

Infold: Anterior infold slightly concave opposite ventral
end of rostrum and with minute bristle ventral to rostrum;
infold of caudal process with ridge similar to that of adult
female but with only 5 bristles. Posterior infold with 2 setal
bristles just dorsal to caudal process. Ventral infold near caudal
process with 5 bristles similar to those of adult female.

Ornamentation (Figure 67b): Similar to that of adult
female.

Carapace Size (length, height in mm): USNM 194156,
separated right valve, 0.79, 0.55; separated left valve, 0.75,
0.50.

First Antenna (Figure 69a): 1 st joint bare. 2nd joint with 1
distal dorsal bristle. 3rd and 4th joints fused; 3rd joint with
minute ventral bristle and longer dorsal bristle; 4th joint with 3
bristles (2 ventral, 1 dorsal). 5th joint wedged between 4th and
6th joints at ventral margin; sensory bristle with cup-like
proximal part with abundant thin filaments (not shown); main
stem with several distal marginal filaments. 6th joint with short
medial bristle. 7th joint: a-bristle about 3 times length of bristle
of 6th joint; b-bristle longer than a-bristle, bare; c-bristle long
with short distal filaments. 8th joint: d- and e-bristles long,
bare, with blunt tips; f- and g-bristles long with short marginal
filaments.

Second Antenna: Protopodite bare. Endopodite 3-jointed
(Figure 69b): 1st joint short, with 2 small proximal anterior
bristles and long distal hairs; 2nd joint elongate with 2 short
bristles proximal to midlength; 3rd joint elongate, reflexed on
2nd, with 2 small subterminal bristles and terminal ridges.
Exopodite similar to that of adult female.

Mandible (Figure 69c): Coxale endite represented by small
spine; ventral margin of coxale bare. Basale: medial side with
4 bristles (3 near ventral margin, 1 at midheight); ventral
margin with 2 short distal bristles; dorsal margin with 1 short
distal bristle and 2 longer subterminal bristles. Exopodite small
hirsute, with short terminal bristle. Endopodite: 1st joint with
medial spines, proximal indentation in dorsal margin in vicinity
of exopodite, and 2 terminal ventral bristles (1 short bare, 1
long spinous). 2nd joint with distal medial spines and 3 long
spinous bristles (2 dorsal at midlength, 1 ventral terminal). 3rd
joint with short stout terminal claw and 1 small ventral bristle.

Maxilla (Figure 69d): Limb reduced. Endites I—111 with
weakly developed bristles. Coxale with short dorsal bristle.
Endopodite with weakly developed bristles and claws. Exopo-
dite with 2 long bristles (proximal parts dashed).

Fifth Limb (Figure 69e): Single endite with 1 bristle.
Exopodite: 1st joint with 2 bristles; joints 3-5 fused, with total
of 8 bristles.

Sixth Limb (Figure 69/): Single endite with 3 small
bristles. End joint with 9 bristles (most with long hairs) in
addition to 2 plumose posterior bristles.

Seventh Limb (Figure 69g): Limb well developed but
without proximal bristles and terminal combs. Terminus with 4
bristles, 2 on each side with 4-6 bells.

Furca: Each lamella with 5 claws. Right lamella of USNM
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a

FIGURE 69.—Junctichela lex Kornicker, new species, adult male, paratype: a, right 1st antenna, mv; b, distal
protopodite and endopodite right 2nd antenna, mv; c, left mandible, mv; d, left maxilla, mv; e, 5th l imb; / 6th
limb; g, 7th limb; h, posterior of body from left side; i, right furcal lamella;/ left lateral eye, medial eye, and
Bellonci organ; k, left lateral eye (drawn at twice magnification of/).

194156 with claws 1-3 nonarticulated (Figure 69/), left lamella
with claws 1 and 2 nonarticulated (Figure 69K). All claws with
teeth along posterior edge (not shown in Figure 69/). Right
lamella anterior to left by width of base of claw 1.

Bellonci Organ (Figure 69/): Similar to that of adult
female but without suture near midlength.

Eyes: Medial eye bare, unpigmented (Figure 69/). Lateral
eye slightly smaller than medial eye, with 8 amber-colored
ommatidia (Figure 69/,A).

Upper Lip: Not examined.
Genitalia (Figure 69A): Consisting of 2 or 3 lobes, one of

these with long sclerotized terminal hook and several bristles.

Brush-like Organ: Not observed.
Y-Sclerite (Figure 69h): Similar to that of adult female.
COMPARISONS.—The carapace of J. lex differs from that of/

margalefi in having a more broadly rounded caudal process in
lateral view, in not having abundant short bristles on the outer
surface, and in having a curved ridge along the anterior part of
the infold of the caudal process. The endopodite of the 2nd
antenna of the female / lex differs from that of the female /
margalefi in not having a terminal bristle. The endopodite of
the 2nd antenna of the male J. lex is three-jointed whereas that
of the male/, margalefi is one-jointed. The 7th limb of the male
/ lex is well developed whereas that of the male / margalefi is
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minute and without bristles. Junctichela margalefi is also
considerably larger than./, lex. The furca of J. lex has five claws
on each lamella compared to six on J. gracilis and J. similis.

Junctichela lex may be conspecific with Eurypylus chavturi
Kornicker, 1992. They differ only in the furca: the female J. lex
has claws 1-3 nonarticulated, whereas the female E. chavturi
has only claws 1 and 2 nonarticulated. (Kornicker (1992:163)
examined 10 adult females of E. chavturi, and all had furcae
with only claws 1 and 2 nonarticulated, indicating that the
number of nonarticulated furcal claws varies little, if at all.) The
single adult male E. chavturi described by Kornicker has claw
1 of the right lamella and claws 1 and 2 of the left lamella
nonarticulated. The single adult male / . lex described herein has
claws 1-3 of the right lamella and claws 1 and 2 of the left
lamella nonarticulated. Because the female J. lex has furcal
claws 1-3 nonarticulated, it is referred herein to the genus
Junctichela; however, it is quite possible that further study of
the species will show J. lex and E. chavturi to be conspecific.
The striking similarities between E. chavturi and J. lex make a
generic distinction based only on number of nonarticulated
furcal claws seem dubious, and perhaps Junctichela should be
synonomized with Eurypylus.

Chelicopia Kornicker, 1958

TYPE SPECIES.—Chelicopia arostrata Kornicker, 1958.
COMPOSITION AND DISTRIBUTION.—Including a new species

described herein, the genus includes nine species of which two
(C obex Kornicker, 1992, and C. radix Kornicker, 1992) were
collected in the western Indian Ocean (Kornicker, 1992).

Chelicopia fax, new species

FIGURES 70-72

ETYMOLOGY.—From the Latin fax (torch, firebrand).
HOLOTYPE.—Adult female on slide and in alcohol.
TYPE LOCALITY.—BT-615.

PARATYPES.—None.

DISTRIBUTION.—Collected only at type locality; depth 8 m.
DESCRIPTION OF ADULT FEMALE (Figures 70-72).—

Carapace oval in lateral view with slight flattening of
posterodorsal margin (Figure 70). Projecting caudal process
absent but posteroventral corner of valve edge flat when viewed
medially (Figure 71a): valve margin in caudal area also marked
by long slender bristles more numerous than elsewhere (Figure
70). Anterior edge of valve evenly rounded, except for minute
indentation in margin at midheight (Figure 70).

Ornamentation: Carapace with abundant small thumb-like
structures with hollow axis (shown as minute pustules in Figure
70); because of hollow axis, structures appear ring-like except
along valve margins where they appear thumb-like; structures
slightly longer in vicinity of caudal process (Figure 71a).
Surface of valves without gel-like coating.

Surface Bristles: Short and long bristles (some with broad
base) present along valve margins, sparse elsewhere; abundant
long pointed bristles form row posterior to caudal area (Figure
70; not all bristles shown in Figure 71a); surface of valves
between thumb-like processes with minute spines (few shown
near top of Figure 71a).

Infold: Broad infold along anterior and ventral margins,
and in caudal area. Anterior infold with small bristle near
midheight. Infold of caudal area with row of 10 or 11 small
bristles at midwidth, 3 longer bristles along inner edge, and 2
backward-pointing spine-like bristles along posterior edge
(Figure 71a); 2 setal bristles present on infold just dorsal to
caudal area (Figure 71a). Posterior edge of infold of caudal area
overhangs outer surface of valve (inner edge of overhang
indicated by dashed line in Figure 71a).

Carapace Size (length, height in mm): Holotype, 1.00,
0.72.

First Antenna (Figure lib): 1st joint bare. 2nd joint with
few dorsal spines and 1 spinous dorsal bristle. 3rd joint fused to
4th, with 2 long bristles (1 ventral, 1 dorsal). 4th joint with 3
long bristles (2 spinous ventral, 1 bare dorsal). Sensory bristle
of long 5th joint with 2 minute spine-like filaments and
terminal spine. 6th joint fused to 5th, with short bare medial
bristle. 7th joint: a-bristle about twice length of bristle of 6th
joint, bare; b-bristle slightly shorter than a-bristle, with terminal
spine; c-bristle longer than bristle of 5th joint, with 3 minute
filaments and terminal spine. 8th joint: d- and e-bristles shorter
than bristle of 5th joint, bare with blunt tips (d-bristle shorter
than e-bristle); f-bristle shorter than bristle of 5th joint, with
minute marginal filament and terminal spine; g-bristle about
same length as bristle of 5th joint, with 3 small filaments (1
proximal, 2 near midlength) and terminal spine.

Second Antenna: Protopodite bare. Endopodite 1-jointed
with small proximal anterior bristle, medial spines, and small
terminal bulge (Figure 71c). Exopodite: 1st joint with minute
curved tubular medial bristle on terminal margin; bristle of 2nd
joint long, with ventral spines (spines stout proximally and
becoming slenderer distally along bristle) and few natatory
hairs near tip; bristles of joints 3-8 with stout proximal ventral
spines and distal natatory hairs; 9th joint with 2 bristles (ventral
bristle shorter and slenderer than bristle of 8th joint, with
slender ventral spines and distal natatory hairs; dorsal bristle
short and slender with few short hairs); joints 2-7 with few
small spines along distal margin.

Mandible (Figure 12a,b): Coxale endite consisting of stout
spine with long proximal spines and indistinct short distal
teeth. Coxale with many medial spines near endite and spines
along ventral margin. Basale: dorsal margin with 1 minute
bristle near midlength and 2 subterminal bristles (longer with
indistinct marginal hairs, other small, lateral, bare); ventral
margin with 5 short bristles (3 proximal, 2 distal) with bases on
medial side, and 1 short bristle with base on lateral side.
Exopodite, if present, obscured. 1st endopodial joint: medial
surface with spines forming distal crescentic row, spines along
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FIGURE 70.—Chelicopiafax Kornicker, new species, adult female, holotype, length 1.00 mm.

distal margin in dorsal corner, spines near distal dorsal margin,
and 2 spines (proximal stouter and with socket) near base of
terminal ventral claw; lateral surface with rows of distal spines
(not shown); dorsal margin with subterminal and terminal
spines forming part of rows continuing on medial and lateral
surfaces of joint; ventral margin with stout terminal claw with
2 proximal ventral prongs (distal stouter and longer) and 3
small proximal dorsal prongs. 2nd endopodial joint: medial and
lateral surfaces with rows of spines near midlength, along distal
edge, and distally along dorsal edge; dorsal margin with 3
stouter spines near midlength (1 with base on margin, and 2
with bases on lateral side (1 of these fairly long)); ventral
margin with stout terminal claw longer than claw of 1st joint.
3rd endopodial joint with stout terminal claw (stouter than claw
of 2nd joint), and 2 small spine-like bristles (1 ventral, 1
dorsal).

