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Ostracoda (Myodocopina) from
Shallow Waters of the

Northern Territory and Queensland,
Australia

Louis S. Kornicker

Introduction

This work reports on Ostracoda in the suborder Myodocop-
ina collected in shallow waters of Northern Territory and
Queensland, Australia (Table 1; Appendix 1). The Myodocop-
ina in those areas except Lizard Island, at the northern end of
the Great Barrier Reef, largely are unknown. Including three
new species described herein, 15 species (including one left in
open nomenclature) now are known from the vicinity of Lizard
Island (Kornicker and Caraion, 1980; Kornicker, 1982, 1983;
Hall, 1985, 1987). One of the Lizard Island species described
herein also was collected from Davies Reef in the central part
of the Great Barrier Reef (additional species on hand from
Davies Reef are not reported upon herein). Eight new species
and one species left in open nomenclature collected in Calliope
River and Auckland Creek, near the southern end of the Great
Barrier Reef, probably comprise most species of Myodocopina
inhabiting that area because they are from extensive samples
collected from 55 sites over several years by personnel of the
Queensland Electricity Generating Board. The small number of
species there (nine) is to be expected because of fluctuating
salinities (20-35 °/oo) encountered in the river and creek. Three
new species described herein from the vicinity of Weipa, Gulf
of Carpentaria, are the only specimens received from the
North-Eastern Regional Laboratory, Queensland, but no doubt
additional collections from the substrate will reveal more
species. Four new species from the vicinity of Darwin,
Northern Territory, were selected for description from a fairly
large coastal collection made by J.L. Barnard. One of the

Louis S. Kornicker, Department of Invertebrate Zoology, National
Museum of Natural History, Smithsonian Institution, Washington,
D.C. 20560.

TABLE 1.—Distribution of new species described herein (1= Darwin;
2 = Weipa, Gulf of Carpentaria; 3 = Lizard Island, Great Barrier Reef;
4 = Palfrey Island (Lizard Island Group); 5 = Davies Reef, Central Great
Barrier Reef; 6 = Calliope River and Auckland Creek (near southern end of
Great Barrier Reef)). Localities arranged clockwise along coast Number of
specimens listed.

Species

CYPRIDINIDAE

Cypridinodes pix
Cypridinodes rumex

PHILOMEDIDAE

Scleroconcha pix
RUTIDERMATIDAE

Rutiderma dux
Rutiderma sagax
Rutiderma tryx

SARSIELLIDAE

Eurypylus darwinensis
Eurypylus rex
Eusarsiella phrix
Eusarsiella saengeri
Eusarsiella tryx
Eusarsiella vernix
Sarsiella pugnax
Sarsiella varix

CYLINDROLEBERIDIDAE

Asteropterygion climax
Tetraleberis pix
Tetraleberis triplex

Localities and number of specimens

1

-
-

-

24
1
-

2
-
-
-
-
-
1
-

-
-
-

2

6
12

-

-
-
-

-
-
-
-
-
-
-
-

6
-
-

3 4

-

-

1 2
-
1

-
-
-
-
-
-
-
-

-
-
3

5 6

-
-

2

_
-
-

-
1
1
4

86
7

-
63

-
38

1

Darwin species {Rutiderma dux) also was collected on the
Great Barrier Reef. A supplementary description is presented
of Sheina orri Harding, 1966, from a paratype that had been
collected near Heron Island, Great Barrier Reef.
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DISPOSITION OF SPECIMENS.—Holotypes and some para-

types have been deposited at Australian Museums (Appendix
2), namely Queensland Museum (QM), South Brisbane,
Queensland, and The Australian Museum (AM), Sydney South,
New South Wales. Some paratypes have been deposited at the
National Museum of Natural History, Smithsonian Institution;
these have been assigned USNM numbers.

ABBREVIATIONS.—In the figures, Arabic numerals indicate
individual joints of each limb, and Roman numerals I-IV
indicate the endites. The lettering used for bristles follows
Skogsberg (1920:188) and, for the rutidermatid mandible,
Kornicker (1985:2). Arrows on illustrations of the carapace
indicate anterior of valve.

The following additional abbreviations are used in illustra-
tions:

am
ant
ap
av
bas
Bo
CO

ex
end
epip
esop
ex
fu
gird
go
hit
im
iv
le
11

IP
lv
me
mnd
mo
mv
mx
ov

PP
prot
pv
sens
t
ul
Y-scl

central adductor muscle attachments
antenna
anterior process
anterior view
basale
Bellonci organ
copulatory organ
coxale
endopodite
epipodite
esophagus
exopodite
furca
girdle
genital organ
heart
inner margin of infold
inner view
lateral eye
lower lip
lamellar prolongation of selvage
lateral view
medial eye
mandible
mouth
medial view
maxilla
outer view
posterior process on body
protopodite
posterior view
sensory bristle of 5th joint of 1st antenna
testis
upper lip.
Y-sclerite
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Suborder MYODOCOPINA Sars, 1866

CYPRIDINIDAE Baird, 1850

COMPOSITION.—The Cypridinidae includes two subfami-
lies: Cypridininae Baird, 1850, and Azygocypridininae Kor-
nicker, 1970. Both are present in the vicinity of Australia.

DISTRIBUTION.—Global with depth range of intertidal to
abyssal.

CYPRIDININAE Baird, 1850

Cypridinodes Brady, 1902

TYPE SPECIES.—Cypridinodes favus Brady, 1902:187, by
monotypy.

COMPOSITION.—Including two new species described here-
in, this genus has 14 species: C. acuminata Skogsberg, 1920, C.
asymmetrica (Miiller, 1906), C. bairdii (Brady, 1866), C.
concentrica Kornicker, 1979, C. dorsocurvata (Graf, 1931), C.
favus Brady, 1902, C. galatheae Poulsen, 1962, C. inermis
Poulsen, 1962, C. minuta Poulsen, 1962, C. pix, new species,
C. plax Kornicker, 1991, C. reticulata Poulsen 1962, C. rumex,
new species, and C. wyvillethomsoni (Brady, 1880).

DISTRIBUTION.—Indo-West Pacific region. The northern-
most extent of its range is the South China Sea and the
southernmost is the Tasman Sea (Kornicker, 1991:17). Five
species are known from the vicinity of Australia: C. acuminata,
C. asymmetrica, C. pix, C. rumex, and C. wyvillethomsoni.
Also, Poore et al. (1975:31) reported Cypridinodes sp. in Port
Phillip Bay, Melbourne, Australia. Two species, C. concentrica
and C. reticulata, are known from the vicinity of New Zealand
(Kornicker, 1979, table 1).
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DISCUSSION OF THE UPPER LIP.—Poulsen (1962:279, 280,

table 20) divided species of Cypridinodes into Group A and
Group B (the two new species described herein are in Group B)
based on many character differences, including the anterior
unpaired part of the upper lip. The anterior part of the upper lip
in Group A species has many (25 in C. concentrica (Komicker,
1979, pis. 12, 13)) very short glandular processes, and the edge
"appears in side view as an evenly rounded, serrate margin"
(Poulsen, 1962:296). In Group B species, the edge of the
anterior part of the upper lip has fewer and longer glandular
processes that appear in side view as a row of three to six single
processes followed by a double process that is usually slightly
larger and wider than the single processes (Figure 3h).
Actually, the processes appearing to be single have a second
process adjacent to them that is not visible in side view; the two
processes are much closer to each other than the following
double process that in side view is clearly seen to be two widely
separated processes (Komicker, 1991:23, fig. 22j,k). Because
of the difficulty in determining the exact number of processes
on the anterior part of the upper lip of Group B species, it is
expedient to use, when comparing lips of different species, the
number of rows of processes visible when a lip is viewed from
the side, rather than the total number of processes. The number
of rows (including the "double process" as one row) of
processes in Group B species is as follows: C. asymmetrica
(reported by Monod, 1932:8, specimens probably misidenti-
fied) and C. plax have four rows, Cypridinodes asymmetrica,
C. galatheae, C. minuta, C. dorsocurvata, and C. pix have five
rows, and C. rumex has seven rows. The number of rows of
processes in C. bairdii is not known.

REMARKS CONCERNING C. asymmetrica (Muller, 1906).—

The presence of four rows of glandular processes instead of five
on the upper lip of a specimen referred to C. asymmetrica by
Monod (1932, fig. 10:1) suggests that the specimen is not C.
asymmetrica. The presence of seven or eight claws on each
lamella of the furca instead of five claws suggests that
specimens (possibly not all) referred to C. asymmetrica by
Poulsen (1962:297) are not C. asymmetrica. Also, the lack of
small suckers on filaments of the b- and c-bristles of the 1st
antenna of the adult male described by Poulsen (1962:297) is
very unusual and, if not an aberrancy, certainly indicates that
the specimen is not conspecific with C. asymmetrica. Poulsen
(1962:297) listed one juvenile of C. asymmetrica from the
vicinity of Australia at 37°05'S, lSO'WE (depth 70-100 m),
but in view of the uncertainty as to whether Poulsen's
specimens are conspecific with those described by Muller
(1906:14) the presence of that species in Australian waters
needs confirmation. (The lack of the usual wide spaces between
claw three and claws two and four suggests that the third claw
on the right furcal lamella illustrated by Poulsen (1962, fig.
10c) may actually be a claw on the left lamella mistakenly
drawn on the right lamella; however, it will be necessary to
reexamine the specimen to verify this.)

Cypridinodes rumex, new species

FIGURES 1-4

ETYMOLOGY.—From the Latin rumex (dock, sorrel).
HOLOTYPE.—Undissected ovigerous female in alcohol, AM

P45374.
TYPE LOCALITY.—Gulf of Carpentaria, in vicinity of Weipa,

Queensland, Australia; sampling depth 10 m; 16 Nov 1981,
time 1643.

PARATYPES.—Type locality: USNM 194100, dissected
ovigerous female on slide and in alcohol; USNM 194101,
dissected adult male on slide and in alcohol; USNM
194102A.B, 2 undissected ovigerous females in alcohol;
USNM 194102C, undissected adult male in alcohol; USNM
194102D, 6 undissected specimens (adult females and juve-
niles) in alcohol.

DISTRIBUTION.—Known only from type locality in Gulf of
Carpentaria.

DESCRIPTION OF ADULT MALE (Figures 1-3).—Carapace

with convex ventral and dorsal margins (Figure la); anterior of
rostrum straight with pointed tip (Figure la-c). Projecting
caudal process at midheight with dorsal slope continuous with
posterior end of valve dorsal to process (Figure la , / ) . Rostrum
without the lateral rib projecting past valve edge present on
many other species of genus. Right valve with lunate process
ventral to incisur and with 19 undivided bristles forming row
on inner surface just within outer edge (Figure \e). Left valve
without lunate process but with IS undivided bristles along
edge of anteroventral corner (Figure la").

Ornamentation: Surface of valves with indistinct scallops,
sparsely distributed short bristles, and small pits, some bearing
a minute bilobed process (Figure \b).

Infold: Rostral infold with 1 proximal divided bristle, 12 or
13 divided bristles paralleling valve edge, 1 shorter bristle at
midwidth of ventral edge, and 2 closely spaced bristles at inner
end of incisur (Figure lc). Anteroventral infold just ventral to
incisur with 2 short bristles near inner end of incisur and with
1 short bristle near inner margin of infold (Figure lc).
Anteroventral infold and anterior part of ventral infold with
35-37 bristles (not all shown in Figure \d,e); narrow list
(crenulate) present only on posterior 2/3 of left valve. Infold of
caudal process forming pocket, and anterior ridge bearing
23-28 digitate processes (digitations not shown on processes
in Figure 1/) along posterior edge and 5-8 small bristles (left
valve with 4 of the bristles near ventral end of ridge; right valve
with only 1 (Figure 1/)) near bases of digitate processes; on left
valve, ventral end of ridge forms low knob, and 5 small bristles
present between knob and ventral edge of valve; posterior edge
of caudal process with 5 or 6 minute pustules and many short,
straight pore canals (Figure 1/). (Komicker (1991:18) inter-
preted the inner side of the lunate process of the right valve of
Cypridinodes to be part of the infold. Because bristles on the
inner side of the process on the right valve of C. rumex are
equivalent to a row of bristles along the anteroventral comer of
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a

FIGURE 1.—Cypridinodes rumex, new species, adult male, paratype, USNM 194101: a, complete specimen (left
valve projects past right valve along dorsal margin), length 2.36 mm; b, anterior left valve, ov; c, anterior left
valve, iv; d, anteroventral corner left valve, iv; e, anteroventral corner right valve, iv;/, caudal process right valve,
iv; g, central adductor attachments left valve, ov.
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the left valve that are definitely not on the infold, I now believe
that the inner side of the lunate process is part of the shell rather
than part of the infold.)

Selvage: Lamellar prolongation with smooth outer edge
present along anterior margin of rostrum. Prolongation along
ventral edge of incisur broad, narrowly striate, and with minute
surface pustules. Lamellar prolongation along anteroventral
margin of valve with smooth outer edge except medial to lunate
process of right valve; lamellar prolongation along ventral
margin of valve minutely serrate and with fine lines perpendic-
ular to edge. Posterior end of caudal process without lamellar
prolongation. Lamellar prolongation medial to lunate process
of right valve narrower than prolongation anterior and posterior
to process and with minutely serrate edge (Figure le).
Prolongation along anteroventral corner of left valve narrower
than prolongation anterior and posterior to corner.

Central Adductor Muscle Attachments (Figure lg): Com-
prising about 23 ovoid attachments.

Carapace Size (length (L), height (H), in mm): USNM
194101, L = 2.36, H » 1.61. USNM 194102C, L = 2.24,
H=1.71 .

First Antenna (Figure 2a-d): 1st joint with indistinct
distal lateral spines and few medial hairs near dorsal margin.
2nd joint with abundant medial spines. 3rd joint with oblique
distal margin, medial spines near ventral margin, and 2 spinous
bristles (1 ventral, 1 dorsal) near midlength. 4th joint with
spines along ventral and dorsal margins, 1 spinous terminal
dorsal bristle, and 1 spinous subterminal ventral bristle. 5th
joint with few dorsal spines and few lateral rows of small spines
near dorsal margin; sensory bristle about same length as joints
3-8, with 10 long filaments (10th filament some distance from
proximal 9) followed by 2 shorter and more slender filaments
and bifurcate tip (Figure 2 c). 6th joint with dorsal spines (not
shown) and short spinous medial bristle (with tubular tip) just
dorsal to midwidth. 7th joint: a-bristle spinous, slightly longer
than bristle of 6th joint, with tubular tip; b-bristle about same
length as sensory bristle of 5th joint, with stout, basally broad
proximal filament (having round transparent sucker with
indistinct, short spines along edge), followed by 2 long
filaments (each with minute process proximal to row of 6 or 7
small round suckers), then 2 short slender filaments (each with
terminal papilla) close to base of distal filament; tip of bristle
not bifurcate and with terminal papilla; c-bristle twice length of
b-bristle, with stout, basally broad proximal filament (having
round transparent sucker with indistinct, short spines along
edge), followed by long filament with minute process proximal
to row of 7 small round suckers (Figure 2d), then short slender
filament adjacent to a 2nd long filament with minute process
proximal to row of 7 small round suckers, then 7 long slender
marginal filaments, each with terminal papilla; tip of bristle not
bifurcate and with terminal papilla. 8th joint: d- and e-bristles
slightly shorter than b-bristle, bare with blunt tips; f-bristle
same length as c-bristle, with 9 slender filaments (with 1-4
marginal teeth; fewer teeth on distal filaments; some filaments
with few slender hair-like spines) and bifurcate tip; g-bristle

similar to f-bristle. (Filaments and spines not shown on bristles
in Figure la.)

Second Antenna: Protopodite with short distal medial
bristle (Figure 2e). Endopodite 3-jointed (Figure 2e): 1st joint
with 4 proximal bristles (1 long with indistinct marginal spines,
3 short bare) and 1 long spinous distal bristle; 2nd joint bare;
3rd joint with long terminal filament. Exopodite: 1st joint with
hairs along ventral and dorsal margins; bristle of 2nd joint with
11 stout ventral spines and 7 slender dorsal spines (Figure 2g);
bristles of joints 3-8 with natatory hairs, no spines; 9th joint
with 4 bristles (1 short dorsal, 1 medium, 2 long) with natatory
hairs; joints 2-8 with stout basal spines increasing in length on
distal joints (spine of 8th joint about 1 lU times length of 9th
joint) (Figure 2/); 9th joint with lateral spine about same length
as joint; joints 2-8 with lateral row of minute spines along
distal edges; joint 2 also with row of short ventral spines at
midlength.

Mandible (Figure 2h,i): Coxale endite spinous, with 2
stout spines at tip with small peg between them and with small
bristle at base. Basale: ventral margin with 2 small a-bristles
(longer bristle with short marginal spines), 1 small b-bristle
with long marginal hairs, 2 c-bristles (longer bristle with short
marginal spines), and 2 d-bristles (longer bristle with wreaths
of long spines); dorsal margin with 1 bristle at distal 3A joint
length and 2 terminal bristles, all with short marginal spines;
medial surface with rows of spines in dorsal half. Exopodite
about same length as dorsal margin of 1st endopodial joint,
hirsute, with minute terminal spine and 2 bristles at midlength
(proximal bristle longer, with short spines proximally and
distally and longer spines at midlength; shorter bristle bare). 1st
endopodial joint with 4 ventral bristles (1 minute medial
tubular bare, 1 short medial with short spines, 2 long spinous).
2nd endopodial joint narrows very slightly at about 2/3 joint
length (in vicinity of proximal ventral bristle); ventral margin
with 2 single-ringed bristles (with tubular tips) and paired
terminal bristles (medial bristle unringed, sclerotized, broader,
slightly longer, straight; lateral bristle ringed and with tubular
tip); dorsal margin with 7 long spinous ringed bristles, 13 or 14
short spinous unringed bristles (spines on 4 or 5 bristles stouter
than on others), and 1 or 2 ringed short distal bristles with short
spines (not all dorsal bristles or their spines illustrated). 3rd
endopodial joint with short dorsal part bearing short bristle
medial to long claw (both bare), and longer ventral part bearing
2 stout claws (medial claw about xh longer than lateral claw;
lateral claw weakly pectinate) and 3 ringed bristles (2 long, 1
minute) with tubular tips (longest bristle with broad base
bearing minute ventral spines, others bare) (Figure 21).

Maxilla: Endite I with 8 spinous and pectinate bristles;
endite II with 6 spinous and pectinate bristles; endite III hirsute,
with 1 proximal ringed plumose bristle and 5 terminal spinous
and pectinate bristles. Precoxale with dorsal hairs. Coxale with
long dorsal bristle with indistinct short spines (Figure 2j,l).
Basale with short ventral bristle with long proximal hairs.
Exopodite elongate, about 'A length of 1st endopodial joint,
with 3 bristles (1 short proximal, 2 long terminal) (Figure 2j,l).
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sens

FIGURE 2.—Cypridinodes rumex, new species, adult male, paratype, USNM 194101: a, left 1st antenna
(filaments of bristles not shown), lv; b, right 1st antenna, mv; c, detail of sensory bristle of 5th joint in b; d, detail
of proximal part of c-bristle in b; e, distal protopodite and endopodite left 2nd antenna, mv;/, distal exopodite left
2nd antenna, lv; g, bristle 2nd exopodial joint left 2nd antenna, lv; h,i, right mandible, mv; j , left maxilla (not all
bristles shown), lv; k, alpha- and beta-bristles of 1st endopodial joint and a-bristles of 2nd endopodial joint, left
maxilla, lv; /, right maxilla (not all bristles shown), mv; m, b- and c-bristles 2nd endopodial joint right maxilla,
mv; n, d-bristles 2nd endopodial joint right maxilla, mv; o, tip of outer alpha-bristle of 1st endopodial joint right
maxilla, mv.
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Endopodite: 1st joint with 2 ringed alpha-bristles (1 short with
long proximal spines, 1 long bare except for long hairs near
hooked tip and with (Figure 2o) or without (Figure 2 k) minute
tooth proximal to hooked tip) and 3 ringed beta-bristles (inner
bristle short bare, 2 outer bristles pectinate) (Figure 2 k). 2nd
joint with 4 ringed a-bristles (3rd bristle pectinate, unringed
proximally, others bare) (Figure 2k), 3 ringed pectinate
b-bristles (Figure 2m), 3 ringed c-bristles (inner bristle short
bare, others longer pectinate) (Figure 2m), and 3 stout pectinate
d-bristles (posterior bristle ringed, others unringed) (Figure
2n). (Rings of bristles not always shown in illustrations.)

Fifth Limb: Epipodite with 53 bristles. Endite I with 6 or 7
bristles with long spines; endite II with 5 or 6 bristles with long
spines; endite III with 6 bristles with long spines. Protopodite
with short anterior tooth (Figure 3a). Exopodite: anterior side
of 1st joint with row of 3 bristles (2 stout with long proximal
and short distal spines, 1 short slender with long proximal hairs
(bifurcate bristle in Figure 3a aberrant)) and with 1 bristle (with
long proximal hairs) close to protopodial tooth (Figure 3a);
main tooth comprising proximal smooth peg and 6 cuspate
teeth (Figure 3b); bristle with long proximal hairs present
proximal to smooth peg. 2nd joint with posterior c-bristle with
few long proximal and many short distal spines, anterior
d-bristle with many long proximal hairs, and total of 12 ringed
pectinate a- and b-bristles (4 a-bristles, 4 b'-bristles, and 4
b"-bristles (2 b"-bristles with stout rounded teeth in middle
part)). 3rd joint: inner lobe with 1 short ringed proximal bristle
with few short spines and 2 long ringed terminal bristles (bare
or with few indistinct spines); outer lobe hirsute, with 2 ringed
bristles with many short spines; 4th and 5th joints fused,
hirsute, with total of 5 spinous ringed bristles. (Rings not
shown on all bristles of illustrated limb.)

Sixth Limb (Figure 3c): Hirsute 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, and 1 minute
terminal); endites III and IV each with 1 hirsute medial bristle
and 2 long spinous terminal bristles with minute bristle
between them. End joint posteriorly extended, with 14-16
anteroventral bristles (11 or 12 with bases on medial side or on
margin, 3 or 4 short with bases on lateral side), 1 posteroventral
bristle with base on medial side near posterior end, and 2
hirsute posterior bristles.

Seventh Limb: Terminal segment with 4 bristles on ventral
margin, each with 3-5 bells, and 3 bristles proximal to comb
teeth, 1 on one side, 2 on the other, each with 3-5 bells.
Proximal bristles comprise 6 or 7 on ventral side and 8 on
dorsal side, each with 3 bells. Total number of bristles on each
limb 21 or 22. Comb with about 7 long teeth and 4 shorter teeth
on each side. Stout jaw with several stout teeth opposite comb
(Figure 3a*).