Maxilla: Precoxale with dorsal fringe of long hairs (Figure
72d). Coxale with short bare dorsal bristle. Endite I with 6
bristles (3 stout unringed pectinate, others ringed spinous)
(Figure 72c), endite II with proximal spines and 4 bristles (2
stout unringed pectinate, others ringed); endite III with 6
bristles (1 stout unringed pectinate, others ringed or partly
ringed, some spinous). Basale with 1 short bare bristle near
exopodite. Exopodite with 2 long bristles (Figure 72d).
Endopodite: 1st joint with slender spinous alpha- and beta-
bristles with distal rings; 2nd joint with 2 slender a-bristles
(posterior bristle longer), 1 slender c-bristle, and 5 stout
pectinate terminal bristles.

Fifth Limb (Figure 12e): Single endite with short bare
bristle. 1st exopodial joint with 2 spinous bristles. Exopodial

joints 2-5 not well defined from each other: joint 2 with 4
bristles (3 long, 1 short); inner lobe of 3rd joint with 3 bristles
(2 long, 1 short (latter could be on 4th joint)); outer lobe of 3rd
joint with short bristle; 4th plus 5th joints with 2 long bristles;
2nd and 3rd joints hirsute; all bristles ringed distally (not
shown).

Sixth Limb (Figure 72/): Endite I with 3 bristles (2 short, 1
longer); endite II with 5 long spinous bristles. End joint with 9
or 10 bristles (2 posterior bristles fairly short and with short
spines similar to those of other bristles). Limb without hairs.

Seventh Limb (Figure 12g): Proximal group with 4 bristles
(2 on each side), each with 3 or 4 bells. Terminal group with 6
bristles (3 on each side), each with 2-5 bells; bristles bare or
with few distal indistinct spines. Terminus with comb
comprising 7-9 curved teeth opposite comb with 2 curved
teeth.

Furca (Figure 7 Id): Each lamella with 6 claws: claws 1, 2,
and 4 stout, primary, nonarticulated, and with narrowly
rounded tips; claws 3, 5, and 6 short slender secondary with
pointed tips. Claws 1, 2, and 4 with 2 rows of teeth along
posterior edges (not shown); claws 2, 5, and 6 with single row;
claws 1-5 with slender spines or hairs along anterior edges (not
shown). Lamellae with single spine following claw 6; anterior
margin of right lamella dorsal to claw 1 with abundant long
hairs. Right lamella anterior to left by width of base of claw 1.
A broad "apron" extending anteriorly just proximal to lamellae
(not shown).

Bellonci Organ (Figure 72/i): Elongate with 3 indistinct
sutures near midlength; tip broadly rounded.
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FIGURE 71.—Chelicopiafax Kornicker, new species, adult female, holotype: a, anterior left valve, iv; b, right 1 st
antenna, mv; c, distal protopodite and endopodite left 2nd antenna, mv; d, right furcal lamella, lv; e, anterior of
body from right side.
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FIGURE 72.—Chelicopiafax Kornicker, new species, adult female, holotype: a, right mandible, mv; b, detail from
a; c, endites of maxilla; d, left maxilla (nabs), lv; e, 5th l imb;/ 6th limb; g, 7th limb; h, medial eye and Bellonci
organ; /', lateral and medial eyes and stump of Bellonci organ;/ right Y-sclerite and genital organ.
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Eyes: Medial eye bare with narrow area of light brown
pigment (Figure 12h,i). Lateral eye slightly smaller than medial
eye, with trace of brown pigment and 5 amber-colored
ommatidia (Figure 72/).

Upper Lip (Figure 71 e): Broadly rounded.
Genitalia (Figure 72/): Ovoid disk (without spermato-

phore) on each side of body anterior to furca.
Anterior of Body (Figure 7 le): Broadly rounded ventral to

1 st antenna.
Posterior of Body: Evenly rounded, bare.
Y-Sclerite (Figure 72/): Typical for subfamily.
COMPARISONS.—The carapace of C. fax is similar to that of

C. radix, except for the absence of digitate ""skirts" on the
abundant small ring-like structures on the outer surface. The 1st
endopodial joint of the mandible of C. fax differs from that of
C. radix in having two rather than one stout prong on the
ventral margin of the long terminal claw, and in the absence of
a short ventral bristle at joint midlength. {Chelicopia radix is
known only from late juveniles.)

Eurypylus Brady, 1869

TYPE SPECIES.—Eurypylus petrosus Brady, 1869.
COMPOSITION AND DISTRIBUTION.—Including a new species

described herein the genus includes seven species of which two
(E. chavturi Komicker, 1992 and E. matrix, new species), were
collected in the western Indian Ocean.

Eurypylus matrix, new species

FIGURES 73-75

ETYMOLOGY.—From the Latin matrix (mother, womb,
source).

HOLOTYPE.—Ovigerous female on slide and in alcohol.
TYPE LOCALITY.—BT-230.

PARATYPES.—BT-230: 1 juvenile. BT-231: partly dissected
juvenile male.

DISTRIBUTION.—BT-230, BT-231; depth 21-24 m.
DESCRIPTION OF ADULT FEMALE (Figures 73-75a-f).—

Carapace oval in lateral view with posterodorsal bulge (Figure
73), projecting posteroventral process with rounded tip
(Figures 73, 74a), and without incisur or rostrum.

Ornamentation: Carapace with numerous distinct round
fossae (Figure 73), many with minute peripheral processes
pointing inward (not shown). Outer surface including valve
margins with very few bristles.

Infold: Broad infold along anterior and ventral margins,
and in caudal area. Anterior infold with small bristle near
midheight. Infold of caudal area with 11 or 12 small bristles
forming irregular row in anterior part and 1 bristle in posterior
part (Figure 74a); 2 setal bristles present on posterior infold
dorsal to midheight; inner margin of infold in caudal area with
several small bristles.

FIGURE 73.—Eurypylus matrix Komicker, new species, ovigerous female,
holotype, length 1.82 mm.

Carapace Size (length, height in mm): Holotype, 1.82,
1.58.

First Antenna (Figure 74b): 1st joint bare. 2nd joint with
spinous dorsal bristle. 3rd joint fused to 4th, with 2 long bristles
(1 ventral, 1 dorsal). 4th joint with 4 long bristles (3 ventral, 1
dorsal). Sensory bristle of long 5th joint with minute distal
filament and terminal spine. 6th joint fused to 5th, with short
spinous medial bristle. 7th joint: a-bristle about 4 times length
of bristle of 6th joint; b-bristle almost twice length of a-bristle,
with minute distal filament and terminal spine; c-bristle about
same length as bristle of 5th joint, with minute distal filament
and terminal spine. 8th joint: d- and e-bristles slightly longer
than b-bristle, bare with blunt tips; f-bristle slightly longer than
d-bristle, with terminal spine; g-bristle shorter than c-bristle,
with minute distal filament and terminal spine.

Second Antenna: Protopodite bare (Figure 74c). Endopo-
dite 2-jointed (Figure 74c): 1st joint with 2 small ringed bare
anterior bristles and rows of medial spines; 2nd joint small
without basal suture, with small unringed terminal spine-like
bristle with minute terminal spine. Exopodite: 1st joint with
small recurved terminal medial bristle; bristle of 2nd joint with
8-10 stout proximal ventral spines and distal natatory hairs;
bristles of joints 3-8 with stout proximal ventral spines and
distal natatory hairs; 9th joint with 2 bristles (ventral stout with
proximal ventral spines and distal natatory hairs; dorsal short
slender with small slender marginal spines).

Mandible (Figure 74d,e): Coxale endite consisting of stout
spine. Coxale with spines along ventral margin and on lateral
surface near ventral margin. Basale: dorsal margin with 2
minute bristles (1 at 2/3 length, 1 subterminal); ventral margin
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FIGURE 74.—Eurypylus matrix Kornicker, new species, ovigerous female, holotype: a, posterior right valve, iv;
b, right 1st antenna, mv; c, distal protopodite and endopodite right 2nd antenna, mv; d, left mandible, mv; e, part
of right mandible, Iv ; / endites right maxilla, mv; g, part of left maxilla, Iv; h, 5th limb.
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with 4 short bristles (3 proximal, 1 distal) with bases on medial
side or on margin, and 2 short bristles with bases on lateral side.
Exopodite small and weakly developed (Figure 74e). Endopo-
dite: 1st joint: medial surface with distal spines and spines
along dorsal half of distal edge; dorsal margin with small
terminal spines; 2nd joint with minute terminal spine-like
bristle on dorsal margin and stout ventral claw; 3rd joint with
stout terminal claw and 1 or 2 small ventral bristles.

Maxilla (Figure 74/g): Endite I with 6 bristles (3 pectinate,
3 spinous) (Figure 74/); endite II with 4 bristles (2 pectinate);

endite III with 6 bristles (2 pectinate (1 unringed), 4 spinous).
Coxale with dorsal fringe of hairs and short ringed dorsal
bristle (not shown). Basale with 1 bristle near exopodite (not
shown). Exopodite with 3 ringed bristles (1 long spinous, 2
shorter bare). Endopodite: 1st joint with slender spinous
alpha- and beta-bristles; 2nd joint with 2 spinous a-bristles, 1
spinous c-bristle, and 5 pectinate end bristles.

Fifth Limb (Figure lAh): Epipodial appendage with 43
bristles. Single endite with 1 small bristle. Exopodite: 1 st joint
with 3 bristles (1 long, 2 shorter); 2nd-5th joints fused, with

A

FIGURE 75.—Eurypylus matrix Kornicker, new species, ovigerous female, holotype: a, right 6th limb, mv; b, 7th
limb; c, left furcal lamella; d, right lateral eye and proximal edge protopodite right 2nd antenna; e, medial eye
from left side (Bellonci organ missing);/ anterior of body from left side. Juvenile male, paratype, sta BT-231: g,
outline of specimen from left side, length 1.07 mm; h, endopodite and distal protopodite left 2nd antenna, mv; i,
anterior of body from left side (upper lip not shown).
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total of 10 bristles (3 long and 1 minute on 2nd joint; 2 long and
1 minute on inner lobe of fused 3rd joint; 1 small on outer lobe
of 3rd joint; 2 long on 4th plus 5th joints).

Sixth Limb (Figure 75a): Single endite with 3 spinous
bristles. End joint with 15 ringed bristles (with short spines)
forming 2 rows (6 bristles in medial row set back from edge, 9
bristles along edge) followed by space and then posterior
projection with 2 stout plumose unringed terminal bristles;
dorsal part of posterior projection with long medial hairs.
(Rings not shown on all bristles.)

Seventh Limb (Figure 15b): Each limb with 8 or 9 proximal
bristles: 4 or 5 short bristles (with 3 or 4 bells) on one side, and
4 longer bristles (with 5 bells) on opposite side. Terminal
segment with 6 bristles (with 3-7 bells), 3 on each side, and
opposing combs each with 5 or 6 long teeth. Clapper projecting
from terminal bell on bristles broadening distally and with
rounded tip.

Furca (Figure 75c): Each lamella with 5 claws decreasing
in length posteriorly along lamella; claws 1 and 2 nonarticu-
lated, claws 3-5 articulated; all claws with teeth along
posterior edge (not shown); few teeth on claws 1 and 2 slightly
larger than others; anterior edge of right lamella with few small
spines; several small spines on each lamella following last
claw; right lamella anterior to left by width of base of claw 1.

Bellonci Organ: Absent on holotype (broken off?) (Figure
75e), but present on juvenile male described below (Figure
75/).

Eyes: Medial eye bare, with 2 amber-colored areas (Figure
15e). Lateral eye distinct, smaller than medial eye, with 5
amber-colored ommatidia (Figure 75c/).

Upper Lip (Figure 75/): With anterior projection and short
ventral spines; curved sclerite with ventral spines along left
side of lip.

Genitalia: Oval sclerotized rim with attached spermato-
phore on each side of body anterior to furca.

Y'-Sclerite: Typical for family.
Eggs: Holotype, with 6 eggs in marsupium and also

unextruded eggs; length of 2 extruded eggs 0.23 mm and 0.25
mm (eggs in early stage, containing globules and no append-
ages); length of unextruded egg 0.14 mm.

DESCRIPTION OF JUVENILE MALE (Figure 15g-i).—

Carapace similar to that of adult female except caudal process
at posteroventral corner (Figure ISg).

Carapace Size (length, height in mm): Sta BT-231: 1.07
mm, 0.98 mm.

First Antenna: Number of bristles similar to those of adult
female except 4th joint with only 2 ventral bristles.

Second Antenna: Protopodite (Figure 75h) and exopodite
similar to those of adult female. Endopodite 3-jointed (Figure
75A): 1st joint with 2 small proximal anterior bristles; 2nd joint
elongate with short distal bristle; 3rd joint elongate with 2 small
terminal bristles.

Mandible, Maxilla, and Fifth Limb: Not examined in detail
but of similar type to those of adult female.

Sixth Limb: Not examined in detail but present, and with
many bristles.

Seventh Limb: None observed, probably absent.
Furca and Y-Sclerite: Similar to those of adult female.
Bellonci Organ (Figure 75/): Elongate, broadening dis-

tally, with rounded tip.
Eyes (Figure 75/): Medial eye bare, unpigmented. Lateral

eye unpigmented, about same size as medial eye, with 4 large
and several smaller ommatidia.

Upper Lip: Not examined.
Genitalia: None observed, probably absent.
COMPARISONS.—The 7th limb of E. matrix differs from

those of previously described species of Sarsiellidae in the
unsymmetrical distribution of proximal bristles (short bristles
on one side, longer bristles on the other side).

CYLINDROLEBERIDIDAE MOiler, 1906

This family includes three subfamilies: Cylindroleberidinae
Muller, 1906; Cyclasteropinae Poulsen, 1965; and Asteropter-
oninae Kornicker, 1981. Representatives of all subfamilies are
in the Madagascar collection. The last two families were
reported in Kornicker (1981), and for completeness, the species
recorded are listed in the station data (see Appendix).

CYLINDROLEBERIDINAE Muller, 1906

This subfamily includes 16 genera of which four have been
reported from the western Indian Ocean: Cylindroleberis,
Heptonema, Prionotoleberis, and Synasterope (Kornicker,
1992:171). All except Prionotoleberis are in the present
collection. In addition, a new species of Parasterope is
described herein, and another species of Parasterope is left in
open nomenclature.

Synasterope Kornicker, 1975

TYPE SPECIES.—Synasterope implumis Poulsen, 1965, by
subsequent designation (Kornicker, 1975:440).

COMPOSITION AND DISTRIBUTION.—The genus comprises
about 25 species, including three from the Indian Ocean, and is
circumglobal between latitudes of about 47.5°N and 73°S and
depths of 1-4450 m (Kornicker, 1992:194). (Kornicker
(1992:2) incorrectly stated that Synasterope had been reported
from the Arctic Ocean (the genus Vargula had been intended).)

Synasterope calix Kornicker, 1992
FIGURE 76

Synasterope calix Kornicker, 1992:194, figs. 115-130.

HOLOTYPE.—MNHN Os 477, undissected instar V female in
alcohol.

TYPE LOCALITY.—Mozambique Channel, Zelee Bank, depth
18-24 m (Kornicker, 1992:194).
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MATERIAL.—BT-161: 5 adult males and 1 juvenile with
body removed from shell. BT-172: adult male. BT-212: adult
male. BT-219: adult female. BT-222: 1 ovigerous female, 1
partly dissected adult female, 1 adult male, and 3 juveniles.
BT-223: 1 specimen. BT-230: 1 ovigerous female and 1
additional specimen. BT-236: 1 adult male and 2 juveniles.
BT-259: 2 specimens. BT-270: adult male. BT-274: adult male.
BT-621: 1 specimen. BT-676: ovigerous female. BT-700: 2
ovigerous females and 1 juvenile. BT-701: USNM 194180,
dissected ovigerous female on slide and in alcohol. BT-715:
partly dissected adult female (with 10 parasite(?) egg sacs in
marsupium). BT-814: juvenile female. BT-822: 1 early instar in
alcohol. BT-836: partly dissected A-l male (length 1.44 mm,
height 0.85 mm) and partly dissected adult male. BT-
unnumbered: partly dissected ovigerous female.

DISTRIBUTION.—NE Mozambique Channel at depths of
13-43 m (Komicker, 1992:194). Madagascar: see "Material."

SUPPLEMENTARY DESCRIPTION OF ADULT FEMALE (Figure

lda-e).—Carapace similar in shape to that described by
Kornicker (1992:195) (Figure 76a,b).

Infold: Broad posterior list of USNM 194180 with about
32 broad transparent flap-like bristles (fewer than the 46-49
flap-like bristles on the specimen described by Kornicker
(1992:195); long "tendons" beneath the posterior infold of the
specimen described by Kornicker (1992:195) absent on the
specimen from Madagascar.)

Carapace Size (length, height in mm): BT-222: 2 speci-
mens, 1.83, 1.03, height 56% of length; 1.84, 1.06, height 58%

of length. BT-230: 1.41, 0.78, height 55% of length. BT-676:
1.56, 0.90, height 58% of length. BT-700: 1.44, 0.86, height
60% of length. BT-701: USNM 194180, 1.51 mm, 0.83 mm,
height 55% of length. BT-715: 1.48, 0.85, height 57% of
length.

Mandible: Exopodite (excluding bristles) 2/3 length of
dorsal margin of 1st endopodial joint. Medial bristle just distal
to base of d-bristle of 2nd endopodial joint not reaching past
distal end of 3rd endopodial joint.

Sixth Limb: Skirt with 4 anteroventral bristles (1 more than
on specimen described by Kornicker (1992:198)) and 10
bristles at midlength (specimen described by Kornicker
(1992:198) had 11 or 12 bristles).

Bellonci Organ (Figure 76d): With suture or crease near
midlength and broadly rounded tip.

Eyes: Medial eye with black pigment and distinct hairs
along dorsal edge (Figure 76c/). Lateral eye with 17 ommatidia
and black pigment between ommatidia (Figure 76e: only outer
ommatidia shown). (Adult female described by Kornicker
(1992:198) had a medial eye without pigment and with
indistinct hairs along dorsal edge, and a lateral eye without
pigment.)

Upper Lip (Figure 76c): Similar to that described by
Kornicker (1992:198).

Eggs: USNM 194180 with 13 eggs (medial eye and lateral
eyes present and with black pigment) (location of 2 eggs shown
in Figure 76b); length of typical egg 0.31 mm.

Parasites: Adult female from BT-715 with 10 egg sacs in

FIGURE Id.—Synasterope calix Kornicker, 1992: a, adult female, sta BT-715, complete specimen containing
parasite(?) egg sacs (p), length 1.48 mm. Ovigerous female, USNM 194180, sta BT-701: b, complete specimen,
length 1.51 mm; c, anterior part of body from left side; d, medial eye and Bellonci organ; e, right lateral eye. Adult
male, sta BT-836:/ complete specimen, length 1.84 mm.
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marsupium (probably laid by a parasite (location of 6 egg sacs
shown in Figure 76a)).

SUPPLEMENTARY DESCRIPTION OF ADULT MALE (Figure

76/).—Carapace similar in shape to that described by
Kornicker (1992:198) (Figure 76/).

Carapace Size (length, height in mm): BT-161: 4 speci-
mens, 1.47, 0.85; 1.40, 0.78; 1.34, 0.76; 1.40, 0.78. BT-172:
1.80,1.00. BT-222: 1 specimen, 1.81,1.09. BT-236: 1.38,0.77.
BT-270: 1.56, 0.89. BT-274: 1.64, 0.92. BT-836: 1.84, 1.03.

REMARKS.—Some differences between the adult females in
the present collection from Madagascar and that described by
Kornicker (1992:194) are noted in the supplemental description
above. The main difference is probably the presence of black
pigment in the lateral eyes of the present females and the
absence of such pigment in the previously described females,
which could be the result of preservation differences. The
differences do not warrant proposal of a new species for the
present specimens.

Cylindroleberis Brady, 1868

TYPE SPECIES.—Cypridina mariae Baird, 1850b (p. 257, pi.
17: figs. 5-7); subsequent designation by Sylvester-Bradley
(1961:Q402).

COMPOSITION AND DISTRIBUTION.—The genus includes 11

species and one variety (Kornicker, 1992:179) and is circum-
global between latitudes of about 58°N and 26°S. The two
species in the present collection also live in the Mozambique
Channel (Kornicker, 1992:179).

Cylindroleberis vibex Kornicker, 1992

FIGURES 77,78

Cylindroleberis vibex Kornicker, 1992:185, figs. 110-112.

HOLOTYPE.—MNHN Os 470, undissected ovigerous female
in alcohol.

TYPE LOCALITY.—Mozambique Channel, Mayotte, depth 6
m (Kornicker, 1992:185).

MATERIAL.—BT-222: USNM 194198, 1 juvenile (append-
ages of next instar visible within appendages). BT-231: USNM
194186, adult female; USNM 194187, adult male removed
from shell. BT-693: USNM 194185, adult male on slide and in
alcohol. BT-822: USNM 194182, partly dissected adult female.

DISTRIBUTION.—Mozambique channel at depths of 6-24 m
(Kornicker, 1992:185). Madagascar: Sta BT-222, BT-231,
BT-693, BT-822; reef flat to 24 m.

REMARKS.—The adult male of the species is described for
the first time herein. Some differences, which are attributed to
intraspecific variability, between the females from Madagascar
and the type specimens are pointed out in a supplementary
description of the Madagascar specimens.

SUPPLEMENTARY DESCRIPTION OF ADULT FEMALE (Figure

lla-c).—Similar in shape to those described by Kornicker

(1992:185) but slightly larger (Figure 77a).
Infold: Not examined.
Carapace Size (length, height in mm): BT-231: USNM

194186, 1.60, 0.59, height 37% of length. BT-822: USNM
194182, 1.63, 0.60, height 37% of length. (Kornicker
(1992:185) gave length range of 1.49-1.52 mm for 3 females
from the Mozambique Channel, and 39%-42% for range of
height as percentage of length.)

First and Second Antennae: USNM 194182: similar to
those of female described by Kornicker (1992:185).

Mandible: USNM 194182: basale endite of right limb with
only 3 end bristles but left limb with usual 4. Basale: dorsal
margin with 3 bristles near midlength of left limb (Figure lib)
and 4 on right limb, and without medial spines near bases of
terminal bristles. Exopodite with 2 small subterminal bristles.
Limb otherwise similar to that of female described by
Kornicker (1992:187).

Maxilla: USNM 194182: similar to that of female de-
scribed by Kornicker (1992:187).

Fifth, Sixth, and Seventh Limbs: Not examined in detail but
appearing similar to those of female described by Kornicker
(1992:187).

Furca: USNM 194182: each lamella with 9 claws fol-
lowed by 1 small bristle-like claw oriented posteriorly.
(Kornicker (1992:187) reported a total of 9 claws.)

Upper Lip: USNM 194182: similar to that of female
described by Kornicker (1992:187).

Genitalia: USNM 194182 with indistinct ring on each side
anterior to furca (Figure 77c).

DESCRIPTION OF ADULT MALE (Figures lld-f 78).—

Posterior end in lateral view narrower than that of adult female
(Figure lld.e). Usual vertical row of hairs present near
posterior end.

Infold: Not examined.
Carapace Size (length, height in mm): BT-231: USNM

194187 (Figure lid), 1.76 (posterior end of valves distorted),
0.74, height 42% of length. BT-693: USNM 194185 (Figure
lie), 1.34, 0.65, height 48% of length. (Although measurement
of length of USNM 194187 may be inaccurate because of
distorted shell, it is without doubt much larger than USNM
194185; differences in shape and size of the carapaces of the
two specimens suggest they may not be conspecific, but
mandibles are similar.)