Furca (Figure 3e): Each lamella with 5 claws, claw 2
nonarticulated (2 specimens examined). Claw 1 with 10 stout
medial teeth in distal half; all claws with row of teeth along
posterior edge, some teeth slightly stouter than others; claws
2-4 with medial row of teeth and indistinct distal spines along

anterior edge. Right lamella anterior to left lamella by width of
base of claw 1. (Teeth and spines of claws not shown.)

Bellonci Organ (Figure 3g): Short with triangular tip.
Eyes: Medial eye with small area of brown pigment

(Figure 3g). Lateral eye larger than medial eye, with black
pigment and about 17 amber-colored ommatidia (Figure 3f,g).

Upper Lip (Figure 3h,i): Anterior unpaired part of lip with
7 rows of glandular processes (6 short dorsal pairs, each
process close to adjacent process and with single terminal
opening; ventral pair longer, tusk-like, and with 4 small
openings at tip (only 2 visible in lateral view)). Paired posterior
part of lip with elongate pointed tusks without glandular
processes; each tusk with few long anterior hairs, lateral row of
long stout hairs, posterior row of slender short hairs,
diaphanous process at tip, and posterior serrate process with 4
teeth and straight or slightly concave posterior edge proximal to
teeth; hirsute rounded lobe present between serrate process and
mouth.

Genitalia (Figure 3e,j): Well-developed lobes (some with
bristles) on each side of body anterior to furca.

Posterior of Body (Figure 3k): Bare with undulating
surface dorsal to end of girdle.

Y-Sclerite (Figure 3/): Dorsal and ventral branches form-
ing right angle.

DESCRIPTION OF ADULT FEMALE (Figure 4).—Carapace not
studied in detail but, in general, similar to that of the adult male
(Figure Aa-c).

Carapace Size (length (L), height (H), in mm): AM
P45374 (holotype), L = 2.61, H = 1.90. USNM 194100 (meas-
urements made on complete carapace with body removed),
L = 2.64, H = 1.83. USNM 194102A.B, 2 ovigerous females:
L = 2.66, H = 1.91; L = 2.68, H = 1.92.

First Antenna: Joints 1-6 similar to those of adult male
except for ventral bristle of 4th joint being about same length as
5th joint. 7th joint: a-bristle with short marginal spines and
tubular tip; b-bristle about 3A length of 5th joint sensory bristle,
with 5 short filaments (3 proximal with few marginal teeth) and
nonbifurcate tip; c-bristle about 2*/2 times length of b-bristle,
with 9 marginal filaments (some with few marginal teeth) and
bifurcate tip. 8th joint: d- and e-bristles about same length as
b-bristle, bare with blunt tips; f-bristle about same length as
c-bristle, with 9 marginal filaments (most with few marginal
teeth) and bifurcate tip; g-bristle about same length as c-bristle,
with 10 marginal filaments (most with few marginal teeth) and
bifurcate tip.

Second Antenna: Protopodite and endopodite similar to
those of adult male. Exopodite: bristle of 2nd joint with 9 or 10
stout ventral spines and 5-7 slender dorsal spines; 1st
exopodial joint with fewer hairs along ventral margin than on
adult male; exopodite otherwise similar to that of adult male.

Mandible and Fifth Limb (Figure 4a*): Similar to those of
adult male. (Spines not shown on all bristles in Figure 4a1.)

Maxilla: Similar to that of adult male except longest
alpha-bristle without subterminal tooth on both limbs of
USNM 194100.



SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

FIGURE 3.—Cypridinodes rumex, new species, adult male, paratype, USNM 194101: a, part distal right 5th limb,
av; b. part distal left Sth limb, pv; c, left 6th limb, mv; d, jaw opposite comb of 7th limb; e, right furcal lamella
and right copulatory organ, lv; / , part protopodite left 2nd antenna and left lateral eye (stippled area with black
pigment); g, right lateral eye, medial eye (stippled area with brown pigment), and Bellonci organ; h.i, upper lip
from left and right sides respectively; j , right copulatory organ, anterior to right, lv; k, outline of posterior of body
from right side (stippling indicates posterior end of girdle); /, right Y-sclerite.
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FIGURE 4.—Cypridinodes rumex, new species, ovigerous female, paratype, USNM 194100: a, complete
specimen from right side (only 2 of 28 eggs shown), length 2.64 mm; b,c, anterior and anteroventral margin of
right valve, respectively, ov; d, part distal left 5th limb, av; e. jaw and a terminal bristle of 7th limb;/, right furcal
lamella (teeth of claws not shown); g, left lateral eye, medial eye, and Bellonci organ; h, right lateral eye (stippling
indicates black pigment); i,j, upper lip from left and right sides, respectively; it, left Y-sclerite.

Sixth Limb: Epipodite with 4 bristles. Endites similar to
those of adult male except for endite II of left limb of USNM
194100 having 3 medial bristles. End joint with 14 anteroven-
tral bristles (10 with bases on medial side or on margin, 4 short
with bases on lateral side), 1 posteroventral bristle with base on
medial side near posterior margin, and 2 hirsute posterior

bristles; shape of end joint similar to that of adult male.
Seventh Limb: Terminal segment with 4 bristles on ventral

margin, each with 3-5 bells, and 3 bristles proximal to teeth,
1 on one side, 2 on the other, each with 3-5 bells. Proximal
bristles comprise 7-9 on ventral side and 9-12 on dorsal side,
each with 3 bells. Total number of bristles on each limb
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23-28. Terminal comb and jaw similar to those of adult male
(Figure 4e).

Furca (Figure 4/) and Bellonci Organ (Figure 4g): Similar
to those of adult male. (The furcae of 7 females were examined,
all had 5 claws and had claw 2 nonarticulated.)

Eyes: Medial eye similar to that of adult male (Figure 4g).
Lateral eye slightly smaller than that of adult male (length
about 85%), with black pigment and about 18 ommatidia
(Figure 4g,h).

Upper Lip (Figure 41,/): Lip similar to that of adult male
except for left tusk of USNM 194100 having only 3 teeth on
serrate process.

Genitalia: USNM 194100 with oval spermatophore pre-
sent on each side of body anterior to furca.

Posterior of Body: Part dorsal to girdle more evenly
rounded than on adult male.

Y-Sclerite (Figure 4k): Similar to that of adult male.
Number of Eggs: USNM 194100 with 28 eggs in marsu-

pium; length of typical egg 0.345 mm (2 eggs shown in Figure
4a). AM P45374 (holotype) with 9 eggs in marsupium.

COMPARISONS.—The seven rows of processes on the
anterior part of the upper lip of C. rumex separates it from other
species in Group B for which the upper lip is known (see
"Discussion of the Upper Lip," above). The furca of C. rumex
bears five claws (nine specimens examined) on each lamella
compared to six for C. bairdii. The carapace of C. rumex differs
from those of C. favus and C. wyvillethomsoni in not having
lateral protuberances. The carapace of C. rumex differs from
those of C. wyvillethomsoni, C. reticulata, C. concentrica, C.
acuminata, C. inermis, and C. minuta in having a lunate
anteroventral process on the right valve. The furca of C. rumex
differs from those of C. favus, C. asymmetrica, and probably C.
bairdii (based on drawing of furca of C. bairdii by Brady
(1866, pi. 62: fig. 7g)) in having a nonarticulated second claw.

Cypridinodes pix, new species

FIGURES 5-8

ETYMOLOGY.—From the Latin pix (pitch).
HOLOTYPE.—Undissected ovigerous female in alcohol, AM

P45367.
TYPE LOCALITY.—Gulf of Carpentaria, in vicinity of Weipa,

Queensland, Australia; sampling depth 10 m; 16 Nov 1981,
time 1643.

PARATYPES—Type locality: USNM 194099, adult male on
slide and in alcohol; USNM 194111, ovigerous female on slide
and in alcohol; AM P45373, 2 undissected adult females in
alcohol plus 1 specimen in alcohol with 1 valve separated and
parts of 1st antennae missing.

DISTRIBUTION.—Known only from the type locality in Gulf
of Carpentaria.

DESCRIPTION OF ADULT MALE (Figures 5-8a-j).—

Carapace with convex ventral and dorsal margins (Figure 5);

FIGURE 5.—Cypridinodes pix, new species, adult male, paratype, USNM
194099, length 2.21 mm.

anterior margin of rostrum fairly straight with pointed tip
(Figures 5, 6a-c). Projecting caudal process at midheight and
with dorsal slope continuous with posterior end of valve dorsal
to process (Figure 5). Rostrum with low broad lateral process
projecting past valve edge very slightly or not at all (Figure
6a,b). Low but distinct rib paralleling ventral edge of
valve (edge of rib sharply defined ventrally but gradually
blends into valve surface dorsally) (Figure 5); a second, less
well-defined rib lies just within dorsal edge of valve (Figure 5).
Right valve with lunate process ventral to incisur (Figures 5,
6e), with 28 undivided bristles forming row on inner
surface just within outer edge of process and with 3 bristles on
valve edge posterior to lunate process (Figure 6e). Left valve
without lunate process but with 22 undivided bristles along
edge of anteroventral corner (Figure 6d).

Ornamentation: Surface of valves with distinct rounded
fossae (Figures 5, 6a) and small reticulations (some shown in
Figure 6a); reticulations, especially those on posterior part of
valve, with rounded posterior edge and poorly defined anterior
edge giving valve surface a scalloped appearance.

Infold: Rostral infold with 1 proximal bristle, row of 8-12
divided bristles paralleling valve edge and separated by space
from row of 8 closely spaced bristles near tip of rostrum, and 2
closely spaced bristles at inner end of incisur (Figure 6c).
Anteroventral infold just ventral to incisur with 2 short bristles
near inner end of incisur (Figure 6c,d). Anteroventral infold
and anterior part of ventral infold with 50 bristles (not all
shown in Figure 6c-e); narrow, well-developed list on
anteroventral infold of both valves, but list (crenulate) on
ventral infold of only left valve. Infold of caudal process
forming pocket, and anterior ridge bearing about 30 fairly
smooth processes and 2 small bristles along posterior edge
(Figure 6/); on left valve ventral edge of ridge forms low knob,
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a

FIGURE 6.—Cypridinodes pix, new species, adult male, paratype, USNM 194099: a,b. anterior of right and left
valves, respectively, ov; c, left valve, iv; d,e, anteroventral corner of left and right valves, respectively, iv; / ,
caudal process right valve, iv; g, right 1st antenna (not all terminal bristles shown), mv; h. detail of c-bristle in g.
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and row of 5 small bristles present between knob and ventral
edge of valve.

Selvage: Lamellar prolongation with smooth outer edge
present along anterior margin of rostrum. Prolongation along
ventral edge of incisur broad, narrowly striate. Lamellar
prolongation along anteroventral margin with outer edge
smooth or, at most, minutely serrate except medial to lunate
process of right valve and anteroventral comer of left valve;
lamellar prolongation along ventral margin of valve smooth or
minutely serrate; lamellar prolongation of right valve just
posterior to lunate process divided into proximal and distal
parts by suture near midwidth. Lamellar prolongation medial to
lunate process of right valve narrower and with serrations along
outer edge (length of serrations about one-half width of
prolongation) (Figure 6e); prolongation along anteroventral
margin of left valve with similar serrations.

Carapace Size (length (L), height (H), in mm): USNM
194099, L = 2.21, H = 1.62.

First Antenna (Figure 6g,h): 1st joint with few indistinct
distal lateral spines and medial hairs near dorsal margin. 2nd
joint with abundant medial spines and distal lateral spines. 3rd
joint longer on lateral side, with oblique distal margin, medial
spines near ventral margin, few proximal spines near dorsal
margin, and 2 spinous bristles (1 ventral subterminal, 1 dorsal
proximal to midlength). 4th joint with medial spines and spines
along ventral and dorsal margins, 1 spinous terminal ventral
bristle, and 1 spinous subterminal dorsal bristle. 5th joint with
few dorsal spines; sensory bristle longer than joints 3-8, with
9 long filaments (9th filament some distance from proximal 8
and slightly narrower) followed by 2 shorter and more slender
filaments and bifurcate tip. 6th joint with few dorsal spines and
short spinous medial bristle (with tubular tip) near dorsal
margin. 7th joint: a-bristle spinous, slightly longer than bristle
of 6th joint, with tubular tip; b-bristle about same length as
sensory bristle of 5th joint, with stout, basally broad proximal
filament (having round transparent sucker with indistinct
spines along outer edge), followed by 2 long filaments, each
with minute process proximal to 7 or 8 small round suckers,
then by 2 short slender filaments (1 about x/2 length of other)
just distal to base of distal filament; tip of bristle not bifurcate;
c-bristle twice length of b-bristle, with stout proximal filament
similar to that of b-bristle, followed by long filament with
minute process proximal to row of 7 small round suckers, then
short slender filament adjacent to 2nd long filament with
minute process proximal to row of 7 small round suckers, and
then 5 long slender marginal filaments (some with few
marginal teeth) with terminal papilla (tip of bristle missing)
(Figure 6h). 8th joint: d- and e-bristles slightly shorter than
b-bristle, bare with blunt tips; f-bristle same length as c-bristle,
with 9 slender filaments (with 1-3 proximal dorsal marginal
teeth and few slender ventral hairs opposite teeth) and bifurcate
tip; g-bristle similar to f-bristle.

Second Antenna: Protopodite with short distal medial
bristle (Figure la). Endopodite 3-jointed (Figure la): 1st joint

with 4 proximal bristles (1 long with indistinct marginal spines,
3 short bare) and 1 long spinous distal bristle; 2nd joint bare;
3rd joint with long terminal filament. Exopodite: 1st joint with
hairs or spines along ventral and dorsal margins; bristle of 2nd
joint with 13 stout ventral spines and 5 slender dorsal spines
(Figure lb); bristles of joints 3-8 with natatory hairs, no
spines; 9th joint with 4 bristles (1 short (dorsal), 1 medium, 2
long) with natatory hairs; joints 2-8 with stout basal spines
increasing in length on distal joints (spine of 8th joint about 1 xli
times length of 9th joint); 9th joint with lateral spine about
same length as joint; joints 2-8 with lateral row of minute
spines along distal edges; joint 2 also with row of short ventral
spines at midlength.

Mandible: Coxale endite spinous, with 2 stout spines at tip
with small peg between them and with small bristle at base.
Basale: ventral margin with 2 small a-bristles (longer bristle
with short marginal spines), 1 small b-bristle, 2 c-bristles
(longer bristle with short marginal spines), and 2 d-bristles
(longer bristle with wreaths of long spines, other bristle with
short spines); dorsal margin with 1 bristle at distal 2/3 joint
length and 2 terminal bristles, all with short marginal spines;
dorsal half of medial surface with numerous rows of spines.
Exopodite about xh longer than dorsal margin of 1st endopodial
joint, hirsute, with few minute terminal spines and 2 bristles at
distal 2/3 joint length (proximal bristle longer, with short
proximal and distal spines and longer spines at midlength;
shorter bristle bare). 1st endopodial joint with 4 ventral bristles
(1 minute medial tubular bare, 1 short medial with short spines,
2 long with short and long spines). 2nd endopodial joint
narrows at about 2/3 length; ventral margin with 2 or 3 (3
aberrant) single-ringed bristles with tubular tips and paired
terminal bristles (medial bristle unringed, sclerotized, broader,
slightly longer, with curved tip; lateral bristle ringed, with
minute tubular tip); dorsal margin with 7 long spinous ringed
bristles, 10-12 short spinous unringed bristles (spines on 3 or
4 short bristles stouter than on others), and 2 short ringed distal
bristles with short spines (not all dorsal bristles or their spines
shown; Figure lc,d). 3rd endopodial joint with short dorsal part
bearing short bristle medial to long claw (both bare) and with
longer ventral part bearing 2 stout claws (medial claw about x/i
longer than lateral claw and strongly pectinate in proximal x/r,
lateral claw pectinate at midlength) and 3 ringed ventral bristles
(2 long (with few minute ventral spines at proximal end;
longest bristle with slightly broader basal part) and 1 minute)
with tubular tips (Figure Id). (Rings of bristles not always
shown in illustrations.)

Maxilla (Figure le): Endite I with 9 spinous and pectinate
bristles; endite II hirsute, with 7 spinous and pectinate bristles;
endite III hirsute, with 1 proximal ringed plumose bristle and 5
spinous and pectinate terminal bristles. Precoxale with dorsal
hairs. Coxale with long dorsal bristle (broken on illustrated
limb). Basale with short bare ventral bristle. Exopodite about
XIA length of 1st endopodial joint, with inner edge joining 1st
endopodial joint and with 3 bare bristles (1 short proximal, 2
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FIGURE 7.—Cypridinodes pix, new species, adult male, paratype, USNM 194099: a, distal protopodite and
endopodite left 2nd antenna, mv; b, bristle of 2nd joint exopodite right 2nd antenna, mv; c, 2nd endopodial joint
left mandible (not all dorsal bristles shown), mv; d, 2nd (not all dorsal bristles shown) and 3rd endopodial joints
right mandible, mv; e, left maxilla (not all bristles shown), Iv;/, part distal right 5th limb (not all bristles shown),
av; g, part distal left 5th limb (not all bristles shown), pv; h, right 6th limb, mv; i, left furcal lamella and left
copulatory organ; j , copulatory organ under cover slip (bristles not shown); k. right copulatory organ drawn
without cover slip.
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long terminal). Endopodite: 1st joint with 2 ringed alpha-
bristles (1 short with long proximal spines, 1 long, bare except
for hairs near hooked tip and minute subterminal spine on inner
edge, with sclerotized unringed dorsal edge (see detail in
illustration)) and 3 ringed beta-bristles (inner bristle short bare
with tubular tip, 2 outer bristles long pectinate). 2nd endopodial
joint with 4 ringed a-bristles (3rd bristle pectinate, others bare),
2 ringed pectinate b-bristles (an additional bristle may be
missing from limb studied), 3 ringed c-bristles (inner bristle
short bare, others stout pectinate), and 3 stout pectinate
d-bristles (posterior bristle ringed, others unringed).

Fifth Limb: Endite I with 7 bristles with long spines;
endites II and III each with 5 or 6 bristles either with long
spines or pectinate. Protopodite with short anterior tooth
(Figure If). Exopodite: anterior side with row of 3 bristles (2
stout with few long spines at midlength and short spines distal
to midlength, 1 short slender with long proximal hairs) and
with 1 bristle with long proximal hairs close to protopodial
tooth (bristle absent from illustrated limb); main tooth
comprising peg with serrate margin and 6 cuspate teeth (Figure
lg)\ bristle with long proximal hairs and short distal spines
present proximal to peg. 2nd joint with posterior c-bristle with
short spines, anterior d-bristle with many long proximal hairs,
and total of 13 ringed pectinate a- and b-bristles (4 a-bristles, 5
b'-bristles, and 4 b"-bristles (2 b"-bristles with very stout
rounded teeth in middle part)). 3rd joint: inner lobe with 1 short
ringed bare proximal bristle and 2 long ringed terminal bristles
with short spines; outer lobe hirsute, with 2 ringed bristles with
short spines; 4th and 5th joints fused, hirsute, with total of 5
spinous bristles (not shown). (Rings not shown on all bristles of
illustrated limbs.)

Sixth Limb (Figure 7/i): Hirsute with 3 or 4 epipodial
bristles. Endite I with 3 or 4 bristles (2 or 3 short medial, 1 long
terminal); endite II with 5 bristles (2 short medial, 2 long, and
1 minute terminal); endites III and IV each with 1 hirsute
medial bristle and 2 long spinous terminal bristles with minute
bristle between them. End joint posteriorly extended, with 22 or
23 bristles (2 broad plumose posterior, 4 or 5 short lateral, 4
medial at midheight close to bases of 2 posterior bristles, and
12 short and long with bases either medial or on edge).

Seventh Limb: Terminal segment with 4 bristles on ventral
margin, each with 3-5 bells, and 3 bristles proximal to comb,
1 on one side, 2 on the other, each with 3-5 bells. Proximal
bristles comprise 4 on ventral side and 6 or 7 on dorsal side,
each with 3 bells. Total number of bristles on each limb 17 or
18. Comb with about 7 long teeth and 3 shorter teeth on each
side. Stout jaw opposite comb with about 11 stout teeth.

Furca (Figure 7i): Each lamella with 6 claws (4 anterior
claws missing from both lamellae of USNM 194099, so it is not
possible to ascertain with certainty whether claw 2 is
disarticulated as on female furca described herein, but it
probably is based on males and females of other species). Left
lamella narrower than right lamella.

Bellonci Organ (Figure %b): Short (illustrated organ
probably distorted).

Eyes: Medial eye with amber-colored areas but without
brown pigment (Figure &b). Lateral eye larger than medial eye,
with black pigment and about 17 ommatidia (Figure 8 a).

Upper Lip (Figure Sc-g): Anterior unpaired part of lip
with 5 rows of glandular processes (4 short dorsal pairs, each
process close to adjacent process, ventral pair longer and more
widely separated). Paired posterior part of lip with elongate
pointed tusks without glandular processes; each tusk with few
long anterior hairs, lateral row of long stout hairs, posterior row
of slender short hairs, diaphanous process at tip, and posterior
serrate process with 5 or 6 teeth and rounded posterior margin;
hirsute rounded lobe present between serrate process and
mouth.

Genitalia (Figure li-k): Well-developed lobes (some with
bristles) on each side of body anterior to furca.

Anterior of Body (Figure 8/i): Muscles attached just
ventral to base of 1 st antenna indicate presence of low anterior
process.

Posterior of Body (Figure 8 i): Bare with 6 well-developed
"segments" dorsal to end of girdle.

Y-Sclerite (Figure Sf): Dorsal and ventral branches form-
ing acute angle.

DESCRIPTION OF ADULT FEMALE (Figure Sk-r).—Carapace

similar in shape to that of adult male. Lunate process of right
valve with 25 undivided bristles and 4 similar bristles on valve
edge posterior to process. Left valve without lunate process but
with 24 bristles along anteroventral corner.

Ornamentation: Similar to that of adult male.
Infold: Rostral infold with 1 proximal bristle, row of 11

bristles paralleling valve edge and separated by space from row
of 5 closely spaced bristles near tip of rostrum, 1 bristle at
midwidth of ventral edge, and 2 closely spaced bristles at inner
end of incisur. Anteroventral infold just ventral to incisur with
2 short bristles near inner end of incisur. Anteroventral infold
and anterior part of ventral infold with 60 bristles including
12-22 minute divided bristles. Anterior ridge of caudal process
with 22-26 processes and 4 small bristles. Narrow list along
anteroventral and ventral margins similar to that of adult male.

Selvage: Similar to that of adult male.
Carapace Size (length (L), height (H), in mm): AM

P45367 (holotype), L = 2.30, H=1.68. USNM 194111,
L = 2.27, H=1.70. AM P45373, 2 specimens: L = 2.25,
H = 1.66; L = 2.34, H = 1.61.