First Antenna (Figure 77/): 1 st joint with indistinct long
distal spines near ventral margin. 2nd joint with distal dorsal
bristle with long spines, and slender distal lateral bristle with
few short spines. 3rd joint with 6 bristles along long dorsal
margin and 1 minute bristle on short ventral margin. 4th joint
with 3 terminal bristles (2 ventral, 1 dorsal with short spines).
5th and 6th joints partly fused near dorsal margin; dorsal
margin of joints slightly wavy but without proximal node;
sensory bristle of 5th joint with abundant sensory filaments
(over 100; not shown) and 6 stouter filaments at tip (not
shown); 6th joint with long medial bristle (with short spines) at
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FIGURE 77.—Cylindroleberis vibex Kornicker, 1992, adult female, USNM 194182: a, complete specimen, length
1.63 mm; b, part of left mandible, lv; c, part of posterior of body from left side. Adult male, USNM 194187: d,
complete specimen, length 1.76 mm. Adult male, USNM 194185: e. complete specimen, length 1.34 m m ; / distal
right 1st antenna (nabs), mv.

dorsal margin. 7th joint: a-bristle sclerotized, claw-like, bare or
weakly pectinate, straight or slightly curved (usual); b-bristle
about 3 times length of a-bristle, with 5 marginal filaments;
c-bristle extremely long (longer than shell length), with 26
marginal filaments. 8th joint: d-bristle absent; e-bristle 3 or 4
times length of a-bristle, bare with blunt tip; f-bristle (not
shown) same length as c-bristle, with 21 marginal filaments;
g-bristle (not shown) about twice length of b-bristle, with tip
missing on both limbs of USNM 194185, with 8 marginal
filaments on remaining part.

Second Antenna: Protopodite bare. Endopodite 3-jointed

(Figure 78a): 1st joint elongate bare; 2nd joint with 3 small
distal bristles decreasing in length distally; 3rd joint reflexed,
with fairly short proximal filament and ridges along pointed tip.
Exopodite: 2nd joint about 2/3 length of 1st joint; bristles of
joints 2-8 and 4 bristles of 9th joint with natatory hairs, no
spines; joints 3-8 with very small basal spines, and 9th joint
with very small lateral spine; joints 4-7 (probably others) with
long hairs at distal dorsal corner.

Mandible (Figure 786): Coxale endite broken off both
limbs of USNM 194185. Basale endite (not shown) with 4
slender end bristles with few short spines, 2 dwarf bristles (2nd
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FIGURE 78.—Cylindroleberis vibex Kornicker, 1992, adult male, USNM 194185: a. endopodite left 2nd antenna,
lv; b, part of right mandible, mv; c, left furcal lamella and left copulatory organ; d, structures just posterior to right
furcal lamella (only posterior 3 claws shown); e, medial eye and Bellonci organ;/ outline of left lateral eye; g,
upper lip from right side; h, posterior of body from right side (not all furcal claws shown); i, copulatory organ (not
under cover slip).

bristle twice length of other), 1 proximal and 2 distal bristles
similar to end bristles but shorter. Basale: ventral margin bare;
dorsal margin with 3 small bare bristles distal to midlength and
2 long spinous terminal bristles (the 2 small terminal dorsal
spines present on female absent on male). Exopodite and 1st

and 3rd endopodial joints similar to those of adult female,
except all 3 ventral bristles of 1st endopodial joint with long
spines. 2nd endopodial joint: ventral margin with bristles
similar to those of adult female; dorsal margin with a-, b-, c-,
and d-bristles similar to those of adult female, 3 short bristles



114 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

proximal to a-bristle, 7 or 8 spinous cleaning bristles forming 2
oblique rows between b- and c-bristles, 1 slender spinous
medial g-bristle reaching just past tip of limb, with base just
distal to d-bristle, and 1 long slender lateral f-bristle between
c- and d-bristles; medial surface with rows of short spines.

Maxilla: Both limbs of USNM 194185 obscured and
partly fragmented. (Presumably, similar to that of adult
female.)

Fifth Limb: Similar to that of adult female.
Sixth Limb: Proximal medial bristle and endite bristles

similar to those of adult female; anteroventral corner with 3 or
4 spinous bristles; bristle present on lateral flap of female limb
not observed on male limb; posteroventral edge of skirt partly
fragmented, with 13 bristles on remaining part (2 or 3 bristles
probably missing) (Kornicker (1992:187) reported 21 or 22
posteroventral bristles on adult female).

Seventh Limb: Similar to that of adult female except each
bristle with 1 less bell.

Furca (Figure ISc.d.h): Each lamella with 9 claws; last
claw not bent dorsally as in female. Claws with teeth along
posterior edge (not shown), and claw 1 of right lamella anterior
to claw 1 of left lamella.

Bellonci Organ (Figure 78e): Elongate with rounded tip.
Eyes: Medial eye bare and with small amount of brown

pigment (Figure 78e). Lateral eye larger than medial eye,
appearing red in reflected light and black in transmitted light,
with about 23 ommatidia (outline of eye shown in Figure 78/).

Upper Lip (Figure 78g): Similar to that of adult female.
Genitalia (Figure 78c,/): Each limb with 2 short lobes,

outer lobe of each limb with 2 small terminal bristles.
Posterior of Body (Figure l%h): Shallow lobe dorsal to

posterior end of internal girdle with long indistinct spines.
Y-Sclerite (Figure 7Sh) and Gills: Similar to those of adult

female.
Sexual Dimorphism: Dorsal margin of 6th joint of male 1 st

antenna without proximal notch present on female. Dorsal
margin of basale of male mandible without two spines present
on female mandible (two males examined).

Cytindroleberis vix Kornicker, 1992

FIGURES 79, 80

Cylindroleberis vix Kornicker, 1992:179, figs. 106-109.

HOLOTYPE.—MNHN Os 467, undissected ovigerous female
in alcohol.

TYPE LOCALITY.—Mozambique Channel, Mayotte, depth
15-20 m (Kornicker, 1992:179).

MATERIAL.—BT-615: USNM 194193, ovigerous female
with body removed from shell. BT-693: USNM 194197,
juvenile. BT-706: USNM 194190, 2 ovigerous females, 1 adult
male, and 3 additional specimens. BT-709: USNM 194183,
partly dissected ovigerous female; USNM 194184, adult male
on slide and in alcohol; USNM 194188, adult female, 2
ovigerous females, and 6 additional specimens (mostly

juveniles). BT-712: USNM 194191, ovigerous female, juve-
nile, and 1 empty carapace. BT-715: USNM 194192, adult
female. BT-773: USNM 194194, ovigerous female. BT-779:
USNM 194195, partly dissected ovigerous female. BT-811:
USNM 194189, adult male with body removed from shell.
BT-836: USNM 194196, adult male plus adult female.

DISTRIBUTION.—Mozambique Channel at depths of 6-20 m
(Kornicker, 1992:179). Madagascar: see "Material."

REMARKS.—The adult male is described for the first time
herein.

SUPPLEMENTARY DESCRIPTION OF ADULT FEMALE (Figure

19a,b).—Carapace similar in shape to those from the Mozam-
bique Channel described by Kornicker (1992:178) but larger
(Figure 19a,b).

Carapace Size (length, height in mm): BT-706: USNM
194190, 2 specimens, 2.45, 0.94, height 38% of length; 2.36,
0.83, height 35% of length. BT-709: USNM 194183, 2.54,
0.82, height 32% of length; USNM 194188 (3 specimens),
2.41, 0.87, height 36% of length; 2.42, 0.84, height 35% of
length; 2.57, 0.88, height 34% of length. BT-712: USNM
194191, 2.45, 0.87, height 36% of length. BT-773: USNM
194194, 2.35, 0.87, height 35% of length. BT-779: USNM
194195, 2.13, 0.81, height 38% of length. Length range
2.13-2.57 mm, with height 32%-38% of length. (Kornicker
(1992:179) gave range of length of 3 specimens as 2.15-2.17
mm, with height 33%-36% of length.)

Eggs: USNM 194183 with 15 eggs in marsupium; length
of typical egg 0.23 mm (2 eggs within carapace shown in
Figure 79a). USNM 194195 with 6 eggs in marsupium; length
of typical egg 0.25 mm (location of 1 egg shown in Figure 19b).

DESCRIPTION OF ADULT MALE (Figures 79c-j, 80).—
Carapace elongate with height less in posterior half on most
specimens (Figure 79c). Usual vertical row of hairs present
near posterior end.

Central Adductor Muscle Attachments (Figure 19d): With
about 15 ovoid individual attachments.

Carapace Size (length, height in mm): BT-706: USNM
194190, 2.24, 0.97, height 43% of length. BT-709: USNM
194184, 2.26, 0.92, height 40% of length. BT-811: USNM
194189, 1.99, 0.92, height 46% of length. BT-836: USNM
194196, 2.20, 0.82, height 37% of length. Length range
1.99-2.26 mm, with height 37%-46% of length.

First Antenna (Figure 19e,f): 1st joint with long distal
medial spines near ventral margin. 2nd joint with rows of short
medial spines, 1 distal dorsal bristle with long spines, and 1
distal lateral bristle with short spines. 3rd joint with 6 spinous
bristles along long dorsal margin and 1 minute bristle (with
small terminal spine) on short ventral margin. 4th joint with 3
terminal bristles (2 ventral, 1 dorsal with short spines). 5th and
6th joints partly fused, with small proximal node on dorsal
margin of 5th joint; sensory bristle of 5th joint with abundant
slender filaments (over 100; not shown); 6th joint with long
medial bristle (with short spines) near smooth or undulate
dorsal margin. 7th joint: a-bristle claw-like with few indistinct
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FIGURE 79.—Cylindroleberis vix Kornicker, 1992: a, ovigerous female, USNM 194183, complete specimen,
length 2.54 mm; b, ovigerous female, USNM 194195, complete specimen, length 2.13 mm. Adult male, USNM
194184: c. complete specimen, length 2.26 mm; d, central adductor muscle attachments left valve, ov; e.f. distal
left 1 st antenna (nabs), medial and lateral views, respectively; g, endopodite left 2nd antenna, mv; h, medial eye
and Bellonci organ; i. lateral eye; / anterior of body from left side.

ventral teeth near tip; b-bristle with 5 short filaments; c-bristle
extremely long (much longer than shell length), with 31
marginal filaments. 8th joint: d-bristle absent; e-bristle (not
shown) 3 or 4 times length of a-bristle, bare with blunt tip;
f-bristle similar to c-bristle, with 31 filaments; g-bristle with tip
missing on both limbs of USNM 194184, with 9 filaments on
remaining part.

Second Antenna: Protopodite bare. Endopodite 3-jointed
(Figure 79g): 1st joint elongate bare; 2nd joint with distal
triangular bulge and 3 small bristles decreasing in length
distally; 3rd joint reflexed with fairly short proximal filament
and ridges along pointed tip. Exopodite: 2nd joint about 2li
length of 1st joint; bristles of joints 2-8 and 4 bristles of 9th
joint with natatory hairs, no spines; joints 3-8 with very small
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FIGURE 80.—Cylindroleberis vix Kornicker, 1992, adult male, USNM 194184: a. part of right mandible, mv; b,
part of left mandible, Iv; c, left ftircal lamella and copulatory organ.

basal spines, and 9th joint with very small lateral spine; joints
3-8 with long hairs at distal dorsal comer.

Mandible (Figure 80a,b): Coxale endite with 4 oblique
rows of ventral spines, otherwise similar to that of adult female.
Basale endite with 4 slender end bristles with indistinct spines,
1 or 2 dwarf bristles (2nd bristle twice length of other), 2

slender bristles similar to end bristles, and 1 shorter proximal
bristle with indistinct spines (Figure 80a). Basale: ventral
margin with 1 slender bristle near base of endite (could be
interpreted to be on endite) (Figure 80a); dorsal margin with
fairly long bare bristle at distal 2/3 (bristle longer than that of
adult female) and 2 long spinous terminal bristles. Exopodite
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and 1st and 3rd endopodial joints similar to those of adult 
female. 2nd endopodial joint: ventral margin with bristles 
similar to those of adult female (Figure 80b); dorsal margin 
with a-, b-, c-, and d-bristles similar to those of adult female, 3 
short bristles proximal to a-bristle, 14 spinous cleaning bristles 
forming 2 or 3 oblique rows between b- and d-bristles, 1 long 
slender spinous medial g-bristle just distal to d-bristle, and 1 
long slender lateral f-bristle between c- and d-bristles; medial 
surface with rows of short spines. 

Maxilla: Both endites similar to those of adult female. 
Small proximal bristle present on dorsal margin of basale of 
female not observed. Bristle of 2nd endopodial joint almost 
twice length of beta-bristle of 1 st joint. Endopodite otherwise 
similar to that of adult female. 

Fifth Limb: Similar to that of adult female. 
Sixth Limb: Anterior tip of skirt with 5 spinous bristles; 

anteroventral margin with 34 or 35 spinous bristles. Limb 
otherwise similar to that of adult female. 

Seventh Limb: 6 bristles in proximal group with 2 or 4 bells 
(on each side 2 bristles with 2 bells and 1 longer bristle between 
them with 4 bells). 2 bristles (1 on each side with 3 bells) on 
segment proximal to terminus. 4 bristles on terminus (2 on each 
side, 1 with 2 bells, 1 with 4 bells). Terminus with opposing 
combs, each with 12 or 13 spinous teeth. 

Furca (Figure 80c): Each lamella with 9 claws followed by 
small protuberance with small spines; claws with short slender 
teeth along posterior edges and minute distal spines along 
anterior edges; right lamella anterior to left by width of base of 
claw 1. (Furca without 2 bristle-like posterior claws present on 
adult female.) 

Bellonci Organ (Figure 79h): Similar to that of adult 
female. 

Eyes: Medial eye with dark brown pigment, bare (Figure 
79h). Lateral eye larger than medial eye, with black pigment in 
transmitted light but appearing red in reflected light, with 22 
ommatidia (Figure 79i). 

Lips (Figure 79j): Similar to those of adult female. 
Genitalia (Figure 80c): Several lobes bearing bristles. 
Posterior of Body: Not observed (covered by gills). 
Y-Sclerite and Gills: Similar to those of adult female. 
C~MPAR~~~N~.-Cylindroleberis nodulifera (Poulsen, 

1965) was described by Poulsen (1965:447) from 10 males 
collected in the Red Sea. The male C. vix differs from the male 
C. nodulifera in having a dorsal bristle at 2/3 length on the 
basale of the mandible and four rather than three bristles on 
endite I of the maxilla. The length of the adult male C. vix is 
1.99-2.26 mm compared to 1.4-1.5 mm for C. nodulifera 
(Poulsen, 196545 1). 

Parasterope Kornicker, 1975 

TYPE SPECIES.-Asterope muelleri Skogsberg, 1920:483; 
subsequent designation by Kornicker (1975:401). 

COMPOSITION AND D ~ s ~ R I ~ u ~ ~ o ~ . - M e r n b e r s  of the genus 

are cosmopolitan between latitudes of about 53ON and 65OS 
with a depth range of intertidal to 4303 m (Kornicker and 
Caraion, 1974:7). Species have not been reported previously 
from the western Indian Ocean, but seven species have been 
reported off the western coast of Africa (Komicker, 1976: 1 1). 

Parasterope maddocksae, new species 

ETYMOLOGY.-T~~ species is named for Rosalie F. Mad- 
docks who has studied the Podocopa of Madagascar. 

HOLOTYPE.-A~U~~ female on slide and in alcohol. 
TYPE LOCALITY.-BT-23 1. 
PARATYPE.-BT- 161, USNM 194200, partly dissected A-1 

male on slide and in alcohol. 
D I S T R ~ B U T I ~ N . - - S ~ ~  type specimens, above. 
DESCRIPTION OF ADULT FEMALE (Figures 81, 82).- 

Carapace elongate with parallel ventral and dorsal margins; 
holotype with oblique posterodorsal comer (Figure 8la,d,e). 

Infold: Posterior infold unusually broad. Rostra1 infold 
with about 50 bristles in addition to row of about 25 bristles 
between list and inner end of incisur (not all bristles shown in 
Figure 8 1 b). Anteroventral infold with about 45 bristles (not all 
shown in Figure 81b); anterior half of ventral infold with row 
of about 15 bristles; posterior half of ventral infold to point 
opposite anterior end of broad posteroventral list with row of 
about 12 bristles; broad posteroventral list with about 22 broad 
transparent bristles and row of 25 small slender bristles along 
anterior edge of broad list (generally 1 bristle between each pair 
of broad transparent bristles) (only a few broad and slender 
bristles shown in Figure 81d,e); a row of 9 bristles (Figure 81e) 
present between broad list and valve edge opposite ventral 9 
broad transparent bristles (not all transparent bristles shown in 
Figure 81e); 3 round processes on posterior infold between 
broad list and valve edge (Figure 81d,e). Posterior edge of 
valve located slightly inward from valve margin (Figure 8 1d,e). 
Narrow anteroventral list with broad transparent lamellar 
prolongation (distal edge of prolongation shown as wavy line 
in Figure 8 1 c). 

Selvage: Short fringed lamellar prolongation present on 
ventral edge of incisur (Figure 8 I c). 

Carapace Size (length, height in mm): Holotype, 1.50, 0.7, 
height 46% of length. 

First Antenna (Figure 8 If): 1st joint with distal lateral 
spines on dorsal half and numerous medial spines. 2nd joint 
with ventral, medial, and lateral spines and 2 spinous bristles (1 
short lateral distal, 1 long dorsal terminal). 3rd and 4th joints 
fused, with combined lengths about half of joint width; 3rd 
joint with minute bristle on short ventral margin and 6 long 
spinous bristles on long dorsal margin (2 single with long 
spines, 1 pair with long spines, followed by 1 pair with long 
spines on lateral bristle and short spines on medial bristle). 
Suture separating 4th and 5th joints developed only on medial 
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FIGURE 81.—Parasterope maddocksae Kornicker, new species, adult female, holotype: a, complete specimen
from right side, length 1.50 mm; b.c, anterior left valve, iv; d,e, posterior left and right valves (nabs), respectively,
i v ; / left 1st antenna, Iv; g,h, part of posterior of body from left and right sides, respectively.
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side and concave; 4th joint with ventral spines, 2 short ventral
bristles, and 1 long spinous dorsal bristle. Suture separating 5th
and 6th joints slightly oblique; sensory bristle of 5th joint with
short stout stem and 6 long terminal filaments. Sixth joint with
long medial bristle near ventral margin. 7th joint: a-bristle
claw-like with dorsal spines; b-bristle about xli longer than
a-bristle, with 4 marginal filaments; c-bristle about twice length
of a-bristle, with 6 short marginal filaments. 8th joint: d-bristle
represented by minute papilla; e-bristle longer than a-bristle,
bare with blunt tip; f-bristle bent dorsally, with 4 short marginal
filaments; g-bristle same length as c-bristle, with 5 marginal
filaments.

Second Antenna: Protopodite with rows of spines along
dorsal margin and on medial surface near dorsal margin, and
small distomedial bristle (Figure 82a). Endopodite 2-jointed
with long terminal filament (Figure 82a). Exopodite (Figure
826): bristle of 2nd joint reaching 9th joint, with abundant
slender ventral spines; bristles of joints 3-6 with very slender
ventral spines and long natatory hairs; bristles of joints 7 and 8
with natatory hairs, no spines; 9th joint with 3 bristles (2 long
with natatory hairs, 1 short bare dorsal) (an additional short
dorsal bristle on A- l male described below); joints 4-8 with
small basal spines; spine of 8th joint about xli length of 9th
joint; lateral spine of 9th joint longer and broader than basal
spine of 8th joint; joints 3-8 with row of minute spines along
distal lateral edges.

Mandible (Figure 82c): Coxale endite broken off both
limbs of holotype (for description of endite see that of A- l
male (USNM 194200) below); small bristle proximal to base of
ventral branch (not shown). Basale: endite with 4 spinous end
bristles, 2 or 3 triaenid bristles with 6-8 pairs of spines
proximal to larger terminal pair, 2 dwarf bristles, and indistinct
glandular peg; medial surface and ventral margin of joint bare;
dorsal margin with stout spinous backward-oriented bristle
near midlength and 2 spinous terminal bristles (1 short, 1 long).
Exopodite reaching past midlength of dorsal margin of 1st
endopodial joint, with spinous tip and 2 small spinous bristles.
1st endopodial joint with 3 ventral bristles (2 with long spines,
1 with short spines). 2nd endopodial joint: ventral margin with
3 terminal bristles (2 long, 1 shorter) with short marginal
spines; dorsal margin with 4 small spines proximal to short
proximal bristle, long stout spinous a-, b-, c-, and d-bristles
(c-bristle slightly stouter than b-bristle and much stouter than
a- and d-bristles), 9 medial cleaning bristles (1 between a- and
b-bristles, oblique row of 2 or 3 between b- and c-bristles, and
oblique row of 5 or 6 between c- and d-bristles), long spinous
lateral e-bristle between b- and c-bristles, 1 long spinous lateral
f-bristle between c- and d-bristles, and 1 spinous medial
g-bristle adjacent to base of d-bristle; proximal 2 or 3 spines of
cleaning bristles stouter than others, but no bristles with stouter
spines than others; medial surface of joint without usual rows
of spines. 3rd endopodial joint with stout dorsal claw with
minute spine-like ventral teeth, and 5 spinous bristles.

Maxilla (Figure S2d): Triangular epipodite with indistinct
distal hairs. Endite I with 4 bristles (3 long, 1 short); endite II
with 3 long bristles. Basale: ventral margin with 3 bristles (1
proximal, 1 distal, 1 long terminal); medial surface with 2
bristles (1 proximal, 1 distal) near dorsal margin; dorsal margin
spinous; usual proximal lateral bristle not observed, possibly
obscured (present on A-l male described below). Endopodite:
1st joint with short alpha-bristle and long beta-bristle; 2nd joint
with long terminal bristle.

Fifth Limb (Figure 82e): Lateral side of comb with long
spinous exopodial bristle reaching past distal end of comb, 1
slender bristle just ventral to base of exopodial bristle, 2 pairs
of bristles near ventral margin and 1 closer to ventral margin
(all at midlength), 2 distal bristles and 1 proximal bristle with
bases almost on ventral margin; distal ventral bristles longer
than others (not shown).

Sixth Limb (Figure 82/): Small medial bristle near proxi-
mal anterior corner; upper and lower endites each with 1 bristle
(bristle of lower endite longer); anterior tip of skirt with 5 short
bristles; ventral margin of skirt with 5 or 6 short spinous
bristles near midlength; posterior end of skirt broad and without
bristles; anterior lateral flap hirsute but without bristles; limb
hirsute (not all hairs shown).

Seventh Limb (Figure 82g): With 10-12 bristles (proximal
group with 4-6 bristles, 1-3 on each side, each with 3 or 5
bells; segment proximal to terminus with 2 bristles, 1 on each
side with 3 bells; terminus with 4 bristles, 2 on each side (1
long with 5 bells, 1 short with 3)). Terminus with opposing
combs, each with 10 or 11 spinous teeth.

Furca (Figure 82A): Each lamella with 10 slender claws of
which posterior 3 oriented dorsally or posteriorly; claws 1-7
with minute teeth along posterior edges, a few longer than
others (not shown); claws 1-3 with slender distal hairs or
spines along anterior edges; right lamella anterior to left by
width of base of claw 1.

Bellonci Organ (Figure 82/): Elongate, broader near
midlength, with broadly rounded tip and proximal suture or
wrinkle.

Eyes: Lateral eye with 17 amber-colored ommatidia and
without pigmentation between ommatidia (Figure 82/). Medial
eye unpigmented bare (Figure 82/).

Lips (Figure 82Jt): Upper lip a hirsute lobe (without spines)
on each side of low saddle. Lower lip a hirsute flap on each side
of mouth.

Genitalia (Figure Slg.h): An oval ring on each side of
body anterior to furca.

Posterior of Body (Figure 81g): With short spinous
process on distal dorsal corner.