First Antenna: 1st joint with few short indistinct distal
spines near dorsal margin. 2nd joint spinous. 3rd joint with
ventral and medial spines and 2 spinous bristles (1 ventral at
midlength, 1 dorsal at proximal 1/A). 4th joint with few dorsal
spines and 2 spinous bristles (1 ventral subterminal, 1 dorsal
terminal). 5th joint with few dorsal spines; sensory bristle about
same length as joints 3-8, with 10 long filaments (10th
filament some distance from proximal 9 and slightly narrower)
followed by 2 shorter and more slender filaments and bifurcate
tip. 6th joint with short medial bristle with few spines and
minute tubular tip. 7th joint: a-bristle spinous, slightly longer
than bristle of 6th joint, with minute tubular tip; b-bristle about
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FIGURE 8.—Cypridinodes pix, new species, adult male, paratype, USNM 194099: a, part protopodite right 2nd
antenna and right lateral eye (stippling indicates black pigment); b, medial eye (stippling indicates area colored
light amber) and Bellonci organ; c, upper lip from right side but showing medial side of left tusk (right tusk not
shown) (2 posterior glandular processes of left side of unpaired anterior part visible); d, upper lip from right side;
e, proximal posterior serrations of left tusk of upper lip drawn from left side, lv;/, ventral view of upper lip (only
proximal posterior serrations of tusks shown) and mouth; g, anterior view of unpaired anterior part of upper lip
(drawn without cover slip); h, anterior of body from right side in vicinity of 1st antenna; i, posterior of body from
right side; j , right Y-sclerite. Ovigerous female, paratype, USNM 194111, length 2.27 mm: *, right maxilla (only
bristle of coxale shown), mv; /, proximal peg and bristle of main tooth of 1st exopodial joint of left 5th limb, av;
m, jaw of tip of 7th limb; n, furca from left side (left lamella striated; not all claws shown); o, right furcal lamella
(teeth of claws not shown); p, outline of right lateral eye, medial eye, and Bellonci organ; q, right lateral eye
(stippling indicates black pigment); r, upper lip from right side.
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3/4 length of sensory bristle of 5th joint, with 5 marginal
filaments and undivided tip; c-bristle almost 3 times length of
b-bristle, with 9 marginal filaments (some with few marginal
teeth) and bifurcate tip. 8th joint: d- and e-bristles about same
length as b-bristle, bare with blunt tips; f-bristle about 2'/2
times length of b-bristle, with 9 marginal filaments (some with
few marginal teeth) and bifurcate tip; g-bristle slightly shorter
than c-bristle, with 10 marginal filaments (some with few
marginal teeth) and bifurcate tip.

Second Antenna: Bristle of 2nd exopodial joint with
16-18 stout ventral spines and 3-7 slender ventral spines; limb
otherwise similar to that of adult male.

Mandible: 2nd endopodial joint: ventral margin with 2
single and 2 terminal paired bristles similar to those of adult
male; dorsal margin with 7 long spinous ringed bristles, 10 or
11 short spinous unringed bristles (spines on 4 bristles stouter
than others), and 2 or 3 short or medium ringed bristles with
short spines. 3rd endopodial joint: longest ventral bristle with
few minute ventral spines on slightly broader basal part. Limb
otherwise similar to that of adult male.

Maxilla: Similar to that of adult male (only dorsal bristle of
coxale shown in Figure 8& (this bristle broken on maxilla of
illustrated adult male)).

Fifth Limb: Epipodite with 54 bristles. Endites I—III with
7, 5, and 6 bristles, respectively. 1st exopodial joint with 4
anterior bristles (row of 3 plus 1 close to protopodial tooth);
main tooth with only 1 marginal serration on proximal peg
(Figure 8/), otherwise similar to that of adult male. Exopodial
joints 2-5 similar to those of adult male.

Sixth Limb: Hirsute, with 5 epipodial bristles. Endite I with
1-3 short hirsute medial bristles and 1 long spinous terminal
bristle; endite II with 1 or 2 short hirsute medial bristles and 1
minute and 2 long spinous terminal bristles (minute bristle
medial and between terminal bristles); endites III and IV each
with 1 hirsute medial bristle and 2 long spinous terminal
bristles with minute bristle between them. End joint similar in
shape to that of adult male, with 26-28 bristles (2 broad
plumose posterior, 6 or 7 short or medium lateral, 5 medial at
midheight close to bases of 2 posterior bristles, and 13 or 14
long and short with bases either medial or on edge).

Seventh Limb: Bristles of terminal segment similar to those
of adult male. Proximal bristles comprise 5 or 6 on ventral side
and 8 or 9 on dorsal side, each with 3 bells. Total number of
bristles on each limb 21. Comb similar to that of adult male.
Jaw opposite comb with about 12 teeth (Figure 8 m).

Furca (Figure %n,o): Each lamella with 6 slender claws (4
specimens examined), claw 2 disarticulated, claws decrease in
length and width posteriorly along lamella. Claw 1 with teeth
forming medial (distal 10 teeth stouter) and lateral (teeth in
distal half stouter and of similar size) rows; claws 2 and 3 with
teeth of similar size forming medial and lateral rows; claws 4
and 5 with teeth along posterior edge (some teeth larger than
others); claw 6 either bare or with few minute teeth along
posterior edge. Right lamella anterior to left lamella by width of
base of claw 1 and with few minute anterior spines adjacent to
claw 1; left lamella narrower than right lamella (Figure Sn)

(difference in width greater than on adult male). (Teeth of claws
not shown in illustrations.)

Bellonci Organ (Figure 8/?): Short, broadening distally,
with rounded tip.

Eyes: Medial eye with amber-colored area but without
brown pigment (Figure 8p). Lateral eye larger than medial eye,
with black pigment and about 18 ommatidia (Figure 8p,q).

Upper Lip (Figure 8r): Lip similar to that of adult male
except for posterior edge of serrate process dorsal to teeth being
straighter than on adult male.

Genitalia: Rounded spermatophore on each side of body
anterior to base of furca.

Posterior of Body: Bare, evenly rounded or slightly
undulate dorsal to end of girdle.

Y-Sclerite: Dorsal and ventral branches forming right
angle.

Number of Eggs: Specimens in collection contained large
fragments of calcium carbonate inside the carapace that were
removed by treatment with nitric acid. During cleaning process,
eggs escaped from valves of ovigerous females so that exact
count was not possible. AM P45367 (holotype) with 5 eggs
remaining in carapace; length of typical egg 0.32 mm.

COMPARISONS.—The new species, C. pix, differs from C.
asymmetrica in having the second furcal claw disarticulated,
and it differs from C. rumex in having numerous distinct fossae
on the outer surface of the carapace, in having five rather than
seven rows of processes on the unpaired anterior part of the
upper lip, and in having six rather than five claws on each
lamella of the furca. The carapace of C. pix differs from that of
C. wyvillethomsoni in not having a large process at midlength
and midheight and differs from that of C. inermis in having a
lunate process on the anteroventral margin of the right valve.
The upper lip of C. pix differs from that of C. plax in having
five rather than four rows of processes on the unpaired anterior
part of the upper lip.

Sheina Harding, 1966

TYPE SPECIES.—Sheina orri Harding, 1966, by monotypy.

COMPOSITION.—Known only from the type species.
DISTRIBUTION.—Known only from the gills of fishes

captured in the vicinity of Heron Island, Queensland, Australia.
REMARKS.—I am taking this opportunity to present illustra-

tions of the mandible and the maxilla of a male paratype that
were omitted from a previous paper in which the type species
was redescribed (Kornicker, 1986b:639).

Sheina orri Harding, 1966

FIGURE 9

Sheina orri Harding, 1966:371, figs. 8-20.—Kornicker, 1986b:639, figs. 1, 2.

HOLOTYPE.—Natural History Museum, London (BMNH),
number 1965.11.9.1, adult male in alcohol.

TYPE LOCALITY.—Heron Island, Queensland, Australia,

from the gills of either Taeniura lymna, a ray, or Hemiscyllium
oscellatus, a shark.
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FIGURE 9.—Sheina orri Harding, 1966, paratype, USNM 112675: a, right mandible, mv; b,c, right maxilla, mv;
d, distal 1st endopodial joint left maxilla, lv; e, 2nd endopodial joint left maxilla, lv.

MATERIAL.—USNM 112675, adult male paratype on 2 (Figure 9a): Small coxale endite with stout terminal spine
slides and in alcohol. and with or without 2 or 3 small additional spines near tip.

SUPPLEMENTAL DESCRIPTION OF ADULT MALE.—Mandible Dorsal margin of basale with 1 bristle at distal 3A of joint and
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with 2 terminal bristles; distal bristle of exopodite l/2 to 2/3
length of proximal bristle. Dorsal margin of 2nd endopodial
joint with 9 bristles on proximal X/A.

Maxilla: Coxale with plumose dorsal bristle (Figure 9b
(not all endite bristles shown)). Basale with 2 bristles near
ventral margin. 1st endopodial joint with 2 alpha- and 2
beta-bristles and 2-pronged cutting tooth (Figure 9d). 2nd
endopodial joint with 3 stout curved claws and 8-10 bristles
(Figure 9c,e (spines of most bristles not shown)).

PHILOMEDIDAE Miiller, 1906

COMPOSITION.—The Philomedidae includes two subfami-
lies: Philomedinae Miiller, 1906, and Pseudophilomedinae
Komicker, 1967. Both are present in the vicinity of Australia.

DISTRIBUTION.—Cosmopolitan. Known depth range is
intertidal to 4303 m (Komicker, 1975, table 4).

PHILOMEDINAE Miiller, 1906

Scleroconcha Skogsberg, 1920

TYPE SPECIES.—Philomedes (Scleroconcha) appelloefi
Skogsberg, 1920.

COMPOSITION.—This genus has 15 species including a new
species described herein. The genus has not been recorded
previously from the vicinity of Australia.

DISTRIBUTION.—Cosmopolitan at shelf and slope depths.
Known depth range is intertidal to 1226 m (Komicker,
1988a: 16; 1988b:56O).

Scleroconcha pix, new species

FIGURES 10-12

ETYMOLOGY.—From the Latin pix (pitch).
HOLOTYPE.—Partly dissected adult female in alcohol, QM

W20740.
TYPE LOCALITY.—Calliope River and Auckland Creek area,

near Gladstone, Queensland, Australia.
PARATYPES—Type locality: USNM 157968A, ovigerous

female on slide and in alcohol; USNM 194281, ovigerous
female with female choniostomatid in marsupium; USNM
194282, 3 ovigerous females; USNM 194283, 9 adult females
including 1 with parasite eggs and 1 or 2 with ostracode eggs;
USNM 194284, ovigerous female with female choniostomatid
in marsupium.

DISTRIBUTION.—Known only from type locality.
DESCRIPTION OF ADULT FEMALE (Figures 10-12).—

Carapace oval in lateral view with prominent rostrum and small
projecting caudal process (Figure 10).

Ornamentation (Figure 10): Lateral surface with a narrow
rib just within ventral and dorsal margins and with 2 narrow
lateral ribs: upper rib terminating anteriorly in small process on
rostrum extending past valve edge (Figure 10); lower rib

terminating anteriorly at short vertical ridge ventral to incisur;
both ribs terminating posteriorly on caudal process. Central
adductor muscle attachments intersect lower lateral rib anterior
to valve midlength. Surface of valve with abundant shallow
fossae (filled with debris in specimens examined). Undivided
bristles, some with broad bases, sparsely distributed over valve
surface, more numerous along anterior and ventral margins;
12-14 short bristles along outer edge of caudal process and
with bases on outer surface of valve (Figure 1 \b). Minute
papillae covering valve surface between fossae, visible along
ventral edge of valve viewed from inside.

Infold: Rostral infold with 10 bristles (Figure l la ) ; 2
indistinct flat unringed bristles at inner end of incisur, 1 small
bristle present ventral to inner end of incisur; anteroventral
infold with about 12 ridges and with 5 bristles forming row
parallel to valve edge; infold along middle of ventral margin
bare; posterior end of ventral infold and posterior infold in
vicinity of caudal process with numerous small bristles; infold
of caudal process with narrow flap bearing 4 or 5 bristles with
well-defined sockets and several less well-defined bristles
without well-defined sockets (Figure 112?); 1 small bristle
present between flap and valve edge.

Selvage: Broad lamellar prolongation with marginal fringe
present along anterodorsal, anterior, and ventral margins of
valve; lamellar prolongation narrower and with minute fringe
along posterior edge of valve; prolongation absent in vicinity of
row of 12-14 short bristles along outer edge of caudal process.
Selvage divided at inner edge of incisur (prolongation along
dorsal edge of incisur overlaps prolongation along ventral
margin).

Carapace Size (length (L), height (H), in mm): QM
W20740 (holotype), L=1.66, H = 1.11. USNM 157968A,
L = 1.64, H = 1.15. USNM 194281, L = 1.46, H = 0.98. USNM
194282, 3 ovigerous females: L=1.62, H=1.10; L = 1.64,

FIGURE 10.—Scleroconcha pix, new species, adult female, holotype, QM
W20740, length 1.66 mm.
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FIGURE 11.—Scleroconcha pix, new species, adult female, holotype, QM W20740: ajb, rostrum and caudal
process, respectively, right valve, iv; c, right furcal lamella (teeth of claws not shown); d, right Y-sclerite.
Ovigerous female, paratype, USNM 1S7968A, length 1.64 mm: e, left 1st antenna (not all terminal bristles
shown), lv;/, tip right 1st antenna (not all terminal bristles shown); g, distal protopodite and endopodite left 2nd
antenna, mv; h, left 6th limb, mv; i, left furcal lamella (teeth of claws not shown).
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FIGURE 12.—Scleroconcha pix, new species, ovigerous female, paratype, USNM 157968A: a,b, proximal and
distal parts, respectively, right mandible, mv; c, left maxilla (exopodite and not all bristles shown), mv; d, right
maxilla (not all bristles shown), lv; e, left 5th limb (not all bristles shown), av;/, right 5th limb, pv; g, tip 7th limb
(not all bristles shown); h, right furcal lamella; i, anterior of body from right side; j , right lateral eye.



NUMBER 578 21

H=1.08; L=1.63, H=1.09. USNM 194284, L=1.68,
H = 1.11.

First Antenna (Figure l i e , / ) : 1st joint with rows of
indistinct spines along dorsal margin. 2nd joint spinous (dorsal
margin with long proximal spines; ventral margin with short
spines; lateral surface with row of short spines along distal edge
near dorsal margin) and with 3 bristles (1 ventral, 1 dorsal, 1
lateral). Short 3rd joint with 3 bristles (1 ventral, 2 dorsal). 4th
joint spinous and with 5 bristles (3 ventral, 2 dorsal). 5th and
6th joints fused, with row of short lateral spines along distal
edge; sensory bristle of 5th joint with 7 short proximal
filaments, a cluster of 3 subterminal filaments, and bifurcate
tip; 6th joint with medial bristle with long proximal spines. 7th
joint: a-bristle same length as bristle of 6th joint, with proximal
wreaths of long spines and distal short spines; b-bristle almost
twice length of a-bristle, with 2 short proximal filaments, 2
short subterminal paired filaments, and bifurcate tip; c-bristle
slightly longer than bristle of 5th joint, with 7 short proximal
filaments, a cluster of 3 short subterminal filaments, and
bifurcate tip. 8th joint: d- and e-bristles same length as bristle
of 5th joint, bare with blunt tips; f-bristle about same length as
c -bristle, with 7 short proximal filaments, a cluster of 3 distal
filaments, and bifurcate tip; g-bristle same length as c-bristle,
with 6 short proximal filaments, a cluster of 3 distal filaments,
and bifurcate tip.

Second Antenna: Protopodite bare (Figure 1 \g). Endopo-
dite 2-jointed (Figure l lg): 1st joint short, with 5 proximal
bristles and 1 distal bristle; 2nd joint only slightly longer than
1st, with 1 long spinous proximal bristle and 1 short bare
terminal bristle. Exopodite: 1st joint with minute terminal
medial tubular bristle; bristles of joints 2-4 about 2/3 length of
bristle of 5th joint, bare; bristles of joints 5-8 unbroken, with
natatory hairs; 9th joint with 7 unbroken bristles (3 long, 1
medium, 2 short, all with natatory hairs, 1 very short with few
short spines); joints 2-8 with slender spines along distal edges;
joints 2 and 3 with 2 minute basal spines; joints 4-8 with single
longer basal spine increasing in size on distal joints (spine of
8th joint xli to 2/3 length of ventral margin of joint 9).

Mandible (Figure \2a,b): Coxale with long and short
medial spines; endite bifurcate, with long proximal spines and
few short distal teeth; minute bristle near base of endite. Basale:
dorsal margin with 3 long spinous bristles (1 at distal 3A, 2
terminal); medial surface hirsute, with 5 or 6 bristles (3 or 4
pectinate unringed; 2 ringed, with long proximal and short
distal spines) in proximal ventral corner and 1 ringed spinous
bristle close to middle of joint; ventral margin with 8 spinous
bristles. Exopodite hirsute distally, length about 2/3 length of
dorsal margin on 1st endopodial joint, with 2 bristles bearing
wreaths of long spines (distal outer bristle about 2/3 length of
inner bristle). 1st endopodial joint with 4 ventral bristles
bearing wreaths of long spines; medial surface with rows of
short spines. 2nd endopodial joint: ventral margin with ringed
bristles forming 2 distal groups (3 bristles in each group);
dorsal margin with 10 bristles near midlength, some with bases

on medial and lateral sides of joint; medial surface and
proximal ventral and dorsal margins spinous. 3rd endopodial
joint with 3 claws with indistinct proximal ventral teeth (dorsal
claw about 2/3 length of medial ventral claw; medial ventral
claw about 3/4 length of lateral ventral claw), and 4 ringed
bristles.

Maxilla (Figure \2c,d): Endite I with 10 or 11 spinous and
pectinate bristles; endites II and III narrow, with terminal
bristles; endite III also with 1 proximal lateral bristle. Coxale
with medial hairs along dorsal surface and plumose dorsal
bristle. Basale with 3 bristles along distal margin (dorsal bristle
short). Exopodite with 3 spinous bristles. 1st endopodial joint
with rows of short spines and long hairs, 1 spinous alpha-
bristle, and 5 beta-bristles (bare or with short spines). End joint
with 3 ringed a-bristles, 2 b-bristles (1 ringed and bearing small
spines, 1 stout unringed claw-like, with few small teeth), 2
small ringed spinous c-bristles, and 3 d-bristles (2 stout
unringed claw-like with few indistinct teeth, 1 long ringed and
posterior).

Fifth Limb (Figure \2e,f): Endite I with about 5 spinous
and pectinate bristles; endite II with about 7 spinous and
pectinate bristles; endite III with about 9 spinous and pectinate
bristles. 1st exopodial joint: anterior margin with 2 spinous
bristles along distal edge at midwidth, and 1 bristle on small
lobe near outer edge (Figure \2e); main tooth with 4 cusps (3
pectinate cusps and 1 proximal smooth pointed cusp) (Figure
\2e,f); distal cusp with pointed cusp at base
(Figure \2e,f); 1 spinous ringed bristle proximal to main tooth.
2nd exopodial joint: large tooth with 2 small adjacent teeth
(proximal tooth pointed, distal tooth rounded) along inner
margin (Figure 12/); distal outer corner of large tooth with
minute bristle; long proximal posterior c-bristle bare; 3
posterior bristles in row, with outer bristle short and separated
by space from middle bristle; inner bristle about 3A length of
middle bristle, all bare (Figure 12/). 3rd endopodial joint: inner
lobe with 3 bristles; outer lobe with 2 bristles. 4th and 5th joints
fused, hirsute, with total of 6 spinous bristles (Figure 12/).

Sixth Limb (Figure 11 h): Endite I with 3 spinous bristles;
endite II with 1 proximal and 3 terminal spinous bristles; endite
III with 1 proximal, 1 subterminal, and 7 or 8 terminal spinous
bristles; endite IV with 1 subterminal and 6 terminal spinous
bristles. End joint with total of 22 spinous and plumose bristles.
Four epipodial bristles with long proximal hairs.

Seventh Limb: Each limb with 10 bristles, 4 in proximal
group, 2 on each side, each with 3 or 4 bells (mostly 3); 6 in
terminal group, 3 on each side, each with 2-7 bells; all bristles
with marginal spines. Terminus with comb of 4 small indistinct
teeth and without peg opposite comb (Figure 12 g).

Furca (Figures lie,/, 12/t): Each lamella with 10 or 11
claws, all articulated. Claw 3 about xh length of 4th claw and
much thinner (Figure 1 \c,i) (small claw absent on right lamella
of USNM 157968A, aberrant? (Figure 12/»)); claws 4 to 10 or
11 decreasing in length and width posteriorly along lamella; all
claws with teeth along posterior margin; claw 1 with medial
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row of teeth stouter near claw midlength. Right lamella with
short medial rows of hairs near anterior edge, anterior to left
lamella by width of base of claw 1; hairs present medially at
bases of some claws. (Teeth and hairs not shown.)

Bellonci Organ (Figure 12/): Elongate with about 17
sutures; minute spines along many sutures (spines became
visible under oil immersion (x 15 ocular, x 100 objective)); tip
pointed with minute terminal spine.

Eyes: Medial eye bare with brown pigment (Figure 12/).
Lateral eye minute, indistinct, and with 2 small ommatidia
(Figure 12/).

Upper Lip (Figure 12/): Normal for genus.
Anterior of Body (Figure 12/): Small rounded process

between upper lip and medial eye.
Posterior of Body: Bare.
Y-Sclerite (Figure 1 la*): Normal for genus.
Number of Eggs: USNM 157968A with 12 eggs in

marsupium and with smaller unextruded eggs; length of 1
extruded egg 0.21 mm. USNM 194281 with 3 eggs in
marsupium (a female choniostomatid also present); length of 1
egg including transparent sheath 0.25 mm, without transparent
sheath 0.19 mm. USNM 194284 with 6 eggs in marsupium (a
female choniostomatid also present); length of 1 well-
developed egg 0.21 mm.

Parasites: USNM 194281 with female choniostomatid and
3 ostracode eggs in marsupium. USNM 194283, marsupium of
a torn adult female S. pix with pear-shaped egg case
(choniostomatid?) with about 50 eggs (length of 1 egg 0.09
mm); egg case with short stem (attachment?) at narrow end
(narrow end folded over); egg case length 0.54 mm (would be
longer (about 0.80 mm) if folded part included), maximum
width 0.36 mm. USNM 194284 with female choniostomatid
and 6 ostracode eggs in marsupium.

COMPARISONS.—Scleroconcha pix differs from previously
described species of the genus in the small size of the third
furcal claw, which is about one-third the length of the fourth
claw, compared to the third and fourth claws being about the
same length in other species.

RUTIDERMATIDAE Brady and Norman, 1896

COMPOSITION.—The Rutidermatidae includes two subfami-
lies: Rutidermatinae Brady and Norman, 1896, and Metaschis-
matinae Kornicker, 1994. Both subfamilies have been collected
in the vicinity of Australia.

RUTIDERMATINAE Brady and Norman, 1896

COMPOSITION.—This subfamily includes three genera: Ru-
tiderma Brady and Norman, 1896, Alternochelata Kornicker,
1958, and Scleraner Kornicker, 1975. All have been reported
in the vicinity of Australia.

DISTRIBUTION.—Widespread on continental shelves, except
in the Arctic and Antarctic, and sparse on continental slopes.
Known depth range is intertidal to 1834 m.

Rutiderma Brady and Norman, 1896

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

COMPOSITION.—This genus has 28 species, including three
new species described herein.

DISTRIBUTION.—Widespread between the latitudes 45°N
and 53°S, intertidal to 317 m, but questionably reported from
1834 m (Cohen and Kornicker, 1987:3). Poore et al. (1975:31,
60, 61) reported, but did not describe or illustrate, Rutiderma
sp. among the fauna of Port Phillip Bay, Victoria, collected in
bottom samples at depths of 20-24 m. Whether or not their
species is conspecific with either of the two new species
described below must await restudy of the Port Phillip Bay
specimens.

Rutiderma dux, new species

FIGURES 13-16

ETYMOLOGY.—From the Latin dux (leader).
HOLOTYPE.—Undissected adult female in alcohol with large

unextruded eggs, AM P45375.
TYPE LOCALITY.—Darwin, Australia, sta JLB Darwin 302

and 305 combined (sta 302: Channel Island, 20 Aug 1982,
mud; sta 305 (same as sta 304): East Point, 22 Aug 1982), both
samples from intertidal washings of algae and substrate.

PARATYPES.—Darwin, Australia, sta 302 and sta 305:
USNM 194087, ovigerous female on slide and in alcohol;
USNM 194089, 21 specimens in alcohol. Sta 304: USNM
194088, partly dissected A-l male in alcohol. Palfrey Island,
sta 5 transect: USNM 194091, adult male on slide and in
alcohol; AM P45376, undissected adult male in alcohol.
Palfrey Island, sta 8 transect: USNM 194094, 1 undissected
adult male in alcohol. Lizard Island, plankton tow, 2000 hours:
USNM 194093, 1 undissected juvenile specimen in alcohol.
Lizard Island, sta AC-LI-6: USNM 194096, adult female in
alcohol; USNM 194124, ovigerous female in alcohol.

DISTRIBUTION.—Channel Island and/or East Point, Darwin,
Australia, and Lizard Island, Great Barrier Reef, Australia.

DESCRIPTION OF ADULT FEMALE (Figures 13, 14a-n).—

Carapace elongate with straight dorsal margin forming a 45°
angle with straight posterodorsal margin (Figure 13a); anterov-
entral margin broadly convex. Rostrum slightly overhanging
incisur. Caudal process triangular and projecting posteriorly.

Ornamentation: Lateral alar process on each valve with
concave posterior edge (Figure 13a); ribs delimiting dorsal and
ventral margins of alar process well defined in posterior 3A of
valve and poorly defined in anterior 'A; dorsal rib of alar
process with poorly defined anterior end reaching ventral end
of rostrum; ventral rib of alar process with poorly defined
anterior end forming Y; upper branch of Y intersecting dorsal
rib just posterior to incisur, and lower branch intersecting
anteroventral corner of valve; 3 poorly defined radial riblets
intersecting ventral edge of valve along anterior half; a 3rd rib
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a

FIGURE 13.—Ruiiderma dux, new species, ovigerous female, paratype, USNM 194087: a, complete specimen (1
of 3 eggs shown); b, upper posterior corner of alar process left valve, ov; c, anterior left valve (not all bristles
shown), iv; d, caudal process left valve, iv; e, left 1st antenna, mv;/, distal left 1st antenna (not all bristles shown),
mv; g, distal protopodite and endopodite right 2nd antenna, mv; h, left mandible (not all terminal bristles shown),
mv; i, tip left mandible, Iv. Adult female, holotype, AM P4S375, length 1.11 mm: j , right lateral eye (viewed
through shell) and central adductor muscles right valve.



24 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

with poorly defined anterior end terminating on rostrum
present just within dorsal margin of valve. Valve surface
ventral to lower rib of alar process slopes gradually to ventral
edge of valve except near posterior end where surface drops off
fairly sharply to flat surface of caudal process. Left valve
extending past right valve along posterior margin and middle
part of dorsal margin. Straight posterodorsal margin of each
valve with a small triangular process at midlength and another
at ventral end. Anterior edge of rostrum, anterodorsal margin,
and ventral margin of valve distinctly scalloped. Surface of
valve with numerous well-defined fossae and abundant minute
punctae between fossae (Figure \3a,b); surface of ribs with
rectangular platelets bearing abundant minute punctae (punctae
not shown in Figure 13b). Anterior and ventral margins of
valves with numerous bristles, some with broad bases (not
all shown); bristles sparse on lateral surface of valves; a
small bristle curving dorsally present at tip of caudal process
(Figure \3a,d).

Infold: Rostral infold with 6 or 7 bristles forming row
parallel to valve edge (not all bristles shown in Figure 13c);
inner end of incisur with 2 bristles near edge. Anteroventral
infold with row of 7-9 bristles and with about 7 narrow ridges.
Infold of caudal process of left valve more complex than that of
right, both with pocket having ridge along anterior edge: ridge
of left valve with skirt bearing numerous flat pointed spines
along posterior edge (ventral 'A with 6 curved spines, middle
part with 5 straight spines, dorsal xh complex with small spines
along ventral '/2 and stouter spines along dorsal l/2) (Figure
\3d); ridge of right valve without spines; ridge of both
valves with 2 medial bristles; right valve with 2 small bristles
just dorsal to dorsal end of ridge and 1 bristle dorsal to caudal
process; left valve with 1 bristle dorsal to caudal process; both
valves with row of 9 bristles along ventral infold just anterior to
caudal process.

Selvage: Selvage divided at inner end of incisur. Broad
lamellar prolongation, with long terminal hairs, along ventral
and anterior margin of rostrum; hairs shorter on prolongation
along anterodorsal margin of valve. Prolongation along
anteroventral and ventral xh of valve with long hairs.
Prolongation along posterior 2/3 of valve with smooth margin;
prolongation narrow along ventral margin of caudal process
and extends to tip of process; a narrow prolongation with
smooth outer edge may be present along posterior margin of
valve but not resolved with certainty.

Central Adductor Muscle Attachments (Figure 13;): Con-
sisting of about 18 ovoid attachments.

Carapace Size (length (L), height (H), in mm): AM
P45375 (holotype), L = 1.11, H = 0.75. USNM 194087, ovi-
gerous female, L = 1.13, H = 0.82. USNM 194089, L= 1.18,
H = 0.79. USNM 194093, adult female, L = 1.11, H = 0.74.
USNM 194096, L = 1.06, H = 0.77. USNM 194124, L = 1.11,
H = 0.80.

First Antenna (Figure 13e,f): 1 st joint bare. 2nd joint with
proximal dorsal spines, short lateral spines along dorsal half of

distal margin, and 2 bristles (1 dorsal, 1 lateral). 3rd and 4th
joints fused; 3rd joint with 3 short spinous bristles (1 ventral, 2
dorsal); 4th joint with 1 short terminal dorsal bristle and 2
ventral bristles (1 short, 1 long). Sensory bristle of long 5th
joint with 1 short proximal filament and minute terminal
papilla. 6th joint minute, fused to 5th joint, with short spinous
medial bristle. 7th joint: a-bristle about same size as bristle of
6th joint, with short spines; b-bristle about x/2 length of
a-bristle, with broader proximal half and minute terminal
papilla (Figure 13/); c-bristle slightly shorter than bristle of 5th
joint, with minute terminal papilla. 8th joint: d- and e-bristles
same length as c-bristle, bare with blunt tips; f-bristle shorter
than c-bristle, with 1 minute short proximal filament, 1 minute
subterminal spine, and minute terminal papilla; g-bristle about
same length as c-bristle, with 1 fairly long proximal filament
(tip drawn out to slender point) and minute terminal papilla
(proximal part of g-bristle obscured and may bear additional
filaments).

Second Antenna: Protopodite bare (Figure 13g). Endopo-
dite 1-jointed, with 3 or 4 short anterior proximal bristles
(Figure \3g). Exopodite: 1st joint with minute tubular terminal
medial bristle; bristle of 2nd joint reaching past 9th joint, with
minute ventral spines near midlength, minute beading (round
teeth) distal to spines, and several longer beads just proximal to
hooked tip; bristles of joints 3-5 similar to bristle of 2nd joint
but longer and without ventral spines; bristles of joints 6-8
long with natatory hairs, without ventral beads or hooked tip;
9th joint with 5 or 6 bristles (3 long with natatory hairs, 1 fairly
short (about same length as joints 5-9 combined) with few
natatory hairs, and 1 or 2 minute bare).

Mandible (Figure \3h,f): Coxale endite bifurcate, with
long proximal hairs and few small distal teeth (Figure 13/J).
Basale: dorsal margin with 1 short bristle near midlength and 2
bristles (1 long, 1 short) at distal 1lv, medial surface near ventral
margin with 8 bristles (3 unringed pectinate and 2 ringed at
proximal comer, 2 ringed paired near midlength, 1 small ringed
proximal to paired bristles). Exopodite absent. 1st endopodial
joint with 2 small ventral bristles; medial surface with abundant
spines. 2nd endopodial joint: dorsal margin with 3 short
proximal bristles; ventral margin with 1 small distal a-bristle;
medial surface with abundant spines and small terminal
b-bristle on small sclerotized base; terminal c-bristle claw-like
with small dorsal teeth distal to small proximal tooth-like peg
and with short tip (with teeth along inner edge) bent at right
angle to stem of claw; lateral surface with 2 short spinous
ringed terminal d-bristles (shown in Figure 13/ but not in
Figure 13/J). 3rd endopodial joint with 3 slender ringed
a-bristles, long terminal b-bristle with minutely serrate ventral
margin, and stout claw-like c-bristle with minutely serrate
ventral margin.

Maxilla (Figure 14 a): Endite I with 3 pectinate claws and
3 ringed bristles; endite II with 2 pectinate claws and 3 ringed
bristles; endite III with 1 proximal bristle, 3 terminal pectinate
claws, and 3 terminal ringed bristles. Precoxale and coxale with
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FIGURE 14.—Rutiderma dux, new species, ovigerous female, paratype, USNM 194087: a, right maxilla, Iv; 6,
endites I and II, left 5th limb, pv; c, endite III right 5th limb, av; d,e, 1st and 2nd exopodial joints, respectively,
left 5th limb, pv; / , 3rd-5th exopodial joints left 5th limb, pv; g, right 6th limb, lv; h, 7th limb; i, detail of tip of
7th limb in h; j , posterior of body from left side; k, medial eye (stippling indicates brown pigment) and Bellonci
organ; /, Bellonci organ; m.n, anterior of body from right side. Adult male, paratype, USNM 194091: o, posterior
of body from left side; p. heart and outline of body from right side.
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dorsal hairs; coxale with bare dorsal bristle. Basale with 2
terminal bristles (1 dorsal, 1 near exopodite). Exopodite with 2
bristles (1 long, 1 short). 1st endopodial joint with 1 spinous
alpha-bristle and 1 spinous beta-bristle. 2nd endopodial joint
with 2 stout pectinate claws and 4 ringed spinous bristles.

Fifth Limb: Endite I with 3 bristles (Figure 146); endite II
with 5 bristles (Figure 146); endite III obscured but with at least
5 bristles (Figure 14 c). Tooth of 1st exopodial joint with 3
prongs with marginal cusps and probably a 4th proximal cusp
without prongs (not clearly resolved) (Figure 14rf); 2 ringed
bristles present, 1 on each end, proximal to prongs. 2nd
exopodial joint large flat with 3 prongs along inner edge
(Figure 14*); inner edge of distal prong with minute distal cusp
and slightly uneven; next 2 prongs with 2 cusps near tip; inner
edge of joint proximal to prongs obscured and usual bristle not
visible; posterior side of tooth with 2 ringed bristles near
proximal prong (Figure \4e). Inner lobe of 3rd exopodial joint
with 3 ringed bristles, outer lobe with 2 bristles (Figure 14/).
4th and 5th joints fused, with total of 5 ringed bristles (Figure
14/). (Rings and spines not shown on all bristles.)

Sixth Limb (Figure 14g): With 2 epipodial bristles with
long hairs. Endite I with 3 bristles (1 long, 2 short); endite II
with 2 bristles (1 long, 1 short); endite III with 2 long bristles;
endite IV with 2 or 3 long bristles. End joint with 3 spinous
anterior bristles on long projection, followed by 4 or 5 stouter
bristles (2 anterior with long proximal hairs and short spines
near tip; 2 or 3 posterior plumose to tip); a row of hairs present
near posterior edge of end joint just proximal to posterior
plumose bristle; one side with long hairs just proximal to most
bristles of end joint. (All bristles ringed but rings not shown.)
(Examined specimen with detritus coating broad posterior
bristles of end joint.)

Seventh Limb (Figure \Ah,i): Proximal group with 3 or 4
bristles, 2 on one side, 1 or 2 on the other, each with 3 or 4 bells
and marginal spines; terminal group with 6 bristles, 3 on each
side, each with 2-5 bells and marginal spines. Terminus with
opposing combs, each comb with 2 or 3 indistinct alate teeth.

Furca (Figure 14/): Each lamella with 4 primary claws
followed by 2 secondary claws; primary claws with base at
ventral edge of lamella, and secondary claws with bases
slightly proximal to ventral edge. Claw 1 with lateral row of
long and short teeth along posterior edge and with smaller long
and short teeth in medial row; teeth of claw 1 much longer than
those of claws 2-4; secondary claws with long proximal
spine-like tooth on posterior edge followed by closely spaced
shorter spine-like teeth; claws 1 to 3 or 4 with blunt tips (worn)
on some specimens and with narrowly rounded or pointed tips
on others. Anterior edge of right lamella with row of distal
spines; both lamellae with long hairs following last claw; row
of medial spines present near bases of claws 1 and 2; right
lamella anterior to left lamella by slightly more than width of
base of claw 1. (Teeth and spines not shown.)

Bellonci Organ (Figure 14*,/): Long with broad striated
part near midlength and with pointed tip; weak suture at
proximal end of broad part.

Eyes: Medial eye with brown pigment (Figure \4k,n).

Lateral eye small with 4 amber-colored ommatidia (Figure 13/).
Upper Lip (Figure 14/n): Simple, rounded.
Genitalia (Figure 14/): Small amber-colored oval on each

side of body anterior to furca.
Posterior of Body (Figure 14;"): Part at midheight hirsute.
Y-Sclerite (Figure 14/): Typical for family.
Number of Eggs: USNM 194087 with 3 eggs in marsu-

pium and with unextruded eggs; length of 1 extruded egg 0.21
mm (outline of 1 extruded egg shown in Figure 13a). USNM
194089, 1 specimen with 3 eggs in marsupium. USNM 194124
with 4 eggs in marsupium; length of 1 egg 0.30 mm.

DESCRIPTION OF ADULT MALE (Figures 14 o,p, 15).—

Carapace more elongate than that of adult female (Figure 15 a).
Ornamentation: Lateral alar process (with concave poste-

rior edge) in posterior half of valve (Figure 15 a). Surface with
small round fossae (representative fossae shown in Figure \5b);
bristles mainly along anterior and ventral margins (Figure \5b).

Infold: Rostral infold with 8 bristles forming row parallel
to valve edge (Figure 15b) (anteroventral bristles not counted).
Infold of caudal process similar to that of female, with spines
on left valve (Figure 15c) and none on right valve.

Selvage: Similar to that of adult female (dashed line in
Figure 15 a represents distal edge of lamellar prolongation).

Carapace Size (length (L), height (H), in mm): USNM
194091, L = 1.05, H = 0.67. AM P45376, L = 1.07, H = 0.66.
USNM 194094, L = 1.06, H = 0.65.

First Antenna (Figure 15a>,/): 1st joint bare. 2nd joint
spinous, with 2 bristles (1 dorsal, 1 lateral). 3rd joint not fused
to 4th, with 3 bristles (1 ventral, 2 dorsal). 4th joint with 4
bristles (3 ventral, 1 dorsal). 5th joint small, wedged ventrally
between 4th and 6th joints; sensory bristle with stout proximal
part and with numerous long filaments along distal obtuse edge
(last filament very small); tip of bristle with minute papilla. 6th
joint long, with spinous medial bristle near dorsal margin. 7th
joint: a-bristle spinous, about same length as bristle of 6th joint;
b-bristle about 3 times length of a-bristle, thinner and with
closer rings in distal third, with 2 small filaments near
midlength, and with terminal papilla; c-bristle very long, more
than twice the length of joints 2-8 combined, with numerous
short filaments with terminal papillae. 8th joint: d- and
e-bristles slightly longer than b-bristle, bare with blunt tips;
f-bristle similar to c-bristle; g-bristle about same length as
d-bristle, with terminal papilla and short proximal filament
with 2 spines at tip.

Second Antenna: Protopodite bare (Figure 15e,f). Endopo-
dite 3-jointed (Figure 15/): 1st joint short with 5 bristles (4
proximal, 1 distal); 2nd joint elongate with 2 bristles near
midlength; 3rd joint elongate, reflexed, with 1 short proximal
bristle and 2 minute subterminal bristles. Exopodite: 1st joint
with distal spines along ventral margin and 1 minute medial
terminal tubular bristle; short 2nd joint with ventral bristle
(with minute subterminal spine on bristle of left limb, and
numerous ventral spines on bristle of right limb) reaching 4th
joint; 3rd joint about same length as 1st; bristles of joints 3-8
with natatory hairs, no spines; 9th joint with 1 minute bare
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FIGURE 15.—Rutiderma dux, new species, adult male, paratype, USNM 194091: a, complete specimen (attached
protistan stippled), length 1.05 mm; b, anterior right valve, ov; c, caudal process left valve, iv; d, left 1st antenna
(long filaments of sensory bristle of 5th joint not shown), mv; e, anterior of body from left side (not all bristles
of 1st antenna shown);/, distal protopodite and endopodite left 2nd antenna, mv; g, right mandible, lv; h, 5th limb;
i, right 6th limb, mv; j , tip 7th limb; k, left lateral eye (stippling indicates black pigment), medial eye (stippling
indicates dark brown pigment), and Bellonci organ; /, anterior of body from right side.
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FIGURE 16.—Rutiderma dux, new species. A—1 male, paratype, USNM
194088, length 0.99 mm.

dorsal bristle and 4 long bristles with natatory hairs; joints 3-8
with short row of small spines along distal edges.

Mandible (Figure 15g,/): Coxale endite consisting of 2
minute unringed weakly developed spines. Basale: dorsal
margin with 3 ringed bristles; medial surface obscured on
specimen examined but spinous and with 4 or 5 proximal
bristles. Exopodite finger-like, hirsute. 1st endopodial joint
with medial spines and 2 ventral bristles. 2nd endopodial joint:
medial surface spinous; ventral margin with 6 distal bristles (2
a-bristles, 1 b-bristle, 1 c-bristle, and 2 d-bristles); dorsal
margin with 3 proximal bristles. 3rd endopodial joint with
medial spines, 3 small a-bristles, 1 b-bristle, and 1 claw-like
c -bristle.

Maxilla: Minute and appearing similar to that of R. sagax,
described herein.

Fifth Limb: Reduced, difficult to resolve accurately,
bristles and joints as shown in Figure \5h.

Sixth Limb (Figure 15i): With 2 epipodial bristles with
long hairs. Endite I with 3 bristles (1 long, 2 short); endite II
with 1 or 2 bristles; endite III with 2 long bristles; endite IV
with 3 bristles (2 long, 1 short). End joint with 3 anterior
bristles (posterior 2 plumose) on well-defined projection,
followed by 4 stouter plumose bristles (anterior 2 thinner and
with smaller hairs in vicinity of tip); posterior edge with long
hairs proximal to plumose bristles; long medial and lateral hairs
proximal to bristles of end joint.

Seventh Limb: Proximal group with 4 bristles, 2 on each
side, each with 2 or 3 bells; terminal group with 4 bristles, 2 on
each side, each with 4 bells; bristles with marginal spines.
Terminus with small opposing combs, each with 2 spinous
teeth (only 1 of these shown in Figure 15/).

Furca (Figure 14o): Similar to that of adult female except
for teeth of claw 1 being more uniform.

Bellonci Organ (Figure \5k,l): Similar to that of adult
female except with spines at tip.

Eyes: Medial eye bare and with dark brown pigment
(Figure \5k). Lateral eye well developed, slightly larger than
medial eye, with many ommatidia (number could not be
determined because of black pigment) (Figure \5a,e,k).

Upper Lip: Not clearly observed but probably simple,
rounded.

Genitalia (Figure 14o): Each copulatory limb elongate,
with 2 small terminal lobes with few bristles and small process.

Posterior of Body (Figure 14p): Part at midheight spinous;
dorsal margin anterior to dorsal end of girdle uneven.

Y-Sclerite (Figure 14 o): Similar to that of female.
Heart (Figure 14p): Well developed.
DESCRIPTION OF A-l MALE (Figure 16).—Carapace similar

to that of adult female.
Carapace Size (length (L), height (H), in mm): USNM

194088, L = 0.99, H = 0.68.
COMPARISONS.—Rutiderma dux is close to R. normani

Poulsen, 1965:22, and they could be conspecific. The female
sixth limbs of the two species differ in that the ventral margin
of the end joint of R. normani is straight (Poulsen, 1965, fig.
4j), whereas the anterior three bristles on the end joint of/?, dux
are on a long projection (Figure 14g). Also, Poulsen (1965:26,
28) described both the female and male furcae of/?, normani as
having three main claws and three secondary claws, whereas
the female and male furcae of/?, dux have four main claws and
two secondary claws.

Rutiderma sagax, new species

FIGURES 17,18

ETYMOLOGY.—From the Latin sagax (wise).
HOLOTYPE.—Adult male on slide and in alcohol, AM

P45365.
TYPE LOCALITY.—Darwin, Australia, sta JLB Darwin 302

and 305 combined (sta 302: Channel Island, 20 Aug 1982,
mud; sta 305 (same as sta 304): East Point, 22 Aug 1982), both
samples from intertidal washings of algae and substrate.

PARATYPES.—None.

DISTRIBUTION.—Collected only at type locality.
DESCRIPTION OF ADULT MALE (Figures 17, 18).—Carapace

elongate with shallow incisure and projecting triangular caudal
process (Figure 17a).