Y-Sclerite (Figure 82g,/i): Typical for genus.
Gills: 7 well developed gills on each side of posterior of

body.
DESCRIPTION OF A-l MALE (Figure 83).—Carapace similar

in shape to that of adult female (Figure 83a).
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FIGURE 82.—Parastewpe maddocksae Komicker, new species, adult female, holotype: a, distal protopodite and
endopodite right 2nd antenna, mv; b, joints 1-6 of exopodite right 2nd antenna (bristles not shown), lv; c, left
mandible, mv; d, right maxilla (nabs), mv; e, comb right 5th limb (nabs), m v ; / right 6th limb, mv; g, 7th limb;
h, right furcal lamella; i, medial eye and Bellonci organ; j , left lateral eye; k, lips from right side; /, posterior of
body from left side.
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FIGURE 83.—Parasterope maddocksae Kornicker, new species, A- l male, paratype, USNM 194200: a, complete
specimen, length 1.26 mm; b, endopodite and distal protopodite, right 2nd antenna, mv; c, coxale endite right
mandible, mv; d, part of right mandible, mv; e. left 6th limb, m v ; / lips.

Infold: Not examined.
Carapace Size (length, height in mm): USNM 194200,

1.26,0.64.
First Antenna: Similar to that of adult female but filaments

of bristles of 7th and 8th joints not counted.
Second Antenna: Protopodite similar to that of adult

female (Figure 836). Endopodite 3-jointed (Figure 836): 1st
joint short bare; 2nd joint elongate bare; 3rd joint elongate,
with long proximal filament and rounded tip. Exopodite similar
to that of adult female, except 9th joint with 4 bristles (1 long
and 1 medium with natatory hairs, 2 short dorsal bare).

Mandible: Coxale endite (Figure 83 c): small slender
bristle at base of ventral branch; ventral branch with 3 oblique
rows of spines and tip with 2 slender teeth; ventral margin of
dorsal branch with paired proximal teeth followed by 8
individual pointed teeth and small main spine; tip of branch
without terminal spine or bristle; dorsal margin of dorsal
branch with hirsute bristle set back from tip of branch (Figure
83c). Basale: endite with 4 end bristles (smallest about lh
length of longest), 3 triaenid bristles, 2 dwarf bristles, and small
glandular peg; medial surface and ventral margin of joint bare;
dorsal margin similar to that of adult female. Exopodite and 1st
and 3rd endopodial joints similar to those of adult female. 2nd
endopodial joint: ventral margin similar to that of adult female;
dorsal margin with 3 (possibly 4) minute proximal spines
(Figure S3d), 1 short proximal bristle, a- to g-bristles similar to

those of adult female, and 5 cleaning bristles (1 between b- and
c-bristles, and oblique row of 4 between c- and d-bristles).

Maxilla: Basale with small proximal lateral bristle. Limb
otherwise similar to that of adult female.

Fifth Limb: Similar to that of adult female.
Sixth Limb (Figure 83e): Anterior tip of skirt with 3 or 4

bristles; ventral margin of skirt with 5 spinous bristles near
midlength; limb otherwise similar to that of adult female.

Seventh Limb: Each limb with 5 proximal tapered bristles,
2 on 1 side, 3 on other, each with 2 or 3 bells; segment proximal
to terminus with 2 bristles, 1 on each side, each with 2 bells;
terminus with 4 bristles, 2 on each side, 1 with 1 bell, and 1
with 3 bells. Opposing combs of terminus with fewer teeth than
on adult female.

Furca: Each lamella with 8 claws (posterior 2 claws
bristle-like and oriented posteriorly); teeth along posterior
edges of claws similar to those of adult female.

Bellonci Organ, Eyes, Lips (Figure 83/), Posterior of Body,
Y-Sclerite, and Gills: Similar to those of adult female.

Genitalia: Short lobes without bristles anterior to furca.
COMPARISONS.—The 6th limb of P. maddocksae differs

from previously described species of the genus in not having
bristles along the posteroventral corner. Also, the dorsal margin
of the 2nd endopodial joint of the mandible bears three or four
small proximal spines not reported on other species of the
genus.
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Parasterope species A

FIGURES 84, 85

REMARKS.—The infold of the single adult male from sta
BT-257 is obscured. Without a female it is not possible to refer
the specimen to Parasterope with certainty. For these reasons
the identity of the specimen has been left in open nomenclature.
A juvenile female Parasterope (USNM 194202) in the same
sample was examined in detail and the conclusion drawn was
that it is probably not conspecific with the adult male. That
specimen has been referred to Parasterope sp. indet. and is
listed as that in the station list of the appendix.

MATERIAL.—BT-257, USNM 194201, adult male on slide
and in alcohol.

DISTRIBUTION.—See "Material."

DESCRIPTION OF ADULT MALE (Figures 84, 85).—Carapace

oval in lateral view with overhanging rostrum and vertical row
of hairs near posterior margin (Figure 84a).

Carapace Size (length, height in mm): USNM 194201,
1.20, 0.77, height 64% of length.

First Antenna (Figure S4b,c)'. 1 st joint bare. 2nd joint with
minute medial spines and 2 distal bristles (1 dorsal, 1 lateral).
3rd joint triangular; short ventral margin with minute bristle;
long dorsal margin with 6 spinous bristles (2 single proximal,
2 pairs distal; medial of distal pair with short spines, others with
long spines). 4th joint with 3 terminal bristles (1 long dorsal, 2
short ventral). 5th joint short with stout sensory bristle with
abundant slender filaments (about 6 filaments at tip stouter than
others) (filaments not shown). Joints 6-8 fused and with
undulate dorsal margin (Figure 84c). 6th joint with long
spinous medial bristle near dorsal margin. 7th joint: a-bristle
claw-like on short pedestal and with numerous dorsal spines
and few widely separated ventral spines; b-bristle more than
twice length of a-bristle, with 5 marginal filaments; c-bristle
very stout and long, broken on both limbs of USNM 194201,
with 15 filaments on remaining part. 8th joint: d-bristle lacking
or represented by minute papilla; e-bristle almost twice length
of a-bristle, with blunt tip (not shown); f-bristle similar to
c-bristle (not shown); g-bristle longer than b-bristle, with 7
marginal filaments (6 shown).

Second Antenna: Protopodite with small distal medial
bristle, otherwise bare (Figure S4d). Endopodite (Figure 84e):
1st joint elongate bare; 2nd joint elongate with 3 short distal
bristles; 3rd joint elongate, narrow, with long proximal
filament and pointed tip with several ridges. Exopodite: 1st
joint elongate bare; 2nd joint about same length as joints 3-6
combined and with terminal row of small spines; joints 2-8
with few long dorsal hairs, and each joint with long bristle with
natatory hairs, no spines; 9th joint with 4 bristles (dorsal bristle
smaller); joints 3-8 with small basal spines; lateral spine of 9th
joint obscured.

Mandible (Figure 84/g): Coxale endite (Figure 84g): with
small bristle at base of ventral branch; ventral branch with 3
oblique rows of spines and tip with 3 minute spines; ventral
margin of dorsal branch with 2 paired nodes followed by 6
small single nodes and minute main spine; tip of branch

tapering to point; dorsal margin of branch with posterior bristle
set back from tip but broken off illustrated left limb of USNM
194201 (endite of right limb probably remained in mouth of
specimen). Basale endite with 4 spinous end bristles, 3 triaenid
bristles with 3 or 4 pairs of spines excluding terminal pair, 1
fairly long dwarf bristle, and glandular peg (Figure 84/). Basale
(Figure 84/): ventral margin with triaenid bristle (similar to
those of endite) proximal to U-shaped boss; dorsal margin with
1 backward oriented bristle (with long subterminal spine) near
midlength and 2 long terminal bristles with few indistinct
spines; medial surface without spines. Exopodite (excluding
bristles) about 2/3 length of dorsal margin of 1 st endopodial
joint, hirsute, with 2 small subterminal bristles. 1st endopodial
joint with 3 long spinous ventral bristles (2 with long spines, 1
with short spines). 2nd endopodial joint: ventral margin with 3
long terminal bristles; dorsal margin with 2 slender proximal
bristles, stout a-, b-, c-, and d-bristles (c-bristle slightly stouter
than b-bristle and much stouter than a- and d-bristles), slender
e-, f-, and g-bristles, and 8 spinous cleaning bristles (row of 3
between b- and c-bristles, row of 5 also between b- and
c-bristles but closer to c-bristle); medial surface with rows of
hairs and short spines. 3rd endopodial joint with stout dorsal
claw and 5 bristles.

Maxilla (Figure 85a): Epipodite with slender tip reaching
past midlength of dorsal margin of basale (not shown). Endite
1 with 4 bristles (3 long stout, 1 short slender); endite II with 3
long stout bristles (endite bristles not shown). Basale: medial
surface with 1 proximal and 1 distal bristle near dorsal margin
(proximal bristle about 3A length of distal); lateral surface with
proximal bristle; ventral margin with fairly long spinous
proximal bristle, minute distal bristle, and long spinous
terminal bristle. 1st endopodial joint with short alpha-bristle
and long beta-bristle. 2nd endopodial joint with terminal bristle
longer than beta-bristle of 1st joint.

Fifth Limb (Figure S5b): Comb with stout spinous exopo-
dial bristle, 2 small slender bristles just ventral to base of stout
bristle, 2 pairs of bristles closer to ventral margin, and 1 bristle
almost on ventral margin.

Sixth Limb (Figure $5c,d): Usual medial bristle in antero-
dorsal corner not observed (part of limb containing bristle may
be broken off on 2 limbs examined); anterior margin with
bristle at upper and lower endites; anteroventral corner with 2
or 3 fairly long subequal bristles; lateral flap hirsute but without
bristles; ventral and posteroventral margin with 14-18 bristles;
margins and lateral and medial surfaces hirsute.

Seventh Limb: Proximal group with 6 bristles, 3 on each
side (1 long with 4 bells, 2 short with 3 bells (short bristle on
each side of long bristle)); 2 bristles on segment proximal to
terminus, 1 on each side with 3 bells; terminus with 4 bristles,
2 on each side (1 short with 3 bells, 1 long with 4 bells).
Terminus with opposing combs, each with about 8 spinous
teeth.

Furca (Figure 85e): Each lamella with 8 claws; posterior 2
claws ringed bristle-like, oriented slightly posterior; main
claws with teeth along posterior edges (not shown), some teeth
slightly longer than others; claw 1 of right lamella anterior to
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FIGURE 84.—Parasterope species A, adult male, USNM 194201: a, complete specimen, length 1.20 mm; b,c,
proximal and distal parts of left 1st antenna (nabs), mv; d, distal protopodite right 2nd antenna, mv; e, endopodite
right 2nd antenna, m v ; / left mandible (coxale endite not shown), mv; g, coxale endite left mandible, mv.
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FIGURE 85.—Parasterope species A, adult male, USNM 194201: a, right maxilla, mv; b, part of comb right 5th
limb, lv; c.d. right and left 6th limbs, respectively, mv; e, posterior of body from right side;/ lateral eye; g, medial
eye and Bellonci organ; h, lips from right side; /', copulatory organ from right side;/ posterior of body from right
side.
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claw 1 of left lamella by width of claw at base.
Bellonci Organ (Figure 85g): Fairly short, broader at

midlength, with rounded tip.
Eyes: Lateral eye with 20 amber-colored ommatidia and

light brown pigment between ommatidia (Figure 85/). Medial
eye unpigmented bare (Figure 85g).

Lips (Figure 85/i): A hirsute lobe on each side of low
saddle; 1 small anterior spine on saddle; lower lip a hirsute flap
on each side of mouth.

Genitalia (Figure 85/): Poorly defined diaphanous lobes
on each side of body anterior to furca.

Posterior of Body (Figure 85e,y): Rounded posterodorsal
corner with few indistinct spines.

Y-Sclerite (Figure S5e,j): Typical for genus.
COMPARISONS.—Parasterope species A is close to Paras-

terope beta Kornicker, 1976, collected in Luderitz Bay,
South-West Africa (Kornicker, 1976:11). The 6th limb differs
in that P. species A has two or three long subequal bristles on
the anteroventral corner of the skirt compared to one long and
one short on P. beta. The dorsal bristle near midlength of the
mandibular basale of P. species A is unusual in having a long

subterminal spine, but whether the spine occurs on all members
of the species in unknown.