Ornamentation (Figure 17a): Short alar lateral process
with slightly convex posterior edge at posterior end of each
valve (Figure 17a). Poorly defined radial riblets along anterior
and ventral margins of valve. Surface of valve with numerous
small fossae. Anterior and ventral margins of valves and lateral
surfaces with sparse bristles (not all bristles shown).

Infold: Rostral infold with 4 or 5 bristles forming row
parallel to valve edge (4 of the bristles shown in Figure Mb);
anteroventral infold with row of 4-6 bristles and without
parallel ridges. Infold of caudal process of both valves with
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FIGURE 17.—Rutiderma sagax, new species, adult male, holotype, AM P45365: a, complete specimen, length
1.05 mm; b,c. rostrum and caudal process, respectively, right valve, iv; d, caudal process left valve, iv; e,f, central
adductor muscle attachments of right and left valves, respectively, ov; g, right 1st antenna showing c- and
f-bristles; h, right 1st antenna, lv; i, proximal part of sensory bristle right 1st antenna, lv;), distal protopodite and
endopodite right 2nd antenna, mv; k, left mandible, mv.
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FIGURE 18.—Rutiderma sagax, new species, adult male, holotype, AM P4536S: a, maxilla (not all bristles
shown); b, 5th limb; c, left 6th limb, lv; d, right 6th limb, mv; e, tip 7th lirnb;/,g, left and right furcal lamellae,
Iv; h, lateral eye; /', outline of left lateral eye, medial eye, and Bellonci organ; j , posterior of body from left side;
k, anterior of body from left side; /, posterodorsal corner of body from right side.

pocket having narrow lip along anterior edge (Figure \lc,d)\
lip of each valve with 5 bristles; 1 bristle on infold just dorsal
to caudal process and 5 or 6 bristles at inner margin of ventral
infold anterior to caudal process.

Central Adductor Muscle Attachments (Figure
Xle.f): Comprising 19 or 20 ovoid attachments.

Carapace Size (length (L), height (H), in mm): AM
P45365 (holotype), L = 1.05, H = 0.69.

First Antenna (Figures \lg-i, 18*): 1st joint bare. 2nd
joint spinous, with 2 bristles (1 dorsal, 1 lateral). 3rd joint short,

with 3 bristles (1 ventral, 2 dorsal). 4th joint spinous, with 4
bristles (3 ventral, 1 dorsal). 5th joint small, wedged ventrally
between 4th and 6th joints; sensory bristle with stout proximal
part with obtuse end bearing numerous long thin filaments (not
all shown) and 1 short filament just distal to stout part (tip of
bristle broken off) (Figure Xlh.i). Long 6th joint with small
medial bristle near dorsal margin. 7th joint: a-bristle about
same length as bristle of 6th joint, with short spines; b-bristle
stout, longer than a-bristle, with 2 marginal filaments (tip of
bristle missing); c-bristle very long (about twice length of
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combined lengths of joints 2-8) with numerous short filaments
(Figure 17#). 8th joint: d- and e-bristles about 3 times length of
a-bristle, longer than b-bristle, bare with blunt tips; f-bristle
similar to c-bristle; g-bristle about same length as d-bristle,
with 2 short proximal filaments and terminal papilla. (Fila-
ments not shown on all bristles.)

Second Antenna: Protopodite bare (Figure 17/). Endopo-
dite 3-jointed (Figure 177): short 1st joint with 5 small anterior
bristles (4 proximal, I slightly distal); 2nd joint elongate with

2 bristles near midlength; 3rd joint reflexed, elongate, with 1
short proximal bristle and 2 minute subterminal bristles.
Exopodite: 1st joint with distal spines along ventral margin and
1 minute medial terminal tubular bristle; short 2nd joint with
bare ventral bristle reaching 4th joint; 3rd joint about same
length as 1st; bristles of joints 3-8 with natatory hairs, no
spines; 9th joint with 1 minute bare dorsal bristle and 4 long
bristles with natatory hairs.

Mandible (Figures 17it, 18 it): Coxale endite consisting of
3 minute unringed weakly developed spines. Basale: dorsal
margin with 3 ringed bristles; medial surface spinous and with
5 or 6 bristles near ventral margin (4 or 5 ringed, 1 unringed).
Exopodite finger-like, hirsute. 1st endopodial joint with medial
spines and 2 terminal ventral bristles. 2nd endopodial joint:
medial surface spinous; dorsal margin with 4 proximal bristles;
ventral margin with 5 distal bristles (1 a-bristle, 1 b-bristle, 1
c-bristle, 2 d-bristles). 3rd endopodial joint with 3 small
a-bristles, 1 b-bristle, and 1 claw-like c -bristle.

Maxilla (Figure 18a): Minute, with most bristles weakly
developed (not all bristles shown).

Fifth Limb (Figure 18 ft): Reduced; endite I with 3 small
ringed bristles; endite II with 4 small ringed bristles; endite III
with 5 ringed and 2 unringed bristles. 1st exopodial joint with
5 bristles (1 long and 2 short terminal unringed, 1 long
proximal ringed, and 1 short subterminal ringed). 2nd
exopodial joint with 4 bristles (1 long proximal and 2 short
terminal unringed, 1 long proximal ringed). 3rd exopodial
joint: outer lobe with 2 stout ringed bristles; inner lobe with 3
bristles (2 ringed and 1 unringed). 4th and Sth exopodial joints
with 5 ringed bristles (1 proximal, 4 terminal). (Exopodial
joints not well defined and assignment of bristles to a particular
joint tentative.)

Sixth Limb (Figure 18c,d): With 2 short epipodial bristles.
Endite I with 3 short bristles; endite II with 2 bristles (1 long,
1 short); endite III with 2 bristles; endite IV with 3 bristles. End
joint with fairly straight ventral margin and with 4 anterior
bristles with long proximal and short distal spines followed by
2 plumose bristles. All bristles ringed (not shown).

Seventh Limb: Proximal group with 4 short bristles, 2 on

each side, each with 3 bells; terminal group with 4 bristles, 2 on
each side, each with 4 or 5 bells; some bristles with indistinct
marginal spines. Terminus with opposing combs, each with 1
alate tooth (Figure 18e).

Furca (Figure \%f,g,j): Each lamella with 3 primary claws

followed by 4 secondary claws; primary claws with bases at
ventral edge of lamella, and secondary claws with bases
slightly proximal to ventral edge. Claw 1 with medial and
lateral row of slender fairly equilength teeth; claws 2 and 3 with
single row of teeth smaller than those of claw 1; secondary
claws 4-7 with long proximal posterior spine followed by
shorter spines, spines also along anterior edge; lamellae with
numerous long hairs medial and posterior to secondary claws;
primary claws with few long proximal medial hairs. Right
lamella anterior to left lamella by width of base of claw 1.

Bellonci Organ (Figure 18/): Elongate with widened part
distal to midlength and with pointed tip.

Eyes: Medial eye bare and with brown pigment (Figure
18/). Lateral eye well developed and slightly larger than
medial eye, with brown pigment and 20 amber-colored divided
ommatidia (Figures 17a, \%h,i).

Upper Lip: Not clearly observed but probably simple,
rounded (part of ventral outline shown dashed in Figure 18 it).

Genitalia (Figure 18/): Very short with 2 small terminal
lobes without bristles.

Posterior of Body (Figure 1 %j,l): Part at midheight hirsute;
dorsal corner with small thumb-like process with spines.

Y-Sclerite (Figure 18;): Typical for family.
REMARKS.—The male is referred to Rutiderma rather than

Scleraner because of the morphology of the sensory bristle of
the 5th joint of the 1st antenna (Kornicker, 1994).

COMPARISONS.—This species differs from previously de-
scribed species of the genus in having seven furcal claws (three
primary, four secondary) (it is possible that the fourth
secondary claw is the result of intraspecific variability, but in
other species the number of claws is fairly constant). The
carapace of R. sagax is readily separated from that of R. dux
because of the absence of flat pointed spines on the infold of the
caudal process of the left valve. In addition to having fewer
claws, the furca of/?, dux differs from that of/?, sagax in having
four rather than three primary claws.

Rutiderma tryx, new species

FIGURES 19-21

ETYMOLOGY.—From the Greek tryx (new wine).
HOLOTYPE.—Undissected ovigerous female in alcohol, QM

W20741.
TYPE LOCALITY.—Lizard Island, Australia, sta AC-LI-2,

west of Lizard Island Research Station, off Casuarina Beach;
200-300 meters off shore of sandy beach; depth of water about
1.5 m; substrate silty sand, some substrate very thin on flat rock
lying between coral heads in patch reef. Collected with net on
bottom.

PARATYPES.—Type locality: USNM 194147, ovigerous
female on slide and in alcohol; USNM 194153, undissected
ovigerous female in alcohol.

DISTRIBUTION.—Collected only at type locality.
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DESCRIPTION OF ADULT FEMALE (Figures 19-21).—

Carapace oval in lateral view, with slightly convex dorsal
margin forming a 45° angle with straight posterodorsal margin
(Figures 19, 20a); anteroventral margin broadly convex;
slightly projecting rostrum without overhang; caudal process
triangular and projecting posteriorly.

Ornamentation: Alar process on each valve with convex
posterior edge (Figures 19, 20a); posteroventral edge of
process forming 45° angle, and anterior end of process edge
terminating at about 73 valve length measured from posterior
end of valve; posteroventral edge of process well above surface
of valve ventral to it except at anterior end; dorsal edge of
process a narrow, poorly defined horizontal rib projecting only
slightly above valve surface and terminating anteriorly at about
2/3 valve length measured from posterior end of valve; a similar
horizontal rib extending from ventral edge of convex posterior
end of alar process and terminating anteriorly near ventral
margin of central adductor muscle attachments; rib projects
only slightly above valve surface; area between upper and
lower ribs slightly concave on preserved specimens. Surface of
valve ventral to ventral rib of alar process with low undulations
perpendicular to ventral valve edge (not shown). Anterior and
ventral margins of valve with numerous bristles, some with
broad bases; bristles sparse on lateral surface of valves (not all
shown in Figure 19). Surface of valves with small round fossae

with minute pustules around edge and at bottom (representative
fossae shown in upper left of Figure 20 a). Anterior and ventral
edges of valves scalloped (Figures 19, 20a).

Infold: Rostral infold with 6 bristles forming row parallel
to valve edge (Figure 206); anteroventral infold with 1 small
bristle (Figure 20b) followed by row of 5-7 longer bristles and
7 narrow ridges proximal to bristles. Infold of caudal process of
both valves with pocket having ridge along anterior edge
bearing 3 minute bristles (Figure 20c,d); each valve with
row of 10 small bristles along ventral infold anterior to
caudal process and posterior to valve midlength (5 shown in
Figure 20c).

Selvage: Selvage with slight indentation at inner end of
rostrum but not clearly divided. Broad lamellar prolongation
along anterior margin of rostrum with long hairs along edge;
prolongation along anterodorsal margin of valve with smooth
edge; prolongation along anteroventral and ventral x\i of valve
with marginal hairs (longer near rostrum); prolongation along
posterior xli of valve with smooth margin. Left valve:
prolongation along margin of caudal process fairly wide with
smooth outer edge; prolongation between dorsal end of caudal
process and midheight of posterior edge of valve with marginal
hairs; prolongation absent dorsal to midheight of posterior
valve edge. Right valve with prolongation absent along dorsal
edge of caudal process and posterior edge of valve.

FIGURE 19.—Rutiderma tryx, new species, ovigerous female, paratype, USNM 194147, length 1.10 mm.
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FIGURE 20.—Rutiderma tryx, new species, ovigerous female, holotype, QM W20741: a, complete specimen
showing 2 eggs, length 1.13 mm. Ovigerous female, paratype, USNM 194147: b,c, rostrum and caudal process,
respectively, of right valve, iv; d. caudal process left valve, iv; e, central adductor muscle attachments left valve,
iv; / , central adductor muscle attachments projecting from left side of body after shell removed (some muscles
may be missing); g,h, endopodite of right and left 2nd antennae, respectively, iv; i, joints 8 and 9 of exopodite left
2nd antenna, Iv; j , right furcal lamella; k, anterior of body from right side; /, medial eye (stippling indicates brown
pigment) and Bellonci organ; m, lateral eye.
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Central Adductor Muscle Attachments (Figure
2Oe,f): Comprising 16 oval attachments.

Carapace Size (length (L), height (H), in mm): QM
W20741 (holotype), L=1.13, H = 0.89. USNM 194147,
L=1.10, H = 0.89. USNM 194153, L= 1.15, H = 0.89.

First Antenna (Figures 20 k, 21a): 1st joint bare. 2nd joint
with row of indistinct lateral spines along distal margin, few
proximal spines on dorsal margin, and 1 spinous dorsal bristle
near midlength. 3rd and 4th joints fused; 3rd joint with 3
bristles (1 ventral, 2 dorsal); 4th joint with 1 short dorsal bristle
and 2 ventral bristles (1 very long, 1 shorter). Sensory bristle of
5th joint broken on illustrated limb, with 2 short filaments on
stump; joint with row of lateral spines near base of bristle. 6th
joint minute, fused to 5th, with short ringed medial bristle. 7th
joint: a-bristle spinous, longer than bristle of 6th joint; b-bristle
obscured, but shorter than a-bristle. 8th joint: c-bristle long,
with 2 short proximal filaments and terminal papilla; d- and
e-bristles slightly shorter than c-bristle, bare with blunt tips;
f-bristle about 2/3 length of c-bristle, with terminal papilla;
g-bristle stout, distal part broken off on illustrated specimen
(tip rounded so breakage probably took place when specimen
was alive), stump with 2 short proximal filaments. Minute
lateral papilla or pore present on either 7th or 8th joint proximal
to bases of c- and d-bristles. Left limb of USNM 194147
broken off near proximal part of 2nd joint; rounded broken
edge indicates breakage took place when specimen was alive.

Second Antenna: Prodopodite bare. Endopodite 1-jointed,
with 4 short anterior bristles and, at posterior ventral edge, a
small process bearing a minute spine-like bristle (Figure
20g,h). Exopodite: 1st joint with minute tubular curved medial
bristle; bristle of 2nd joint reaching well past 9th joint, with
beaded ventral edge on distal half and with several larger beads
just proximal to hooked tip; bristles of joints 3-5 longer than
bristle of 2nd joint but otherwise similar, bristles of joints 6-8
long with natatory hairs, without ventral beading and hooked
tip; 9th joint with 6 bristles (3 long and 1 medium with natatory
hairs, 1 small and 1 minute bare (both dorsal)) (Figure 20/).

Mandible (Figure 21 b): Coxale endite bifurcate, with distal
spines and teeth. Basale: dorsal margin with 3 distal bristles (1
short proximal bare, 2 distal paired (1 long spinous, 1 short
bare)); ventral margin with 4 short proximal bristles (2 ringed,
2 unringed pectinate) and 1 short ringed bristle just proximal to
midlength. Exopodite absent. 1st endopodial joint with 2 small
ventral bristles; medial surface with abundant spines. 2nd
endopodial joint: dorsal margin with 3 short bare ringed
proximal bristles; ventral margin with 1 small distal a-bristle;
medial surface with abundant spines and small terminal
b-bristle on small sclerotized base; terminal c-bristle claw-like,
with small dorsal teeth distal to small proximal tooth-like peg,
and with short tip (with teeth along inner edge) bent at right
angle to stem of claw; lateral surface with 2 short spinous
ringed terminal d-bristles. 3rd endopodial joint with 3 slender
ringed a-bristles, long terminal b-bristle with minutely serrate
ventral margin, and stout claw-like c-bristle with minutely

serrate ventral margin and slight bulge on outer margin of
curved terminal part just proximal to tip.

Maxilla (Figure 21c-/): Endite I with 2 pectinate claws
and 3 ringed bristles (Figure 21c); endite II with 2 or 3 pectinate
claws and 2 ringed bristles (Figure 2Id"); endite III with 1
proximal ringed bristle, 2 or 3 terminal pectinate claws, and 2
terminal ringed bristles (Figure 21*). Precoxale and coxale with
dorsal hairs. Basale with 3 terminal bristles (1 dorsal, 1 near
exopodite, 1 medial) (Figure 21/). Exopodite with 2 bristles (1
long, 1 short) (Figure 21/). 1 st endopodial joint with 1 spinous
alpha-bristle and 1 spinous beta-bristle. 2nd endopodial joint
with 2 stout pectinate claws and 5 ringed bristles.

Fifth Limb: Endites I and II each with 4 bristles, and endite
III with 6 bristles (Figure 2\g,h). Tooth of 1st exopodial joint
with 3 prongs with marginal cusps and with 4th prong bare; a
low sclerotized cusp present on anterior side of tooth near base
of anterior prong; 2 ringed bristles present (1 on each side
proximal to prongs) (Figure 21/). 2nd exopodial joint large flat
with 3 smooth prongs along inner edge (Figure 21 h); posterior
side of tooth with 2 ringed bristles near proximal prong; edge
proximal to proximal prong with long bristle. Inner lobe of 3rd
exopodial tooth with 3 ringed bristles; outer lobe absent but 2
bristles in place of lobe (Figure 21 h). 4th and 5th joints fused,
with total of 4 ringed bristles.

Sixth Limb (Figure 21/): With 2 epipodial bristles. Endite I
with 3 short bristles; endite II with 2 long bristles; endite HI
with 3 bristles (2 long, 1 short); endite IV with 3 long bristles.
Distal margin of end joint evenly rounded, with 6 bristles (4
anterior bristles with either short spines or long hairs at
midlength and with short spines distal to midlength; 2 posterior
bristles plumose to tip; all bristles with suture at base). One side
of 4th endite and end joint with rows of long hairs, other side
without hairs. (Rings not shown on bristles.)

Seventh Limb (Figure 2\k,l): Proximal group with 4
bristles, 2 on each side, each with 3 (rarely 2) bells and
marginal spines; terminal group with 6 bristles, 3 on each side,
each with 2-5 bells and marginal spines. Terminus with
opposing combs, 1 with about 5 indistinct teeth, the other with
3 teeth.

Furca (Figures 20/, 2\m): Each lamella with 3 primary
claws followed by 3 secondary claws; primary claws with bases
at ventral edge of lamella, and secondary claws with bases
slightly proximal to ventral edge. Claw 1 with row of many
slender teeth and few stout teeth along posterior edge, few
small teeth in medial row along posterior edge, and few slender
spines along anterior edge; claws 2 and 3 with slender teeth
along posterior edge; claws 1 and 2 with row of medial spines
near bases; teeth of secondary claws obscured. Anterior edge of
right lamella with long hairs near base of claw 1; both lamellae
with long hairs following last claw; row of medial spines on
both lamellae near base of claw 1. Right lamella anterior to left
lamella by slightly more than width of claw 1.

Bellonci Organ (Figure 20*,/): Long with weak suture
near midlength, broadest just distal to midlength, then tapering
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m

FIGURE 21.—Rutiderma tryx, ovigerous female, paratype, USNM 194147: a, right 1st antenna, lv; b, right
mandible, mv; c,d, endites I and II, respectively, right maxilla, lv; e, endite III left maxilla, lv;/, right maxilla (not
all bristles shown), lv; g, endites left 5th limb, av; h. right 5th limb (endites II and III and 1st exopodial joint not
shown), pv; /, 1st exopodial joint left 5th limb, av; j , 6th limb; k, 7th limb; /, detail of tip of 7th limb in k; m,
posterior of body from right side.
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to narrowly rounded tip bearing minute triangular-shaped

spine.
Eyes: Lateral eye small, with 3 or 4 divided amber-colored

ommatidia and 2 or 3 amber-colored spheres (Figure 20 k,m).
Medial eye with area of light brown pigment and 2 short
anterior filaments (Figure 20k,l).

Upper Lip (Figure 20*): Simple, rounded.
Genitalia (Figure 21m): Small amber-colored oval on each

side of body anterior to furca.
Posterior of Body (Figure 21m): Dense cluster of very

stout hairs near midheight, and short slender hairs dorsal to
cluster.

Y-Sclerite (Figure 21m): Without ventral branch.
Gut Content: USNM 194147 with almost complete har-

pacticoid copepod (exoskeleton only) in gut (copepod identi-
fied by T.E. Bowman, Smithsonian Institution).

Number of Eggs: QM W20741 (holotype, Figure 20a) and
USNM 194153 each with 2 eggs in marsupium. USNM 194147
with 2 embryos in marsupium (valves of embryos separated at
free margin and with some appendages protruding); length (L)
and height (H) of embryos, in mm: L = 0.37, H = 0.34;
L = 0.40, H = 0.35. Cohen (1983:244) observed that a thin
covering enclosing the entire embryo of Skogsbergia lerneri
Kornicker, 1958, was discarded just after the embryo was
released from the marsupium of the female. Apparently, in R.
tryx the covering is split prior to the embryo leaving the
marsupium. No covering was observed on the outer side of the
valves of the embryos, but a thin film was attached to the
ventral edge of the body of one of the embryos.

COMPARISONS.—The carapace of R. tryx differs from that of
R. sagax (only the male known) in having an alar process with
a convex rather than a concave posterior edge. The furca of R.

tryx bears six claws on each lamella compared to seven on R.
sagax. The anterior ridge of the infold of the left valve caudal
process of R. dux bears numerous flat pointed spines that are
absent on R. tryx (spines usually are visible through shell). The
furca of R. dux bears four primary and two secondary claws on
each lamella compared to three primary and three secondary
claws on the furca of R. tryx.

SARSIELLIDAE Brady and Norman, 1896

COMPOSITION.—The Sarsiellidae includes two subfamilies:
Sarsiellinae Brady and Norman, 1896, and Dantyinae Kor-
nicker and Cohen, 1978. Both subfamilies have been collected
in the vicinity of Australia.

DISTRIBUTION.—The known latitudinal range of this family
is between 63°N and 72°S, and the known depth range is
intertidal to 4758 m (Kornicker and Caraion, 1980:2).

SARSIELLINAE Brady and Norman, 1896

COMPOSITION.—This subfamily includes about 15 genera.
DISTRIBUTION.—Same as for Sarsiellidae.
DISCUSSION OF ADULT MALE.—Adult males are less

abundant than are adult females. Within some genera as
presently construed, Eusarsiella for example, interspecific
differences in appendage morphology may differ more between
males than between females. Some of those differences in the
second antennae, mandibles, and seventh limbs of known adult
males are listed in Table 2. The differences could be useful in
subdividing genera, but to do so would make uncertain the
referral of many species in which the adult male is unknown.
The mandibles of adult males of the Sarsiellidae and
Rutidermatidae resemble each other more closely than do

TABLE 2.—Comparison of the morphology of the 2nd antenna, mandible, and 7th limb of selected adult male
Sarsiellinae (A = exopodite of mandible absent; B = bristle on ventral margin of 1st or 2nd endopodial joint of
mandible; C = claw on ventral margin of 1 st or 2nd endopodial joint of mandible; L = exopodite of mandible well
developed; N = endopodite of 2nd antenna not prehensile; nd = no data; P = endopodite of 2nd antenna
prehensile; R = 7th limb reduced, bare; S = exopodite of mandible small; W = 7th limb well developed, with
bristles).

Species

Eusarsiella
absens (Kornicker. 1981a)
radiicosta (Darby, 1965)
ozotothrix (Kornicker and Bowen, 1976)
gettlesoni Kornicker, 1986a
cressyi Kornicker, 1986a
ocula (Kornicker and Caraion, 1978)
spinosa (Kornicker and Wise, 1962)
rugosa (Poulsen, 1965)

Mandible

Endopodite

1st joint

B
B
B
B
B
B
B
B

2nd joint

B
B
B
B
B
B
B
B

Exopodite

S
A
L
L
L
L
L
L

2nd Antenna

Endopodite

N
N
N
N
N
N
N
N

7th limb

R
R
R
R
R
R
R
R
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Table 2.—Continued.

Species

gomoiui (Kornicker and Caraion, 1978)
dornellasae (Kornicker and Caraion, 1978)
neapolis (Kornicker, 1974)
qfricana (Kornicker and Caraion, 1978)
styx Kornicker and Iliffe, 1989
chessi Kornicker, 1991
"carinata" Kornicker, 1958
disparalis (Darby, 1965)
costata (Kornicker, 1958)
lunata (Kornicker, 1975)
texana (Kornicker and Wise, 1962)
zostericola (Cushman, 1906)
spadix Kornicker, in press

Sarsiella
verae (Poulsen, 1965)
longicornis (Poulsen, 1965)

armata (Poulsen, 1965)
japonica Hiruta, 1977
multispinosa (Poulsen, 1965)

parvispinosa (Poulsen, 1965)
maculata (Poulsen, 1965)
misakiensis Kajiyama, 1912
capsula Norman, 1869
fadeevi Chavtur, 1983

Ancohenia

robusta (Brady, 1880)
hawaiiensis (Kornicker, 1976)

Anscottiella

vertex Kornicker, 1991

crispata (Scott, 1905)

Eurypylus
chavtur i Kornicker, 1992
darwinensis Kornicker, n.sp.

Neomuelleriella
mayottensis Kornicker, 1992
hispida (Brady, 1898)

Cymbicopia
hanseni (Brady, 1898)

brevicosta Kornicker, 1975

Spinacopia
mastix Kornicker, 1975

sandersi Kornicker, 1969

Tetrasarsiella, in press
olax Kornicker, in press

Junctichela
margalefi Kornicker and Caraion, 1978

Chelicopia
lorica Hall, 1985

Mandible

Endopodite

1st joint

B
B
B
B
B
C
B
C
B
B
C
C
C

B
B
B
B
B
B
B
B
B
B

C
C

B
B

B
B

B
B

B
B

B
B

C

B

B

2nd joint

B
B
B
B
B
C
B
C
B
B
C
C
B

B
B
B
B
B
B
B
B
B
B

C
C

C
B

B
C

B
B

B
B

B
B

B

B

B

Exopodite

L
L
L
L
L
L
L
A
L
L
A
A
L

L
L
L
L
L
L
L
L
L
L

L
L

A
A

L
A

L
S

A
S

L
L

A

A

L

2nd Antenna

Endopodite

N
N
N
N
N
N
N
P
P
P
P
P
P

P
P
P
P
P
P
P
P
P
P

P
P

N

N

P

N

N
P

P
P

P
P

P

N

P

7th limb

R
R
R
R
W
W
W
R
R
R
R
R
R

R
R
R
R
R
R
R
R
R
nd

W
W

R
R

W

R

W
R

W
W

W
W

R

R

W
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mandibles of females of those families. Mandibles of males and
females of the Cypridinidae, Philomedidae, and Cylindrole-
berididae have relatively little sexual dimorphism and resemble
male sarsiellid and rutidermatid mandibles more closely than
mandibles of females of those families. This suggests that the
male sarsiellid and rutidermatid mandibles have a more
primitive morphology than the female sarsiellid and rutiderma-
tid mandibles.

Sarsiella Norman, 1869

TYPE SPECIES.—Sarsiella capsula Norman, 1869.
COMPOSITION.—Sarsiella sensu Kornicker (1986a:27) in-

cludes 20 species, including the two new species described
herein.

DISTRIBUTION.—Mediterranean Sea; eastern Atlantic off the
west coast of Africa; in the vicinity of Thailand, Vietnam,
Japan, and Australia.

Sarsiella varix, new species

FIGURES 22-24

ETYMOLOGY.—From the Latin varix (dilated, twisted vein).
HOLOTYPE.—Undissected ovigerous female in alcohol, QM

W20747.
TYPE LOCALITY.—Calliope River and Auckland Creek area,

near Gladstone, Queensland, Australia.
PARATYPES.—Type locality: USNM 157971 A, ovigerous

female on slide and in alcohol; USNM 157971C, 57 undis-
sected adult and ovigerous females in alcohol; USNM

FIGURE 22.—Sarsiella varix, new species, ovigerous female, paratype, USNM
157971A, length 1.52 mm.

15797ID, 4 undissected specimens (2 adult females, 2
ovigerous females) in alcohol.

DISTRIBUTION.—Collected only at type locality.
DESCRIPTION OF ADULT FEMALE (Figures 22-24).—

Carapace oval in lateral view, with long slender posteroventral
caudal process (Figure 22).

Ornamentation: Carapace with dense covering of pointed
bristles covered by gel-like coating (Figure 22); longer bristles
(most with swelling in proximal l/4 to l/i) fairly numerous
along valve margins, sparser elsewhere, and extend well past
gel-like coating of shorter bristles (Figures 22, 2ia,b). Small
round fossae without bristles abundant. Narrow ridge (with
dense covering of fairly long pointed bristles covered by
gel-like coating) present just within posterior 2/3 of dorsal
margin and terminating at small triangular process at midheight
of posterior margin; a concentric ridge (with dense covering of
fairly long pointed bristles covered by gel-like coating) present
some distance from valve edge and with upper and lower
triangular processes at posterior end (ridge connecting proc-
esses not as well developed as elsewhere); 2 lateral ridges with
bristles and coating like concentric ridge extend posteriorly
from anterior part of concentric ridge (upper ridge about '/2
length of lower ridge, which reaches midlength of valve just
past location of central adductor muscle attachments; each
ridge parallel to adjacent part of concentric ridge).

Infold: Anterior infold with small bristle near midheight
(Figure 23a). Infold of caudal process of USNM 157971A with
7 bristles (right valve 6 proximal, 1 distal (Figure 23fe); left
valve 5 proximal, 2 distal). Posterior infold with 2 setal bristles
just dorsal to caudal process. Inner margin of infold with
several minute bristles in vicinity of caudal process and setal
bristles (Figure 23b).

Carapace Size (length (L), height (H), in mm): QM
W20747 (holotype), L=1.42, H=1.35 (including caudal
process), H=1.17 (excluding caudal process). USNM
157971 A, L=1.52, H=1.45 (including caudal process),
H=1.21 (excluding caudal process). USNM 157971D, 4
specimens: L=1.41, H=1.28 (including caudal process),
H = 1.14 (excluding caudal process); L = 1.45, H = 1.31 (in-
cluding caudal process), H = 1.17 (excluding caudal process);
L=1.39, H=1.32 (including caudal process), H=1.10
(excluding caudal process); L=1.36, H=1.28 (including
caudal process), H = 1.14 (excluding caudal process).

First Antenna (Figure 23c): 1st joint bare. 2nd joint with
dorsal spines and 1 dorsal bristle. 3rd and 4th joints fused; 3rd
joint with 2 bristles (1 ventral, 1 dorsal); 4th joint with 4 bristles
(3 ventral, 1 dorsal). 5th joint fused to 6th; sensory bristle of 5th
joint with 1 minute proximal filament, 1 filament near
midlength, 1 subterminal filament, and 1 terminal papilla; 6th
joint with short spinous medial bristle near dorsal margin. 7th
joint: a-bristle about 4 times length of bristle of 6th joint, bare;
b-bristle longer than a-bristle, bare with broad base; c-bristle
about same length as sensory bristle of 5th joint, with minute
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FIGURE 23.—Sarsiella varix, new species, ovigerous female, paratype, USNM 157971 A: a,b, anterior edge and
caudal process, respectively, right valve, iv; c, right 1st antenna (not all terminal bristles shown), mv; d, distal
protopodite and endopodite left 2nd antenna, mv; e, left mandible, mv; /, 5th limb; g, 7th limb.
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distal filament and terminal papilla. 8th joint: d- and e-bristles
slightly shorter than c-bristle, bare with blunt tips; f-bristle
about same length as d-bristle, with 3 minute proximal
filaments (1 single, 2 paired), 1 minute distal filament, and
terminal papilla; g-bristle same length as c-bristle, with minute
terminal papilla.

Second Antenna: Protopodite bare (Figure 23d). Endopo-
dite 1-jointed with 2 small proximal anterior bristles (Figure
23d). Exopodite: 1st joint with small terminal recurved
tubular medial bristle; bristles of joints 2-8 with natatory hairs,
no spines; 9th joint with 2 bristles (1 short dorsal, 1 long
ventral) with natatory hairs; joints 2-7 with row of spines
along distal edges.

Mandible (Figure 23e): Coxale endite represented by small

medial spine (with few minute marginal spines) near ventral
margin; ventral margin of coxale with slender spines. Basale:
ventral margin with 6 bristles (2 unringed lateral; 3 ringed and
1 unringed medial); dorsal margin with 2 minute spine-like
subterminal bristles. Exopodite not observed (absent or, if
small, possibly obscured on observed limbs, which are
mounted with lateral side down). 1st endopodial joint with
stout ventral claw with narrow diaphanous flange along
proximal half of dorsal edge; numerous spines on medial
surface of joint, and few terminal spines on dorsal margin; 2nd
endopodial joint with stout ventral claw with narrow diapha-
nous flange along proximal xli to 2/3 of both margins; dorsal
margin of joint with small terminal spine-like bristle; 3rd
endopodial joint with stout terminal claw with 3 minute
spine-like bristles (2 ventral, 1 dorsal).

FIGURE 24.—Sarsiella varix. new species, ovigerous female, paratype, USNM 157971A: a.b, endites I and II
right maxilla, mv; c, left maxilla, lv; d, right 6th limb, lv; e,f, left and right furcal lamellae, respectively, lv; g, left
lateral eye (stippling indicates dark brown pigment), medial eye (stippling indicates brown pigment), and
proximal part of Bellonci organ; h. upper lip from right side, anterior to right; i, genital organ;;, right Y-sclerite.
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Maxilla: Endites I (Figure 24a) and III (Figure 24c) each
with 6 bristles; endite II with about 4 bristles (Figure 24b).
Coxale with short dorsal bristle (Figure 24 c). Basale with short
lateral bristle near exopodite and with diaphanous lateral flap
with base near endites. Exopodite with 2 bristles (1 about l/2
length of the other). 1st endopodial joint with distal anterior
spines and pectinate alpha- and beta-bristles. 2nd endopodial
joint with 2 spinous a-bristles, 1 shorter c-bristle, and 5
pectinate terminal bristles (middle bristle shorter, anterior
bristle ringed distally).

Fifth Limb (Figure 23/): Single endite with 1 short bristle.
Exopodite: 1st joint with 2 bristles; joints 2-5 partly fused
(interpretation: 2nd joint with 2 bristles; 3rd joint with long
bristle on inner lobe and short unringed bristle on outer lobe;
fused 4th and 5th joints forming small mound, with 3 bristles
(2 long, 1 short)).

Sixth Limb (Figure 24d): Single endite with 3 small
bristles. End joint with 11 or 12 spinous anterior bristles
separated by space from 2 stout plumose posterior bristles.
Lateral surface of end joint with long hairs at posterior end;
medial surface with long hairs near posterior end and rows of
short spines elsewhere; posterior edge with long hairs.

Seventh Limb (Figure 23g): Proximal group with 2 bristles,
1 on each side, each with 4 or 5 bells; terminal group with 6
bristles, 3 on each side, each with 3-7 bells; bristles without
marginal spines. Terminal segment without teeth.

Furca (Figure 24e,f): Each lamella with 5 claws; claw 1
nonarticulated; claws 1-4 with long and short teeth along
posterior edge. Right lamella proximal to claw 1 with medial
row of long spines; anterior edge of lamella and edge following
claw 5 with few minute spines.

Bellonci Organ (Figure 24g): Elongate, with indistinct
proximal segments. Distal part broken off of USNM 157971 A.

Eyes: Lateral eye small with 4 amber-colored ommatidia
and dark brown pigment between ommatidia (Figure 24g).
Medial eye larger than lateral eye but about same length, with
brown pigment (Figure 24g).

Upper Lip (Figure 24h): Evenly rounded.
Genitalia (Figure 24/): Oval on each side of body anterior

to furca.
Posterior of Body: Evenly rounded, bare.
Y-Sclerite: Right sclerite of USNM 157971A with bifur-

cate ventral branch (Figure 24J), but left sclerite typical for
subfamily.

Number of Eggs: USNM 157971A with 18 eggs in
marsupium and with smaller unextruded eggs; length of 1
extruded egg 0.17 mm, length of 1 unextruded egg 0.05 mm.

COMPARISONS.—The distribution of ribs on the carapace
differentiates this species from those previously described. The
caudal process of 5. varix is longer than that of 5. oryx
Kornicker, in press.

FIGURE 25.—Sarsiella pugnax, new species, ovigerous female, holotype, AM
P45369, length 1.36 mm.

Sarsiella pugnax, new species

FIGURES 25-27

ETYMOLOGY.—From the Latin pugnax (combative, conten-
tious).

HOLOTYPE.—Ovigerous female on 2 slides and in alcohol,
AM P45369.

TYPE LOCALITY.—Darwin, Australia, sta JLB Darwin 304,

East Point, 22 Aug 1982, intertidal washings of algae and
substrate.

PARATYPES.—None.

DISTRIBUTION.—Collected only at type locality.
DESCRIPTION OF ADULT FEMALE (Figures 25-27).—

Carapace similar in shape to that of S. varix, except for slightly
shorter and stouter caudal process (Figure 25).

Ornamentation (Figures 25, 26a-c): Similar to that of S.
varix, except posterior end of lower lateral ridge intersects
concentric ridge at about 2/3 valve length (Figure 25). Dense
covering of small pointed bristles covered by gel-like coating.

Infold: Anterior infold with small bristle near midheight
(Figure 26 a). Infold of caudal process with 5-10 bristles (right
valve with proximal row of 8 bristles and 2 distal bristles
(Figure 26 b); left valve with proximal row of 3 bristles and 2
distal bristles (Figure 26 c)). Posterior infold with 2 setal
bristles just dorsal to caudal process. Inner margin of infold
with 5 or 6 minute bristles in vicinity of caudal process and
setal bristles.

Carapace Size (length (L), height (H), in mm): AM
P45369 (holotype), L=1.36, H=1.14 (including caudal
process).
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a

FIGURE 26.—Sarsiella pugnax, new species, ovigerous female, holotype, AM P45369: a,b, anterior edge and
caudal process, respectively, right valve, iv; c, caudal process left valve, iv; d, right 1st antenna (not all terminal
bristles shown), mv; e, distal protopodite and endopodite left 2nd antenna, mv; /, left mandible, mv; g, right
maxilla, Iv; h, 5th limb; i, left 6th limb, mv.

First Antenna (Figure 26d): 1st joint bare. 2nd joint with joint with 2 bristles (1 ventral, 1 dorsal); 4th joint with 4 bristles
dorsal spines and 1 dorsal bristle. 3rd joint fused to 4th; 3rd (3 ventral, 1 dorsal). 5th joint fused to 6th; sensory bristle of 5th
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FIGURE 27.—Sarsiella pugnax, new species, ovigerous female, holotype, AM P45369: a, tip 7th limb; b, right
lamella of furca and posterior claw of left lamella showing spine-like filaments following claw; c, right lateral eye,
medial eye, and Bellonci organ; d, medial eye and Bellonci organ; e, posterior of body from right side; / , left
Y-sclerite and genital organ; g, upper lip.

joint (only proximal part shown) with 1 minute proximal
filament, 1 filament near midlength (spine-like), 1 subterminal
filament (spine-like), and 1 terminal papilla; 6th joint with
short bare medial bristle near dorsal margin. 7th joint: a-bristle
about 5 times length of bristle of 6th joint, bare; b-bristle longer
than a-bristle, with broad base (tip missing on illustrated limb);
c-bristle not shown, about same length as sensory bristle of 5th
joint, with 1 minute proximal filament, 1 minute distal filament
(spine-like), and terminal papilla. 8th joint (bristles not shown):
d- and e-bristles slightly shorter than c-bristle, bare with blunt
tips; f-bristle slightly shorter than e-bristle, with minute
proximal filament and terminal papilla; g-bristle about same
length as c-bristle, with 2 minute proximal filaments, 1 minute
subterminal filament (spine-like), and terminal papilla.

Second Antenna: Protopodite bare. Endopodite 1-jointed
with 2 small proximal anterior bristles (Figure 26 e). Exopodite:
1st joint with small terminal slightly curved tubular medial
bristle; bristles of joints 2-8 with natatory hairs, no spines; 9th
joint with 2 bristles (1 short dorsal, 1 long ventral) with
natatory hairs; joints 2-7 with row of spines along distal edges.

Mandible (Figure 26/): Coxale endite represented by

medial spine (with 1 marginal spine) near ventral margin;
ventral margin of coxale with numerous slender spines. Basale:
ventral margin with 6 bristles (2 unringed lateral; 3 ringed and
I unringed medial); dorsal margin with 2 small spine-like
subterminal bristles. Exopodite minute (dashed in illustrated
limb). 1st endopodial joint with stout ventral claw with narrow
diaphanous flange (not shown) along proximal 3A of dorsal
edge and with indistinct minute spines along proximal l/i of
dorsal margin; numerous spines on medial surface of joint, and
few terminal spines on dorsal margin; 2nd endopodial joint
with stout ventral claw with narrow diaphanous flange (not
shown) along proximal 3A of both margins; dorsal margin of
joint with small terminal spine-like bristle; 3rd endopodial joint
with stout terminal claw and 2 or 3 minute spine-like bristles (1
or 2 ventral, 1 dorsal).

Maxilla (Figure 26g): Endite I with about 5 bristles; endite
II with about 4 bristles; endite III with 6 bristles. Precoxale and
coxale with dorsal fringe of long hairs; coxale with short
spinous dorsal bristle. Basale with short lateral bristle near
exopodite and with diaphanous lateral flap with base in vicinity
of endites. Exopodite with 2 unequal bristles. 1st endopodial
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joint with distal anterior spines and pectinate alpha- and
beta-bristles. 2nd endopodial joint with 2 a-bristles, 1 shorter
c-bristle, and 5 pectinate terminal bristles (middle bristle
shorter, anterior bristle ringed distally).

Fifth Limb (Figure 26/i): Single endite with 1 short bristle.
Exopodite: 1st joint with 2 bristles; joints 2-5 partly fused
(interpretation: 2nd joint with 2 bristles; 3rd joint with long
bristle on inner lobe and short unringed bristle on outer lobe;
fused 4th and 5th joints forming small mound, with 3 bristles (2
long, 1 short)).

Sixth Limb (Figure 26/): Single endite with 2 small medial
bristles and 1 longer terminal bristle. End joint with 10 or 11
spinous anterior bristles separated by space from 2 stout
plumose posterior bristles (2 of the anterior bristles (with bases
on lateral edge) with bare unringed spear-like tips). Medial
surface with long hairs; lateral surface with long hairs near
posterior edge.

Seventh Limb: Proximal group with 2 bristles, 1 on each
side, each with 5 or 6 bells; terminal group with 6 bristles, 3 on
each side, each with 2-6 bells; all bristles without marginal
spines. Terminal segment without teeth (Figure 27a).

Furca (Figure 27b): Left lamella with 5 claws; right
lamella with 6 (aberrant); claw 1 nonarticulated; claws 1-3
with long and short teeth along posterior edge; right lamella
proximal to claw 1 with medial row of long spines; anterior
edge of lamella and edge following last claw with few minute
spines; left lamella of illustrated limb with long slender
spine-like "filaments" on inner edge of lamella following last
claw (Figure 27b) (possibly foreign).

Bellonci Organ (Figure 27c,d): Elongate with about 7
proximal segments and broader distal part with rounded tip.

Eyes: Lateral eye small with 4 amber-colored ommatidia
and without brown pigment between ommatidia (possibly
pigment faded during storage) (Figure 27c). Medial eye about
same size as lateral eye, with unusual bifurcate process at dorsal
end, without brown pigment (Figure 27c,d).

Upper Lip (Figure 27 g): Simple.
Genitalia (Figure 27/): Brown oval on each side of body

anterior to furca.
Posterior of Body (Figure 27e): Evenly rounded, bare.
Y-Sclerite (Figure 27e): Typical for subfamily.
Number of Eggs: AM P45369 (holotype) with 11 eggs;

length of 1 egg 0.27 mm.
COMPARISON.—The distribution of ribs on the carapace

differentiates this species from those previously described. The
caudal process of S. pugnax is shorter than that of S. varix. The
medial eye of 5. pugnax is unusual in having a small bifurcate
process at the dorsal end.

Eusarsiella Cohen and Kornicker, 1975

TYPE SPECIES.—Sarsiella tumida Scott, 1905, by subse-
quent designation in Cohen and Kornicker (1975, table 1).

COMPOSITION.—This genus includes about 67 species.

FIGURE 28.—Eusarsiella vernix, new species, adult female, paratype, USNM
157965C, length 1.36 mm.

DISTRIBUTION.—Cosmopolitan between the latitudes of
about 63°N and 37°S. Known depth range is intertidal to 1120
m (Kornicker, 1994:129)

Eusarsiella vernix, new species

FIGURES 28-30

ETYMOLOGY.—From the New Latin vernix (varnish).
HOLOTYPE.—Undissected adult female in alcohol and with

choniostomatid parasites within carapace, QM W20746.
TYPE LOCALITY.—Calliope River and Auckland Creek area,

near Gladstone, Queensland, Australia.
PARATYPES—Type Locality: USNM 157965A, ovigerous

female on slide and in alcohol; USNM 157965B, 2 ovigerous
females plus 1 adult female with large unextruded eggs, all
undissected and in alcohol; USNM 157965C, adult female in
alcohol (with choniostomatid parasites); USNM 157966, 1
adult female with choniostomatid parasites plus 1 adult female,
both undissected and in alcohol.