Heptonema Cohen and Kornicker, 1975

TYPE SPECIES.—Heptonema serrata Poulsen, 1965:29,
subsequent designation by Cohen and Kornicker (1975:23).

COMPOSITION AND DISTRIBUTION.—The genus includes five
species. Members have been collected in the Virgin Islands,
West Indies, off the Atlantic coast of North America, in the
vicinity of the Kei Islands, Indonesia, at Enewetak Atoll,
Pacific, and in the northern part of the Mozambique Channel.
The known depth range is 5-210 m (Kornicker, 1992:171).

Heptonema latex Kornicker, 1992

FIGURE 86

Heptonema latex Kornicker, 1992:172, figs. 102-105.

HOLOTYPE.—MNHN Os 463, undissected ovigerous female
in alcohol.

FIGURE 86.—Heptonema latex Kornicker, 1992, A-l female, USNM 194203: a, complete specimen, length 0.97
mm; b part of left 1st antenna (nabs), lv; c. coxale endite right mandible, mv; d, medial eye and Bellonci organ:
e, right lateral eye ; / lips.
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TYPE LOCALITY.—Mozambique Channel, Mayotte, depth
32 m (Kornicker, 1992:172).

MATERIAL.—BT-822: USNM 194203, A- l female on slide
and in alcohol.

DISTRIBUTION.—See "Material."
REMARKS.—Kornicker (1992:172) described the adult fe-

male and male. The A- l female is described below.
DESCRIPTION OF A- l FEMALE (Figure 86).—Carapace oval

in lateral view with oblique posterodorsal corner (Figure 86a).
Infold: Not examined.
Carapace Size (length, height in mm): USNM 194203,

0.97, 0.51, height 53% of length.
First Antenna: Similar to that of adult female except

sensory bristle of 5th joint with wider space between proximal
filament and 6 longer and stouter terminal filaments (Figure
866).

Second Antenna: Except for bristle of 2nd exopodial joint
being shorter, limb similar to that of adult female.

Mandible: Coxale endite (Figure 86c): small bristle near
base of ventral branch; ventral branch with 3 oblique rows of
spines and tapering to slender point with indistinct subterminal
spine; ventral margin of dorsal branch with 3 triangular
processes followed by 3 low nodes and minute main spine;
margin between main spine and tip spinous (proximal spines

stouter); tip with small spine; dorsal margin of branch with
subterminal bristle with indistinct short hairs. 2nd endopodial
joint with only 4 cleaning bristles (1 between a- and b-bristles,
3 in oblique row between b- and c-bristles). Limb otherwise
similar to that of adult female.

Maxilla, Fifth Limb, and Sixth Limb: Similar to those of
adult female.

Seventh Limb: Bristles differ from those of adult female
limb in being tapered and bearing only 1 or 2 bells. Opposing
combs of terminus small with 3 or 4 spinous teeth.

Furca and Bellonci Organ (Figure 86<i): Similar to those
of adult female.

Eyes: Medial eye similar to that of adult female (Figure
%6d). Lateral eye with 15 amber-colored ommatidia and
very light brown pigment between ommatidia (Figure 86e).

Lips (Figure 86/), Y-Sclerite, and Gills: Similar to those of
adult female.

Genitalia: Absent.
Posterior of Body: Not examined.
REMARKS.—USNM 194203 is interpreted to be an A-l

instar because of the tapered bristles of the 7th limb and
because each bristle has one fewer bell than on the equivalent
bristle of the adult.



Appendix

Station Data with Species Collected
(An * indicates information was taken from Komicker(1981:12))

BT-135: 22 Aug 1969; Grand Recif (barrier reef), northern
transect; radial spur-and-groove; outer slope; depth 18 m;
sand in bottom grooves; HS.

Alphaleberis alphathrix*
BT-161: 30 Aug 1969; Grand Recif, southern corner transect;

radial spur-and-groove; outer slope; depth 13 m; sediment in
patches; HS.

Codonocera phoenix
Parasterope maddocksae
Synasterope calix

BT-164: 31 Aug 1969; Nosy Tafara Reef; outer slope; depth
9 m; sand in large ripples among coral growths; HS.

Zeugophilomedes sphinx
Rutiderma arx
Junctichela lex

BT-172: 4 Sep 1969; Grand Recif, northern transect; outer
slope; depth 29 m; sediment spreads; HS.

Codonocera phoenix
Paradoloria vanhoeffeni
Pterocypridina nex
Synasterope calix
Asteropterygion thomassini*
Amboleberis antyx*

BT-184: 9 Sep 1969; Grand Recif, northern transect; coral
flagstone; outer slope; depth 31 m; bottom of melobesians or
rhodoliths in coral sand spreads; SC (bag).

Rutiderma arx
Dantya dux

BT-186: 10 Sep 1969; Grand Recif, northern transect; coral
flagstone; outer slope; depth 34 m; bottom of melobesians or
rhodoliths in coral sand spreads; SC (bag).

Paradoloria vanhoeffeni
Vargula grex
Rutiderma sp. indet.

BT-191: 14 Sep 1969; Grand Recif, inner lagoonal slope;
back Ankaradanva region; depth 6 m; coarse sand; HS
(bucket).

Codonocera phoenix
Cypridinodes strophinx
Asteropterygion thomassini*

BT-197: 17 Sep 1969; Grand Recif; Andeteky transect; outer
slope; depth 18 m; patches of medium sand with ripples; HS.

Alphaleberis alphathrix*

BT-198: 17 Sep 1969; Grand Recif, Andeteky transect;
radials, outer slope; depth 14 m; patches of fine sand in floor
of narrow groove; SC.

Alphaleberis alphathrix
BT-201: 20 Sep 1969; Grand Recif, Andeteky transect; outer

slope; depth 20 m; gravelly sand; HS.
Codonocera phoenix

BT-202: same as sta BT-201; SC (bag).
Rutiderma arx

BT-211: 22 Sep 1969; Grand Recif, northern corner transect;
outer slope; depth 12 m; coarse sand spread on coral
flagstone; SC (bag).

Rutiderma arx
BT-212: 23 Sep 1969; Grand Recif; Grande Vasque (en-

closed lagoon); depth 12 m; sandy-muddy tumuli-and-
funnels field, in the axis of the inner pass; HS.

Synasterope calix
Tetraleberis maddocksae*

BT-213: 26 Sep 1969; Ifaty Reef, South great passage
transect; outer slope; spur-and-groove system; depth 12 m;
sand in the bottom of a narrow groove.

Codonocera phoenix
Cycloleberis galatheae*

BT-216: 26 Sep 1969; Ifaty Reef; South great passage
transect; outer slope; depth 3 m; fine sand in the bottom of
a narrow groove; HS.

Paradoloria vanhoeffeni
Skogsbergia solox

BT-218: 27 Sep 1969; Ifaty Reef, South "Fausse Passe"
transect; outer reef; spur-and-groove system; depth 7 m;
gravel at bottom of groove; SC (bag).

Skogsbergia solox
BT-219: 28 Sep 1969; Ifaty Reef; North great passage

transect; outer slope; narrow groove on a coral slab; depth
10 m; sand in bottom of groove; HS.
Paradoloria vanhoeffeni
Synasterope calix

BT-221: 29 Sep 1969; Grand Recif, Andeteky transect; outer
reef; subspur depression; depth 21 m; gravel on the coral
flagstone; HS.

Codonocera phoenix
BT-222: 29 Sep 1969; Grand Recif, Andeteky transect; outer

slope; coral flagstone; depth 24 m; sandy bottom of nodules
of melobesians or rhodoliths on the coral flagstone: SC.
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Codonocera phoenix
Paradoloria vanhoeffeni
Skogsbergia plax
Cylindroleberis vibex
Synasterope calix
Cyclolebehs galatheae*
Amboleberis antyx*

BT-223: 30 Sep 1969; Grand Recif, southern corner transect;
upper outer slope; depth 11 m; sand patches among scattered
coral growths; HS.

Synasterope calix
BT-224 (HS) and 224B (SC): 1 Oct 1969; Grand Recif,

southern corner transect; outer slope; depth 17 m; sediment
with nodules in large ripples.

Codonocera phoenix
Zeugophilomedes sphinx
Rutiderma arx
Asteropterygion thomassini*
Cyclolebehs galatheae*

BT-225: 1 Oct 1969; Grand Recif, southern corner transect;
upper outer slope; depth 9 m; area of sand and coral
fragments; HS.

Codonocera phoenix
BT-227: 2 Oct 1969; southern Grand Recif, southern corner

transect; close on outer slope; coral flagstone; depth 27 m;
bottom with nodules of melobesians or rhodoliths, algae
dominant; HS.

Codonocera phoenix
Paradoloria vanhoeffeni
Skogsbergia calyx
Rutiderma exrex
Rutiderma sp. indet. (USNM 194256 male)
Asteropterygion thomassini*
Cycloleberis galatheae*

BT-228: 2 Oct 1969; Grand Recif, southern corner transect;
outer slope; subspur depression; depth 17 m; sandy bottom
with marl among coral colonies; HS.

Asteropterygion thomassini*
BT-230: 3 Oct 1969; Grand Recif, southern corner transect;

outer slope; coral flagstone; depth 21 m; small sedimentary
pockets on the coral flagstone; HS.

Codonocera phoenix
Paradoloria vanhoeffeni
Eurypylus matrix
Synasterope calix
Asteropterygion thomassini*
Amboleberis antyx*
Cycloleberis galatheae*

BT-231: 3 Oct 1969; Grand Recif, southern corner transect;
outer slope; coral flagstone; depth 24 m; sedimentary pocket
with nodules of melobesians in large ripples; SC (bag).

Codonocera phoenix
Rutiderma arx
Eurypylus matrix

Cylindroleberis vibex
Parasterope maddocksae
Asteropterygion thomassini*
Cycloleberis galatheae*

BT-236: 6 Oct 1969; Grand Recif, off Ankaradanva transect;
outer slope; depth 15 m; layer of coarse sediment with ripple
marks at base of coral growths; HS.

Codonocera phoenix
Paradoloria vanhoeffeni
Rutiderma sp. indet.
Synasterope calix
Asteropterygion thomassini*
Cycloleberis galatheae*

BT-237: 6 Oct 1969; Grand Recif, off Ankaradanva transect;
outer slope; depth 17 m; large area of fine sand among coral
growths; HS.

Codonocera phoenix
BT-240 (HS) and 240B (SC): 8 Oct 1969; Grand Recif,

northern transect; outer slope; coral flagstone; depth 36 m;
sedimentary pocket in the coral flagstone.

Codonocera phoenix
Paradoloria vanhoeffeni
Asteropterygion thomassini*

BT-255: 15 Oct 1969; inner reef of Beloza Reef; microatoll
flats (generally in turbid zone); small amount of coarse
sediment among coral patches; HS.

Asteropterygion thomassini*
BT-256: 16 Oct 1969; same locality as sta BT-255.

Paradoloria vanhoeffeni
Asteropterygion thomassini*

BT-257: 18 Oct 1969; same locality as sta BT-255; HS.
Paradoloria vanhoeffeni
Parasterope species A
Parasterope species indeterminate
Asteropterygion thomassini*

BT-259: 19 Oct 1969; same locality as sta BT-255; HS.
Paradoloria vanhoeffeni
Harbansus flax
Synasterope calix
Asteropterygion thomassini*
Cycloleberis galatheae*

BT-261: 21 Oct 1969; Grand Recif, off Ankaradanva
transect; outer slope; coral flagstone; depth 26 m; grooves of
sediment on the coral flagstone; HS.

Codonocera phoenix
Paradoloria vanhoeffeni
Asteropterygion thomassini*
Cycloleberis galatheae*

BT-262: 25 Oct 1969; Songoritelo, fringing reef; microatoll
flats (generally in turbid zones); small amount of coarse
sediment among coral patches; SC (bucket).