DISTRIBUTION.—Known only from type locality.
DESCRIPTION OF ADULT FEMALE (Figures 28-30).—

Carapace oval in lateral view, with small projecting
posteroventral caudal process (Figure 28).

Ornamentation: Outer surface with abundant bristles with
2 to 6 slender branches (Figure 29a,b; not shown in Figure 28)
(divided part of bristles fragile, and branches break off easily
leaving short stout undivided stump). Long and short undivided
bristles also numerous, especially along margins, many with
short broad section either proximally or near midlength
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FIGURE 29.—Eusarsiella vernix, new species, ovigerous female, paratype, USNM 157965A, length 1.43 mm: a,
bristles at anterodorsal corner right valve, ov; b,c, posterior and anterior, respectively, left valve, iv; d, right 1st
antenna (not all terminal bristles shown), lv; e, distal protopodite and endopodite left 2nd antenna, mv; / , right
mandible, mv; g, 5th limb.



46 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

FIGURE 30.—Eusarsiella vernix, new species, ovigerous female, paratype, USNM 157965A: a,b, endites I and
II, and endite III, respectively, left maxilla, mv; c, right maxilla (endite bristles not shown), lv; d, right 6th limb,
mv; <?, tip 7th limb; / , left furcal lamella, mv; g, medial eye (stippling indicates brown pigment) and Bellonci
organ; h, right lateral eye; i, anterior of body from right side.

(Figures 28, 29a-c). Surface without ribs or gel-like coating.
Infold: Anterior infold with small bristle ventral to

midheight (Figure 29c). Infold of caudal process with row of 4
or 5 bristles along straight indistinct lip (Figure 29b); caudal
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process distal to lip with few minute pores; several small
bristles along inner margin of infold in vicinity of caudal
process and dorsal to it. Posterior infold with 2 setal bristles
considerable distance from caudal process (Figure 29b).

Carapace Size (length (L), height (H) including caudal
process, in mm): QM W20746 (holotype), L=1.34 ,
H=1.29. USNM 157965A, L=1.43, H=1.27. USNM
157965B, ovigerous female, L=1.27, H=1.30. USNM
157965C, L = 1.36, H= 1.31. USNM 157966, specimen with
choniostomatid copepods, L=1.37, H = 1.32; adult female
without eggs, L = 1.31, H = 1.22.

First Antenna (Figure 29a"): 1st joint bare. 2nd joint with
dorsal bristle with long hair-like spines. 3rd joint short, fused to
4th joint, with 2 bristles (1 long dorsal, 1 short ventral); 4th
joint long, with ventral, dorsal, and medial spines and 3 bristles
(1 dorsal, 2 ventral). 5th joint with few dorsal spines and with
long terminal ventral sensory bristle with minute terminal
papilla (only proximal part of bristle shown). 6th joint small,
fused to 5th joint, with short medial bristle near dorsal margin.
7th joint: a-bristle 4 times length of bristle of 6th joint, with few
short marginal spines; b-bristle about l'/2 times length of
a-bristle, with minute terminal papilla; c-bristle about same
length as bristle of 5th joint, with short proximal filament and
minute terminal papilla. 8th joint: d- and e-bristles shorter than
c-bristle, bare with blunt tips; f-bristle very slightly shorter than
c-bristle, with minute terminal papilla; g-bristle same length as
c-bristle, with short proximal filament and minute terminal
papilla. (Not all bristles of joints 7 and 8 shown.)

Second Antenna: Protopodite bare (Figure 29e). Endopo-
dite 1-jointed with 2 small proximal anterior bristles (Figure
29e). Exopodite: 1st joint with small terminal recurved tubular
bristle; bristles of joints 2-8 with natatory hairs, no spines; 9th
joint with 2 bristles with natatory hairs (1 short dorsal, 1 long
ventral); joints 2-8 with row of minute terminal spines in distal
dorsal corner.

Mandible (Figure 29/): Coxale endite represented by stout
pectinate spine with few rings; ventral margin of coxale with
long slender spines. Basale: ventral margin with 6 small bristles
(2 lateral, 4 medial); dorsal margin with 1 minute bristle near
midlength and 2 subterminal bristles (1 minute, 1 longer).
Exopodite, if present, not visible on 2 limbs examined (limbs
mounted with medial side up). 1st endopodial joint long
slender with numerous spines on medial surface, ventral
margin, and distal dorsal margin and with 2 stout bare ventral
claws (present on 8 specimens examined); proximal claw xli
length of distal claw. 2nd endopodial joint with stout ventral
claw and small dorsal bristle. 3rd endopodial joint with stout
terminal claw with 3 small bristles near base (2 ventral, 1
dorsal).

Maxilla: Coxale with dorsal fringe of long hairs and with
short dorsal bristle with small marginal spines (Figure 30c).
Endite I with 6 bristles (Figure 30 a); endite II with 4 bristles
(Figure 30a); endite III with 6 bristles (Figure 30ft). Basale
with short bristle (with small marginal spines) near exopodite

(Figure 30c). Exopodite with 3 bristles (1 long, 2 short) (Figure
30c). Endopodite (Figure 30c): 1st joint with spines along
anterior edge and spinous alpha-bristle ringed in distal l/2 and
spinous beta-bristle ringed in distal l/r, 2nd joint with 2 slender
a-bristles, 1 slender c-bristle, and 5 pectinate end bristles
(middle bristle shorter, anterior bristle ringed).

Fifth Limb (Figure 29g): Single endite with 1 short ringed
bristle with few short spines. Exopodite: 1st joint with 3
spinous ringed bristles; joints 2-5 partly fused, with total of 10
ringed bristles (interpretation: 2nd joint with 4 bristles (1 short
proximal bare; 3 long terminal with short spines); joints 3-5
fused and forming distinct mound; 3rd joint with 1 short bristle
(bare or with indistinct minute spines) on outer lobe and 3
bristles on inner lobe (on limb opposite that shown in Figure
29g, the 2 longer bristles of inner lobe fused proximally); fused
4th and 5th joints with total of 2 spinous bristles). (All bristles
ringed; rings not shown on most bristles.)

Sixth Limb (Figure 30a*): Single endite with 2 or 3 small
proximal medial bristles (with short spines) and 1 longer
terminal bristle. End joint with 14 or 15 anterior bristles (with
short spines) separated by wide space from 2 stout plumose
posterior bristles on elongate posterior projection. Medial side
of anterior part of end joint with rows of short spines, and same
side of posterior part with long hairs; posterior margin of limb
with long distal hairs. (All bristles ringed; rings not shown on
most bristles.)

Seventh Limb: 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; all bristles without marginal
spines. Terminal segment with opposing combs, each with
about 8 indistinct teeth (Figure 30e).

Furca (Figure 30/): Each lamella with 5 claws; claw 1
nonarticulated; posterior edges of claws with both large and
small teeth; each lamella with long hair-like spines following
claw 5.

Bellonci Organ (Figure 30g): Short, cylindrical, with
broadly rounded tip.

Eyes: Medial eye bare with brown pigment (Figure 30g).
Lateral eye smaller than medial eye, with 5 ommatidia and
small amount of brown pigment between them (Figure 30/i).

Upper Lip (Figure 30i): Two adjacent lobes with long
slender spines along posterior edges.

Genitalia: Oval ring on each side anterior to furca.
Posterior of Body: Evenly rounded, bare.
Y-Sclerite: Typical for subfamily.
Number of Eggs: USNM 157965A with 27 eggs in

marsupium and with smaller unextruded eggs; length of 1
extruded egg 0.24 mm, length of 1 unextruded egg about 0.14
mm.

Parasites: USNM 157965C with choniostomatids within
carapace (1 female, 1 male, 4 male or female exuvia or pupa, 1
copepodite, 5 egg sacs). QM W20746 (holotype) with
choniostomatids within carapace (1 female plus 2 egg sacs).
USNM 157966 with choniostomatids within carapace (1
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female plus 4 egg sacs). (QM W20746 and USNM 157966
examined through shell, and resolution not sufficiently clear to
rule out presence of minute adult male choniostomatids.)

COMPARISONS.—Eusarsiella vernix differs from all previ-
ously described members of the subfamily in having two
ventral claws on the first endopodial joint of the female
mandible. The carapace differs from other known species of the
genus in having numerous branching bristles on the outer
surface.

Eusarsiella saengeri, new species

FIGURES 31-33

ETYMOLOGY.—Named for P. Saenger, Scientific Services
Branch, Queensland Electricity Generating Board, Brisbane,
Australia, from whom I received the specimens.

HOLOTYPE.—Undissected ovigerous female in alcohol, QM
W20744.

TYPE LOCALITY.—Calliope River and Auckland Creek area
near Gladstone, Queensland, Australia.

PARATYPES.—Type locality: USNM 157970A, adult female
on slide and in alcohol; USNM 194120A, 1 undissected adult

FIGURE 31.—Eusarsiella saengeri, new species, adult female, paratype,
USNM 157970A, length 1.84 mm. Right valve: top, dorsal view, bottom,
lateral view.

female in alcohol; USNM 194120B, partly dissected ovigerous
female in alcohol.

DISTRIBUTION.—Collected only at type locality.
DESCRIPTION OF ADULT FEMALE (Figures 31-33).—

Carapace oval in lateral view, with long slender posteroventral
caudal process (Figure 31).

Ornamentation: Anterior, ventral, and dorsal margins
scalloped; scallops larger along dorsal and posterodorsal
margins; alate rib extending from anterior xh of valve at
midheight to posterodorsal corner where it extends past valve
edge (Figure 31); rib with slight curvature in vicinity of central
adductor muscle attachments (Figure 31); posterior edge of
valve between alate rib and caudal process with small triangular
protuberance. Anterior and ventral margins with numerous
slender bristles with bases along inner side of valve edge, some
bristles broad at base or near midlength (Figure 32a,d); bristles
extremely sparse elsewhere on valve surface. Valves without
gel-like coating.

Infold: Anterior infold with minute bristle near valve
midheight (Figure 32 a). Infold of caudal process with 6-11
small spine-like bristles (Figure 32b-d); possible additional
minute bristles near inner edge of infold in vicinity of caudal
process but area indistinct on examined specimen; posterior
infold with 2 setal bristles dorsal to caudal process (Figure
32b).

Carapace Size (length (L) with alate rib, height (H) with
caudal process and dorsal scallops, in mm): QM W20744
(holotype), L=1.77 (=1.64 without alate rib), H = 1.57
(=1.51 without caudal process and with dorsal scallops),
(= 1.27 without caudal process or dorsal scallops). USNM
157970A, separated left and right valves, L = 1.84, H = 1.59.
USNM 194120A, L=1.82, H=1.52. USNM 194120B,
L=1.89, H = 1.59. Range of length including alate rib
1.77-1.89 mm.

First Antenna (Figure 32 e): 1st joint bare. 2nd joint with
dorsal bristle with short spines. 3rd joint fused to 4th; 3rd joint
with 2 bristles (1 ventral, 1 dorsal) with short spines; 4th joint
with 3 bristles (1 dorsal with short spines, 2 ventral bare).
Ventral bristle of 5th joint long with minute terminal papilla
(only proximal part of bristle shown). 6th joint fused to 5th,
with short medial bristle near dorsal margin, bare except for
slender subterminal hair. 7th joint: a-bristle slightly longer than
bristle of 6th joint, bare except for long subterminal hair,
b-bristle 3 times length of a-bristle, with minute terminal
papilla; c -bristle same length as bristle of 5th joint, with 2
minute proximal filaments and minute terminal papilla (not
shown). 8th joint (bristles not shown): d- and e-bristles very
slightly shorter than c-bristle, bare with blunt tips; f-bristle
same length as e-bristle, with minute terminal papilla; g-bristle
slightly longer than e-bristle and slightly shorter than c-bristle,
with 2 minute proximal filaments and minute terminal papilla.
All bristles ringed (rings not shown).

Second Antenna: Protopodite bare (Figure 32/). Endopo-
dite 1-jointed, with 2 proximal ringed anterior bristles (with
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a

FIGURE 32.—Eusarsiella saengeri, new species, adult female, paratype, USNM 157970A: a,b; antenoredge and
caudal process, respectively, right valve, iv; c, detail from b; d, caudal process left valve, iv; e, left 1st antenna (not
all terminal bristles shown), Iv;/, distal protopodite and endopodite left 2nd antenna, mv; g,h, right and left furcal
lamellae, respectively, Iv; i, posterior of body from right side; j , upper lip and mouth from right side.
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FIGURE 33.—Eusarsiella saengeri, new species, adult female, paratype, USNM 157970A: a, right mandible
(coxale endite not shown), mv; b-d, endites I—III, respectively, right maxilla, mv; e, left maxilla (endite bristles
not shown), lv;/, 5th limb; g, right 6th limb, lv; h, left lateral eye; i, medial eye and Bellonci organ from left side.
Adult female, paratype. USNM 194120A: j , right lateral eye, medial eye, and Bellonci organ. Ovigerous female,
paratype, USNM 194120B: k, left lateral eye, medial eye, and Bellonci organ.
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few minute spines) and minute spine-like terminal bristle
(Figure 32/). Exopodite: 1st joint with minute, terminal,
medial, very slightly curved, tubular bristle; bristles of joints
2-8 with natatory hairs, no spines; 9th joint with 2 bristles (1
short dorsal, 1 long ventral) with natatory hairs; joints 2 to 6 or
7 with few minute spines along distal edges.

Mandible (Figure 33a): Coxale endite represented by small
spine (not shown); coxale with long slender ventral spines (not
shown). Basale: ventral margin with 6 small bristles (4 medial,
2 lateral); dorsal margin with 1 small spinous bristle just distal
to midlength and 2 subterminal bristles (medial bristle
unusually long). Exopodite absent. 1st endopodial joint with
spines on medial surface and distally on ventral and dorsal
margins and with stout ventral claw with narrow transparent
flange (not shown) along proximal 2/3 of dorsal margin (small
part of flange near base of claw divided into row of minute
spines). 2nd endopodial joint with small dorsal bristle and stout
ventral claw with narrow transparent flange along proximal 3/4
of ventral and dorsal margins. 3rd endopodial joint with stout
terminal claw (without flanges) and 3 minute bristles (2 ventral,
1 dorsal).

Maxilla: Endites I and III each with 6 bristles (Figure
33b,d); endite II with 4 bristles (Figure 33c). Coxale with
short dorsal bristle and dorsal fringe of long hairs (Figure 33e).
Basale with short bristle near base of exopodite (Figure 33e).
Exopodite with 3 bristles (1 long, 2 short). Endopodite: 1st
joint with numerous fairly stout spines along anterior margin
and spinous and pectinate alpha- and beta-bristles; 2nd joint
with 2 small a-bristles, 1 small c-bristle, and 5 stout pectinate
end bristles (middle bristle shorter; anterior bristle ringed
distally).

Fifth Limb (Figure 33/): Epipodite with 36 hirsute bristles.
Single endite with short bristle. Exopodite: 1st joint with 3
bristles; joints 2-5 fused, with total of 9 spinous bristles
(interpretation: 2nd joint with 4 bristles (3 long terminal, 1
minute proximal); 3rd joint with 2 bristles (1 minute) on inner
lobe and 1 on outer lobe; fused 4th and 5th joints with total of
2 bristles).

Sixth Limb (Figure 33g): Single endite with 2 or 3 bristles
(1 or 2 short medial, 1 longer terminal). End joint with 15
spinous ringed bristles (rings not shown) followed by space and
2 broad plumose posterior bristles; medial side with rows of
short spines on anterior part and long hairs on posterior part.

Seventh Limb: Proximal group with 13 bristles, 6 on one
side, 7 on the other, each with 2 or 3 bells (mostly 3); terminal
group with 6 bristles, 3 on each side, each with 2-5 bells; all
bristles without marginal spines. Terminus with opposing
combs.

Furca: Left lamella of USNM 157970A with 5 claws; claw
1 nonarticulated; claws decrease in length posteriorly along
lamella (Figure 32 h). Right lamella probably aberrant, with 6
claws and with 3rd claw more slender than 4th (Figure 32g).
Each claw with long and short teeth along posterior edges; edge
of lamella following claws with several spines.

Bellonci Organ: Short, cone-like (Figure 33j,k). Organ of
USNM 157970A possibly aberrant, with long tapering proxi-
mal part (Figure 33/).

Eyes: Medial eye with anterior area of brown pigment
(Figure 33i-k). Lateral eye small, with 4 or 5 ommatidia and
slight amount of brown pigment (Figure 33h,j,k).

Upper Lip (Figure 32y): Single lobe with few hairs at
posteroventral comer.

Genitalia: Not observed.
Posterior of Body (Figure 321): Evenly rounded, bare.
Y-Sclerite (Figure 32/): Typical for subfamily except more

elongate.
Number of Eggs: QM W20744 (holotype) with about 10

eggs in marsupium (observed through shell); length of 1 egg
0.204 mm. USNM 194120B with 11 eggs in marsupium and
with smaller unextruded eggs; length of 1 extruded egg
0.238 mm. USNM 157970A with small unextruded eggs
(Figure 32/).

Gut Content: USNM 157970A with 4 harpacticoid cope-
pods (identified by T.E. Bowman, Smithsonian Institution) and
1 nematode (identified by D. Hope, Smithsonian Institution) in
gut.

COMPARISONS.—The carapace of E. saengeri resembles that
of E. serrata (Hall, 1987) in that both have an alate process, but
the marginal serrations along the edges of the valves appear
more prominent in E. saengeri than in E. serrata; also, E.
serrata has only seven proximal bristles rather than 13 on the
seventh limb, and the exopodite of the maxilla has two bristles
rather than three.

Eusarsiella tryx, new species

FIGURES 34, 35

ETYMOLOGY.—From the Greek tryx (new wine).
HOLOTYPE.—Undissected ovigerous female in alcohol, QM

W20745.
TYPE LOCALITY.—Calliope River and Auckland Creek area,

near Gladstone, Queensland, Australia.
PARATYPES.—Type locality: USNM 157969B, ovigerous

female on slide and in alcohol; USNM 194121, undissected
ovigerous female in alcohol; USNM 194969C, undissected
females plus juveniles in alcohol.

DISTRIBUTION.—Collected only at type locality.
DESCRIPTION OF ADULT FEMALE (Figures 34, 35).—

Carapace oval in lateral view, with long slender posteroventral
caudal process (Figure 34).

Ornamentation: Dorsal margin with 1 large triangular
process near midlength and 3 smaller processes anterior to it
(Figure 34); alate rib extending from near valve midlength and
midheight (in vicinity of central adductor muscle attachments)
to posterodorsal corner, where it extends past valve edge
(Figure 34). Surface of both valves and rib with abundant
minute papillae (not shown); edges of valves and processes
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FIGURE 34.—Eusarsiella tryx, ovigerous female, paratype, USNM 157969B,
length including caudal process 1.48 mm. Right valve: top, dorsal view,
bottom, lateral view.

with minute broad triangular papillae (not shown) and small
U-shaped scales (2 scales shown near ventral edge in Figure
35b). Anterior and ventral margins with numerous slender
bristles with bases along inner side of valve edge, some bristles
broad at base or near midlength (Figure 35 a); about 12 bristles
along posterior edge of valves (5 shown in Figure 35ft); bristles
extremely sparse elsewhere on valve surface. Valves without
gel-like coating.

Infold: Anterior infold with minute bristle near valve
midheight (Figure 35 a). Infold of caudal process with 7 small
spine-like bristles (Figure 35ft); few minute bristles along inner
edge of infold in vicinity of caudal process; posterior infold
with 2 setal bristles dorsal to caudal process (Figure 35ft).

Carapace Size (length (L) including caudal process, height
(H), in mm): QM W20745 (holotype), L= 1.29, H = 1.31.
USNM 157969B, L=1.48, H=1.32; width including alate
ribs = 1.00. USNM 194121, L = 1.22, H = 1.11.

First Antenna (Figure 35c,n): 1 st joint bare. 2nd joint with
proximal row of spines on dorsal margin and with dorsal bristle
with few indistinct minute spines. 3rd joint fused to 4th joint,

with 2 bristles (1 small ventral, 1 dorsal); 4th joint with 3
bristles (1 dorsal, 2 ventral). Ventral bristle of 5th joint long,
with minute proximal filament and minute terminal papilla
(only proximal part of bristle shown). 6th joint fused to 5th
joint, with short medial bristle near dorsal margin, bristle bare
except for slender subterminal hair. 7th joint: a-bristle about
twice length of bristle of 6th joint, bare except for slender
subterminal hair; b-bristle almost 3 times length of a-bristle,
with minute terminal papilla; c-bristle same length as bristle of
5th joint, with 1 minute proximal filament and minute terminal
papilla (bristle not shown). 8th joint (bristles not shown): d-
and e-bristles very slightly shorter than c-bristle, bare with
blunt tips; f-bristle very slightly shorter than c-bristle, with
minute terminal papilla; g-bristle same length as c-bristle, with
minute terminal papilla.

Second Antenna: Protopodite bare (Figure 350*). Endopo-
dite 1-jointed, with 2 proximal ringed anterior bristles and
minute spine-like terminal bristle (Figure 35d). Exopodite: 1st
joint with terminal medial minute curved tubular bristle;
bristles of joints 2-8 with natatory hairs, no spines; 9th joint
with 2 bristles (1 short dorsal, 1 long ventral) with natatory
hairs; joints 3-7 with 1-4 minute medial spines along distal
edges near dorsal margin.

Mandible (Figure 35e): Coxale endite represented by small
bifurcate spine; coxale with slender ventral spines. Basale:
ventral margin with 6 small bristles (4 medial, 2 lateral); dorsal
margin with 1 short bristle distal to midlength and 2 ringed
subterminal bristles. Exopodite absent. 1st endopodial joint
with spines on medial surface and terminal dorsal margin and
with stout ventral claw with narrow transparent flange (not
shown) along proximal 2/3 of dorsal margin (small part of
flange near base divided into row of few indistinct spines) and
few minute spines near base of ventral margin. 2nd endopodial
joint with small dorsal bristle and stout ventral claw with
narrow transparent flange (not shown) along proximal xli to 2/3
of ventral and dorsal margins. 3rd endopodial joint with stout
terminal claw (without flanges) and 3 minute bristles (2 ventral,
1 dorsal).

Maxilla (Figure 35/): Endites I and HI each with 6 bristles
(not all bristles shown); endite II (not shown) with about 4
bristles. Usual dorsal bristle of coxale not observed (probably
broken off or obscured). Basale with short dorsal bristle near
exopodite. Exopodite with 3 bristles (1 long, 2 short).
Endopodite: 1st joint with spines along anterior margin and
spinous and pectinate alpha- and beta-bristles (bristles broken
on illustrated limb); 2nd joint with 2 small a-bristles, 1 small
c-bristle, and 5 stout pectinate end bristles (middle bristle
shorter, anterior bristle ringed distally; posterior bristle broken
off of limb illustrated).