Rutiderma arx
Asteropterygion thomassini*

BT-263: 26 Oct 1969; same locality and conditions as sta
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BT-262; SC.
Paradoloria vanhoeffeni
Rutiderma arx
Asteropterygion thomassini*

BT-264: same as sta BT-263; SC (bucket).
Rutiderma arx

BT-270: 30 Oct 1969; Sarodrano, fringing reef; microatoll
flats (generally in turbid zones); small amount of coarse
sediment among coral patches; SC (bucket).

Rutiderma arx
Rutiderma sp. indet. (USNM 194259 male)
Synasterope calix
Asteropterygion thomassini*

BT-272: 30 Oct 1969; same locality as sta BT-270; SC
(bucket).

Paradoloria vanhoeffeni
Rutiderma arx
Asteropterygion thomassini*

BT-274: 31 Oct 1969; same locality as sta BT-270; SC
(bucket).

Paradoloria vanhoeffeni
Rutiderma arx
Synasterope calix
Asteropterygion thomassini*

BT-330: 2 Sep 1971; Grand Recif, Andeteky transect; outer
slope; depth 55-61 m; (M. Pichon's dredging D. 11);
Charcot-Picard dredge, sediment sieved on 2 x 2 mm mesh
screen.
Asteropterygion thomassini*

BT-600: 6 Apr 1972; Grand Recif; Ankaradanva region;
inner slope; submerged hydraulic dune (accumulation of
medium- and fine-sorted sand); depth 5-6 m; SC.

Asteropterygion thomassini*
BT-602: 7 Apr 1972; Grand Recif; Ankaradanva region;

inner slope; submerged hydraulic dune; depth 6 m; fine
sand; SC.

Alphaleberis alphathrix*
BT-615: 10 Apr 1972; Tulear Lagoon; Southern Passage;

depth 8 m; coarse sand; Charcot-Picard dredge.
Chelicopia fax
Cylindroleberis vix

BT-616: 10 Apr 1972; near sta BT-615, back area of
Southern Passage; dredge.

Cypridinodes parallax
Paradoloria vanhoeffeni
Asteropterygion thomassini*

BT-617: 9 Apr 1972; near sta BT-615; dredge.
Asteropterygion thomassini*

BT-620: 11 Apr 1972; near sta BT-615; dredge.
Cypridinodes parallax
Cypridinodes relax
Alphaleberis alphathrix*

BT-621: 11 Apr 1972; near sta BT-615; dredge.
Cypridinodes parallax

Paradoloria vanhoeffeni
Synasterope calix
Asteropterygion thomassini*

BT-622: 11 Apr 1972; near sta BT-615; dredge.
Cypridinodes parallax
Paradoloria vanhoeffeni
Rutiderma arx
Asteropterygion thomassini*
Alphaleberis alphathrix*
Tetraleberis tanzania*

BT-623: 11 Apr 1972; Tulear Lagoon; behind Southern
Passage; south of Microbe reef; dredge.

Cypridinodes parallax
Asteropterygion thomassini*
Tetraleberis tanzania*

BT-676: 26 Apr 1972; Grand Recif; seagrass bed on reef flat
south "grande" (with Diaseris distoria corals); SC (shovel).

Cypridinodes parallax
Synasterope calix

BT-678: 26 Apr 1972; Grand Recif near BT-676; seagrass
bed on reef flat {Diaseris distoria facies); SC (shovel).

Asteropterygion thomassini*
BT-683: 27 Apr 1972; Grand Recif; seagrass bed on reef flat;

vagilous fauna among leafage; small Ledoyer's plankton
net.

Skogsbergia calyx
BT-691: 29 Apr 1972; Grand Recif, Angele Point area; reef

flat; zone of bare tumulus sand at the top of the sandy
accumulation colonized by seagrass beds; SC (shovel).

Rutiderma arx
Asteropterygion thomassini*

BT-693: 29 Apr 1972; same locality as sta BT-691 (with few
Halophila ovalis); SC (shovel).

Rutiderma arx
Cylindroleberis vibex
Cylindroleberis vix
Asteropterygion thomassini*

BT-700: 5 May 1972; Grand Recif; Petite Vasque 2 (residual
outer pool 2); depth 10-12 m; sand; HS.

Synasterope calix
BT-701: 5 May 1972; same locality as sta BT-700, SC (bag).

Synasterope calix
BT-706: 7 May 1972; Grand Recif; Petite Vasque 1 (residual

outer pool 1); depth 12 m; fine sand.
Cylindroleberis vix

BT-709: 8 May 1972; same locality as sta BT-706, close to
slope; HS.

Cypridinodes parallax
Cylindroleberis vix

BT-712: 9 May 1972; Grand Recif; Petite Vasque 3 (residual
pool 3); depth 8 m; coarse sand; HS.

Cylindroleberis vix
Asteropterygion thomassini*

BT-715: 10 May 1972; Grand Recif; Petite Vasque 2
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(residual pool 2); depth 6 m; sand on gentle slope; HS
Codonocera phoenix
Cypridinodes parallax
Cylindroleberis vix
Synasterope calix

BT-719: 13 May 1972; Foly inner reef; small enclosed
lagoonal pool; depth 7 m; muddy sand in turbid water; HS.

Cypridinodes strophinx
BT-720: 14 May 1972; Foly inner reef; same biota as

BT-719; depth 4-5 m; clogged coarse sand; HS.
Cypridinodes strophinx

BT-721: 14 May 1972; same locality as sta BT-720.
Cypridinodes strophinx

BT-726: 20 May 1972; Tulear Lagoon; behind Southern
Passage; depth 12 m; sand, slightly marshy, HS.

Cypridinodes parallax
Asteropterygion thomassini*

BT-730: 23 May 1972; Tulear Lagoon; behind Southern
Passage; depth 12 m; sand with scattered corals (Heterop-
sammia) and Foraminifera; HS.

Cypridinodes parallax
Alphaleberis alphathrix*

BT-734: 24 May 1972; Tulear Lagoon; Southern Passage;
depth 12 m; sand; marshy with Foraminifera facies and
free-living corals {Heterocyathus); HS.

Asteropterygion thomassini*
Alphaleberis alphathrix*

BT-737: 24 May 1972; same locality as sta BT-734 (greater
abundance of corals); HS.

Cypridinodes parallax
Paradoloria vanhoeffeni
Asteropterygion thomassini*

BT-738: 25 May 1972; Tulear Lagoon; Southern Pass; depth
12 m; sand; HS.

Codonocera phoenix
Asteropterygion thomassini*

BT-741: 25 May 1972; same locality as sta BT-738; HS.
Tetraleberis tanzania*

BT-761: 6 Jun 1972; Grand Recif; Grand Vasque (large
enclosed lagoon); slope; depth 5 m; coarse sand and large
pieces of coral; HS.

Cypridinodes parallax
Paradoloria vanhoeffeni
Asteropterygion thomassini*

BT-770: 6 Jun 1972; Grand Recif; Grand Vasque (enclosed
lagoon); depth 18 m; soft mud; HS.

Tetraleberis maddocksae*
BT-771: 6 Jun 1972; Grand Recif; Grand Vasque (enclosed

lagoon); depth 17 m; muddy-sandy tumuli-funnels; HS.
Tetraleberis maddocksae*

BT-773: 6 Jun 1972; Grand Recif; Grand Vasque (enclosed
lagoon); slope; depth 7-8 m; muddy sand; HS.

Cypridinodes strophinx
Cylindroleberis vix

BT-777A: 7 Jun 1972; Grand Recif; Grand Vasque (enclosed
lagoon); steep inner slope on the side of the outer reef front;
depth 7 m; sand; SC (bag).

Cypridinodes parallax
Alphaleberis alphathrix*

BT-778: 7 Jun 1972; same locality as sta BT-777A; depth 10
m; rugged land with craters; SC (bag).

Cypridinodes parallax
Asteropterygion thomassini*

BT-779: 7 Jun 1972; same locality as sta 777A; top of the
inner slope; depth 4 m; sand; HS.

Cypridinodes relax
Paradoloria vanhoeffeni
Cypridinodes strophinx
Cylindroleberis vix
Asteropterygion thomassini*

BT-788: 11 Jun 1972; Grand Recif, South Lovobe area; reef
flat; boulder tract; front of a detrital embankment; SC
(shovel).

Rutiderma exrex
BT-790: 11 Jun 1972; same locality as sta BT-788; SC

(shovel).
Paradoloria vanhoeffeni

BT-795: 12 Jun 1972; same locality as sta BT-788, 20 m
behind; SC (shovel).

Paradoloria vanhoeffeni
BT-797: 12 Jun 1972; same locality as sta BT-788, 25 m

seaward; SC (shovel).
Paradoloria vanhoeffeni

BT-811: 16 Jun 1972; Grand Recif; Grand Vasque (enclosed
lagoon); south zone; depth 5 m; sand patch among seagrass
and coral growths; HS.

Cylindroleberis vix
BT-813: 18 Jun 1972; Grand Recif; Grand Vasque (enclosed

lagoon); depth 18.5 m; soft mud; HS.
Tetraleberis maddocksae*

BT-814: 18 Jun 1972; Grand Recif; Grand Vasque (enclosed
lagoon), south zone; depth 3-5 m; area of sand among
seagrass, tumuli-and-funnel field; HS.

Cypridinodes strophinx
Synasterope calix
Asteropterygion thomassini*

BT-822 bis: 25 Jun 1972; Nosy Ve Channel (between cay
reef and Anakao coast); inner reef slope; depth 7-8 m; sand;
HS.

Cypridinodes parallax
Cypridinodes strophinx
Cylindroleberis vibex
Heptonema latex
Synasterope calix
Asteropterygion thomassini*
Tetraleberis tanzania*

BT-836: 4 Jul 1972; Grand Recif; Petite Vasque 2 (residual
pool 2); SC (bag).
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Cypridinodes parallax
Cypridinodes strophinx
Paradoloha vanhoejfeni
Rutiderma ferax
Cylindroleberis vix
Synasterope calix
Alphaleberis alphathrix*

BT-837: 6 Jul 1972; Grand Recif; outer creek re-entrant in
reef front; depth 7 m; bottom with gravel; HS.

Skogsbergia plax
BT-841: 7 Jul 1972; Grand Recif; inner slope; hydraulic

dunes; depth 7 m; coarse sand with ripples; HS.
Codonocera phoenix
Cypridinodes strophinx
Zeugophilomedes sphinx

BT-848A: 11 Jul 1972; Grand Recif; reef flat; inner hydraulic
dunes; area of Diplanthera uninervis (Forskal) Ascherson;
SC (shovel).

Skogsbergia plax
BT-851: 13 Jul 1972; Nosy Ve Cay reef; east beach (leeward

side); reef flat; infralittoral; seagrass bed of Diplanthera
uninervis (Forskal) Ascherson and Cymodacea rotundata;
SC (shovel).

Cypridinodes parallax
Paradoloria vanhoejfeni

BT-852: 13 Jul 1972; same locality as BT-851; coarse sand
with crushed corals and ripples; SC (shovel).

Alphaleberis alphathrix*
BT-870: 14 Jul 1972; Nosy Ve Cay reef; west beach (seaward

side); infralittoral; reef flat sand with ripples and scattered
Phyllochaetopteridea mats; SC (shovel).

Rutiderma arx
Rutiderma exrex

BT-876: 14 Jul 1972; same locality as BT-870; seagrass bed
with marl; clogged coarse sand; SC (shovel).

Asteropterygion thomassini*
BT-878: 14 Jul 1972; same locality as sta BT-876 but behind

(also with Syringodium isoetifolium); SC (shovel).
Asteropterygion thomassini*

BT-880: 14 Jul 1972; same locality as sta BT-876 but with
only Diplanthera uninervis (Forskal) Ascherson; SC (sho-
vel).

Asteropterygion thomassini*
BT-883: 15 Jul 1972; Nosy Ve Channel; inner reef slope;

depth 7 m; sand; HS.
Cypridinodes parallax
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