Fifth Limb (Figure 35g): Single endite with short bristle.
Exopodite: 1st joint with 2 bristles; joints 2-5 fused, with total
of 9 bristles (interpretation: 2nd joint with 3 bristles; 3rd joint
with 3 bristles (1 minute) on inner lobe and 1 bristle on outer
lobe; fused 4th and 5th joints with total of 2 bristles).
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FIGURE 35.—Eusarsiella tryx, ovigerous female, paratype, USNM 157969B, length including caudal process
1.48 mm: a, anterior edge right valve, iv; b, posterior left valve, iv; c, left 1st antenna, mv, (not all terminal bristles
shown) medial eye (stippling indicates brown pigment), and Bellonci organ; d, distal protopodite and endopodite
left 2nd antenna, mv; e, left mandible, mv;/, left maxilla (not all endite bristles shown), Iv; g, 5th limb; h. 6th
limb; i, combs at tip of 7th limb; j , right lamella of furca, and posterior claw of left lamella showing spines
posterior to claw; k, medial eye (stippling indicates brown pigment) and Bellonci organ; /, ?lateral eye; m, left
Y-sclerite. Ovigerous female, paratype, USNM 194121, length including caudal process 1.22 mm: n, 1st joint of
left 1st antenna, medial eye (stippling indicates brown pigment), and Bellonci organ.
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Sixth Limb (Figure 35/i): Single endite with 2 short
bristles. End joint with 12-14 spinous bristles followed by
space and 2 broad plumose posterior bristles.

Seventh Limb: Proximal group with 4 bristles, 2 on each
side, each with 3 or 4 bells (mostly 3); terminal group with 6
bristles, 3 on each side, each with 3-5 bells (mostly 5); all
bristles without marginal spines. Terminal segment with
opposing combs, each with about 9 indistinct teeth (Figure
35/).

Furca (Figure 35y): Each lamella with 5 claws; claw 1
nonarticulated; all claws with teeth along posterior edge; those
of claws 2 and 3 unusually long, greater than width of claw at
base. Right lamella anterior to left lamella by width of base of
claw 1; right lamella with spines along anterior edge; left
lamella with spines along edge following claw 5.

Bellonci Organ: Short (length less than width of base of
1st joint of 1st antenna), cylindrical, with broadly rounded tip
(Figure 35c,k,n). Tip bulbous on USNM 194121 (Figure 35n).

Eyes: Medial eye bare, with brown pigment (Figure
35c,k,n). Lateral eye absent, but a triangular process (with
minute unpigmented round cell near tip) (Figure 35/) in place
where lateral eye is usually present in other species of the genus
may represent a sight organ.

Upper Lip: Not seen with certainty (may be attached to
mounted left mandible of USNM 157969B).

Genitalia: Not observed.
Posterior of Body: Evenly rounded, bare.
Y-Sclerite (Figure 35m): Typical for subfamily except for

curvature of proximal part.
Number of Eggs: QM W20745 (holotype) with 9 eggs in

marsupium. USNM 157969B with 10 eggs in marsupium and
with large unextruded eggs; length of 1 extruded egg
(appendages visible) 0.189 mm, length of 1 unextruded egg
0.185 mm. USNM 194121 with 6 eggs in marsupium and with
large unextruded eggs; length of 1 extruded egg 0.181 mm.

COMPARISONS.—The carapace of E. tryx resembles that of E.
saengeri in that both have a stout alar rib. The carapace of E.
tryx (length 1.22-1.48 mm) is smaller than that of E. saengeri
(length 1.77-1.89 mm) and does not have strongly scalloped
anterior and ventral margins. The seventh limb of E. saengeri
bears 13 bristles in the proximal group compared to four for E.
tryx, and the Bellonci Organ is cone-like rather than cylindrical.
The teeth along the posterior edges of the furcal claws are well
developed in both E. saengeri and E. tryx, but the teeth are
longer in the latter. Also, the lateral eye is better developed in
E. saengeri than in E. tryx. The carapace of E. tryx is smaller
than that of E. serrata (Hall, 1987) (the length of the latter is
1.84-2.11 mm), the seventh limb has fewer proximal bristles
(four compared to seven), and the exopodite of the maxilla has
three instead of two bristles. Also, the lateral eye has six
ommatidia in E. serrata but is either absent or minute in E. tryx.

Eusarsiella phrix, new species

FIGURES 36,37

ETYMOLOGY.—From the Greek phrix (a ruffling of a smooth
surface).

HOLOTYPE.—Instar IV (A-l) female on slide and in alcohol,
QM W20743. (Specimen with appendages of adult visible
inside its appendages.)

TYPE LOCALITY.—Calliope River and Auckland Creek area,
near Gladstone, Queensland, Australia.

PARATYPES.—None.

DISTRIBUTION.—Collected only at type locality.
DESCRIPTION OF INSTAR IV FEMALE (Figures 36, 37).—

Carapace oval in lateral view, with long slender posteroventral
caudal process (Figure 36a-c).

Ornamentation (Figure 36a-c): Thin flange extends past
valve edge along margins except on caudal process where ends
of ventral and posterior flanges terminate on outer surface near
midlength of process (dashed line just within outer margin of
valve in Figure 36 a represents valve edge). Flange along dorsal
margin with large triangular process just posterior to midlength
and 3 or 4 smaller processes anterior to it; flange along
posterior margin with triangular process at midheight. Alate rib
extends from valve near midlength and midheight (in vicinity
of central adductor muscle attachments) to posterodorsal corner
where it reaches past valve edge (Figure 36 a). A second alate
rib, broadest in vicinity of central adductor muscle attachments,
continues as narrow indistinct rib almost to anterior valve
margin (Figure 36 a); surface of posterior parts of both alate
processes with minute U-shaped scales (Figure 36 a,b); ribs of
left and right valves differ only slightly in shape. Inner side of
flange along anterior and ventral margins bears numerous long
bristles (Figure 36 c), some bristles with stout proximal part.
Tip of caudal process with slender bristle at both ventral and
dorsal corners (Figure 36 c); outer surface of valves smooth,
with very few bristles, and without gel-like coating.

Infold: Anterior infold with minute bristle near valve
midheight. Infold of caudal process with 5 small spine-like
bristles (Figure 36 c); posterior infold with 2 setal bristles
dorsal to caudal process (Figure 36 c); 1 or 2 minute bristles
present just dorsal to caudal process and ventral to setal
bristles; inner margin of infold poorly defined.

Carapace Size (length (L), height (H), in mm): QM
W20743 (holotype), right valve with body removed: L = 1.95
including caudal process, H = 1.05 including flanges.

First Antenna (Figure 36<i): 1st joint bare. 2nd joint with
dorsal bristle with indistinct spines. 3rd joint fused to 4th, with
2 bristles (1 ventral small bare, 1 dorsal longer with few
indistinct spines); 4th joint with 3 bristles (1 dorsal with spines,
2 ventral bare). Ventral bristle of 5th joint long with minute
proximal filament and minute terminal papilla (only proximal
part of bristle shown). 6th joint fused to 5th joint, with short
medial bristle near dorsal margin. 7th joint: a-bristle about
same length as bristle of 6th joint, with slender subterminal
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FIGURE 36.—Eusarsiella phrix, new species, A-l female, holotype, QM W20743, length including caudal
process 1.95 mm: a,b, lateral view of complete specimen, and dorsal view showing only left valve, respectively;
c, posterior right valve, iv; d, left 1st antenna (not all terminal bristles shown), mv; e, distal protopodite and
endopodite, right 2nd antenna, mv;/, 5th limb.

hair, b-bristle about 3 times length of a-bristle, with minute with minute proximal filament and minute terminal papilla
terminal papilla; c-bristle same length as bristle of 5th joint, (only proximal part of bristle shown). 8th joint (bristles not
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FIGURE 37.—Eusarsiella phrix, new species, A- l female, holotype, QM W20743, a, left mandible (coxale endite
broken off), mv; b, right maxilla (not all endite bristles shown), lv; c, 6th limb; d, 7th limb; e, right furcal lamella,
lv; / , right lateral eye, medial eye (stippling indicates brown area), and Bellonci organ; g, 1st joint of right 1st
antenna, ?left lateral eye, medial eye (dashed circle outlines brown area), and Bellonci organ; h, 1st joint of 1st
antenna, medial eye (stippling indicates brown area), and Bellonci organ; i, 1st joint of left 1st antenna, medial eye
(stippling indicates brown area), and Bellonci organ; j , anterior of body from right side; k, left Y-sclerite.
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shown): d- and e-bristles very slightly shorter than c-bristle,
bare with blunt tips; f-bristle about same length as c-bristle,
with minute terminal papilla; g-bristle same length as c-bristle,
with minute terminal papilla.

Second Antenna: Protopodite bare (Figure 36e). Endopo-
dite 1-jointed, with 1 or 2 proximal ringed anterior bristles and
minute spine-like terminal bristle (Figure 36e). Exopodite: 1st
joint with minute terminal medial curved tubular bristle;
bristles of joints 2-8 with natatory hairs, no spines; 9th joint
with 2 bristles (1 short dorsal, 1 long ventral) with natatory
hairs; joints 2-8 with up to 10 indistinct medial spines along
distal edges.

Mandible (Figure 37a): Part of coxale containing endite
broken off both limbs of holotype; coxale with slender ventral
spines. Basale: ventral margin with 5 or 6 small bristles (2 or 3
proximal and 1 distal medial, 2 distal lateral); dorsal margin
with 1 short bristle distal to middle and 2 short ringed
subterminal bristles. Exopodite absent. 1st endopodial joint
with spines (on medial surface, ventral margin, and terminally
on dorsal margin), stout ventral claw with short row of minute
spines proximally on dorsal margin, and minute medial bristle
near base of claw. 2nd endopodial joint with small dorsal bristle
and stout ventral claw. 3rd endopodial joint with stout terminal
claw and 3 minute bristles (2 ventral, 1 dorsal).

Maxilla (Figure 376): Endites I and II (endite II bristles not
shown) each with 6 bristles; endite III with 4 bristles (not
shown). Coxale with short dorsal bristle on left limb but none
on right limb (Figure 31b) and with fringe of dorsal hairs.
Basale without bristles. Exopodite with 3 bristles (1 long, 2
short). Endopodite: 1st joint with spines along anterior margin
and spinous and pectinate alpha- and beta-bristles; 2nd joint
with 2 small a-bristles, 1 small c-bristle, and 5 stout pectinate
end bristles (middle bristle shorter, anterior bristle ringed
distally).

Fifth Limb (Figure 36/): Epipodite with about 34 bristles.
Single endite with short bristle. Exopodite: 1st joint with 3
bristles; joints 2-5 fused, with total of 8 or 9 bristles
(interpretation: 2nd joint with 3 bristles; 3rd joint with 3 or 4
bristles (2 long plus none or plus 1 minute on inner lobe, and 1
on outer lobe); fused 4th and 5th joints with total of 2 bristles).

Sixth Limb (Figure 37c): Single endite with 2 bristles (1
short medial, 1 longer terminal). End joint with 14 spinous
ringed bristles followed by space and 2 broad plumose
posterior bristles.

Seventh Limb (Figure 37d): Proximal group with 11
tapered bristles (juvenile character), 5 on one side, 6 on the
other, each with single bell; terminal group with 4 tapered
bristles, 2 on each side, each with 2 bells; all bristles without
marginal spines. Tip with small opposing combs, each with few
minute teeth.

Furca (Figure Tie): Each lamella with 5 claws; claw 1
nonarticulated; claws 1-4 with teeth along posterior edge,
some teeth longer than others, but none longer than width of
claw base (some of long teeth shown in Figure 37e); left

lamella with few spines following last claw; right lamella
anterior to left lamella by width of base of claw 1.

Bellonci Organ (Figure 37/-/): Tapering to narrow tip
(similar to that of Eusarsiella saengeri).

Eyes: Medial eye with brown area (Figure 37/-/). Lateral
eye: left side of holotype with triangular process with single
oval near tip (similar to process of E. tryx) (Figure 31g), but
right side with indistinct eye with light brown pigmented area
containing a few minute cells (eye somewhat similar to those of
E. saengeri but less distinct) (Figure 37/).

Upper Lip (Figure 37/): Single bare lobe.
Genitalia: Absent.
Posterior of Body: Evenly rounded, bare.
Y-Sclerite (Figure 31k): Similar to that of E. tryx.
COMPARISONS.—The carapace of E. phrix differs from those

of E. tryx and E. saengeri in having an alate process at
midlength and midheight in addition to the posterodorsal alate
process present on all three species. The alate processes on E.
phrix resemble those of Eusarsiella disparalis (Darby, 1965)
and E. dispar Komicker, 1986a, collected in the Atlantic Ocean
and Gulf of Mexico in the vicinity of North America, but the
first antenna of E. phrix differs from those species in having a
ventral bristle on the third joint.

Eurypylus Brady, 1869

TYPE SPECIES.—Eurypylus petrosus Brady, 1869:141, by
monotypy.

COMPOSITION.—This genus has eight species including
three (two described herein) from Australia.

DISTRIBUTION.—Continental shelf off Georgia, North
America; mangrove area in vicinity of Tanzania, East Africa;
Cape Verde Islands off West Africa; shallow water in vicinity
of Singapore; in vicinity of Mayotte and Glorioso Islands,
Indian Ocean; Lizard Island lagoon, Australia; and Darwin, sta
304, and Calliope River and Auckland Creek area, Australia,
herein.

DISCUSSION.—Species of Eurypylus may be divided into
two groups based on the distribution of claws on the furca: (1)
the E. petrosus group in which articulated secondary claws
follow two nonarticulated primary claws; and (2) the E. rousei
group in which articulated primary claws follow two nonarticu-
lated primary claws (Table 3).

Eurypylus rex, new species

FIGURES 38,39

ETYMOLOGY.—From the Latin rex (king).
HOLOTYPE.—Ovigerous female on slide and in alcohol, QM

W20742.
TYPE LOCALITY.—Calliope River and Auckland Creek area,

near Gladstone, Queensland, Australia.
PARATYPES.—None.
DISTRIBUTION.—Known only from type locality.
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TABLE 3.—Distribution of primary and secondary claws on caudal furca of females of species of Eurypylus
(P = primary; S = secondary; - = no claw). Claws 1 and 2 nonarticulated, other claws articulated.

Species

Eurypylus petrosus Group
Eurypylus concentricus
Eurypylus petrosus (juvenile)
Eurypylus setifera
Eurypylus darwinensis

Eurypylus rousei Group
Eurypylus chavturi
Eurypylus pulcher
Eurypylus rousei
Eurypylus rex

Claws

1 2 3 4 5 6 7 8

P P S S S
P P S S - -
P P S S S S S S
P P S S S S - -

p p p p p - - -
p p p p p - - -

DESCRIPTION OF ADULT FEMALE (Figures 38, 39).—

Carapace oval in lateral view, without rostrum or projecting
caudal process (Figures 38, 39a,b).

Ornamentation (Figures 38, 39a): Surface with many long
stout bristles tapering to slender tip; anterior and ventral
margins with closely spaced long slender bristles, most with
slightly broader place at >/3 to xli length. Surface without
gel-like coat. (Bristles are fragile and it is possible that many
bristles have broken off of specimen illustrated (Figure 38).)

Infold: Anterior infold with minute bristle near valve
midheight. Posterior infold with 2 setal bristles (Figure 39ft).
Right valve: posteroventral comer with row of 6 small bristles

(Figure 39ft); inner edge of infold in vicinity of posteroventral
comer with 3 minute bristles. Left valve: inner edge of valve at
posteroventral corner straight and set inward from overreaching
shell (Figure 39a); bristles of infold obscured.

Carapace Size (length (L), height (H), in mm): QM
W20742 (holotype, disarticulated valves): left, L = 0.88,
H = 0.73; right, L = 0.87, H = 0.72.

First Antenna (Figure 39c): 1st joint bare. 2nd joint with
indistinct spines proximal to dorsal bristle. 3rd and 4th joints
fused; 3rd joint with 2 bristles (1 ventral, 1 dorsal); 4th joint
with 2 bristles (1 long ventral, 1 short dorsal). Ventral bristle of
long 5th joint with small proximal filament. 6th joint fused to

FIGURE 38.—Eurypylus rex, new species, ovigerous female, holotype, QM W20742, length 0.88 i
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FIGURE 39.—Eurypylus rex, new species, ovigerous female, holotype, QM W20742: a, posteroventral comer left
valve, iv; b, posteroventral corner right valve, iv; c, right 1st antenna, lateral view; d, distal protopodite,
endopodite, and part of 1st exopodial joint, second antenna, iv; e, right mandible, mv;/. endites of maxilla; g, left
maxilla, mv; h, 5th limb; i, 6th limb;), 7th limb; k, left furcal lamella, Iv; /. anterior of body from left side showing
upper lip, medial eye (stippling indicates brown pigment), and Bellonci organ.

5th joint, with small medial bristle near dorsal margin. 7th
joint: a-bristle about 3 times length of bristle of 6th joint;

b-bristle longer than a-bristle; c-bristle about same length as
bristle of 5th joint, with 2 small marginal filaments. 8th joint:
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d- and e-bristles slightly shorter than c-bristle, bare with blunt
tips; f-bristle about same length as e-bristle, with small
proximal filament; g-bristle about same length as c-bristle.

Second Antenna: Protopodite bare (Figure 39d). Endopo-
dite 1-jointed, with 1 short proximal anterior bristle (Figure
39d). Exopodite: 1st joint with minute slightly curved
terminal tubular bristle; bristles of joints 2-8 long, without
spines or natatory hairs; 9th joint with 2 bare bristles (dorsal
bristle very short, about combined length of joints 7 and 8;
ventral bristle long); joints 2-7 with medial fan of distinct
spines near distal edge.

Mandible (Figure 39<?): Coxale endite represented by stout
spine with few minute proximal marginal spines; ventral
margin of coxale with long hair-like spines. Basale: ventral
margin with 6 small bristles; dorsal margin with subterminal
spine-like bristle. Exopodite absent. 1st endopodial joint with
few distal medial spines, terminal dorsal spines, 1 small
spine-like bristle at proximal end of base of stout ventral claw,
and lateral row of 6 minute spines along distal edge near dorsal
margin (not shown). 2nd endopodial joint with stout ventral
claw and 1 small spine-like dorsal bristle at midlength. 3rd
endopodial joint with stout terminal claw and 1 small spine-like
ventral bristle.

Maxilla: Endite I with 5 bristles; endite II with 4 bristles;
endite III with 6 bristles (Figure 39/). Coxale with short dorsal
bristle and dorsal fringe of long hairs (Figure 39g). Basale with
short bristle near base of exopodite. Exopodite with 2 slender
bristles (Figure 39g). Endopodite: 1st joint with spinous
alpha-and beta-bristles; 2nd joint with 2 a-bristles (posterior
bristle long), 1 c-bristle, and 5 end bristles (middle bristle
shorter, anterior bristle pectinate proximally and ringed
distally).

Fifth Limb (Figure 39h): Single endite with small bristle.
Exopodial joints 1-5 fused, with total of 7 bristles (interpreta-
tion: 1st and 2nd joints each with 2 bristles; joints 3-5 with 3
bristles (1 small)).

Sixth Limb (Figure 39/): Endite I with 3 small bristles. End
joint with anterior projection with 4 spinous bristles (projection
could be interpreted to be endite II) followed by 4 or 5 bristles
with short spines and then by 2 posterior plumose bristles.

Seventh Limb (Figure 39y): Proximal group with 2 bristles,
1 on each side, each with 3 or 4 bells. Terminal group with 6
bristles, 3 on each side, each with 3-7 bells; bristles without
marginal spines. Terminal segment with comb with 6 or 7 teeth
(2 long teeth at midwidth and 2 short teeth on one side, 2 or 3
on the other) opposite 1 or 2 small pegs (partly obscured on
holotype).

Furca (Figure 39k): Each lamella with 5 claws decreasing
in length posteriorly; claws 1 and 2 nonarticulated; each claw
with posterior teeth of similar length; claws 1 and 2 with
numerous spines along anterior edges; claw 3 with few long
hairs along anterior edge; left lamella with few ventral spines
following claw 5; right lamella with medial row of hairs just

proximal to base of claw 1 and with medial rows of shorter
hairs just posterior to anterior edge.

Bellonci Organ (Figure 39/): Elongate, bare, with 3 or 4
weakly developed sutures near midlength; broad terminal
segment with minute process at tip.

Eyes: Medial eye bare, with brown pigment (Figure 39/).
Lateral eyes absent.

Upper Lip (Figure 39/): Rounded.
Genitalia: Round disk with sclerotized rim on each side of

body anterior to furca.
Posterior of Body: Evenly rounded, bare.
Y-Sclerite: Typical for subfamily.
Number of Eggs: QM W20742 (holotype) with 1 egg in

marsupium and 4 unextruded eggs; length of extruded egg 0.19
mm, length of 1 unextruded egg 0.13 mm. (Egg in marsupium
amber color and with transparent sheath but without visible
appendages. It cannot be stated with certainty that it is an
ostracode egg.)

REMARKS.—The absence of natatory hairs on the exopodial
bristles of the second antennae indicates that the female is
either incapable of swimming or is at most a poor swimmer.
The absence of hairs is not the result of their being bitten or
rubbed off.

COMPARISONS.—In a key to species of Eurypylus in
Kornicker (1992:160), the present species keys out to E.
pulcher Hall (1985:500) known from Lizard Island, Australia.
The carapace of that species is strongly reticulate and is without
the long stout bristles present on E. rex. Eurypylus rex is the
only known species of the genus with the adult female not
having natatory hairs on the exopodial bristles of the second
antenna.

Eurypylus darwinensis, new species

FIGURES 40-43

ETYMOLOGY.—Named for Darwin, Australia.
HOLOTYPE.—Ovigerous female on slide and in alcohol, AM

P45366.
TYPE LOCALITY.—Darwin, Australia, sta JLB Darwin 304,

East Point, 22 Aug 1982, intertidal washings of algae and
substrate.

PARATYPES.—Type locality: AM P45368, adult male on
slide and in alcohol.

DISTRIBUTION.—Known only from type locality.
DESCRIPTION OF ADULT FEMALE (Figures 40, 41).—

Carapace oval in lateral view, with small caudal process
(Figure 40).

Ornamentation (Figures 40, 41a): Surface rugose with
U-shaped ridge just within dorsal, anterior, and ventral
margins; dorsal arm of ridge terminates posteriorly in small
knob-like process; a second U-shaped ridge well within outer
ridge terminates posteriorly in poorly defined short vertical
ridge; a short ridge present between posterior ends of the 2
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FIGURE 40.—Eurypylus darwinensis, new species, ovigerous female, holotype,
AM P45366 length 0.80 mm.

U-shaped ridges terminates posteriorly in stout knob-like
process extending past posterodorsal edge of valve. Surface of
valves with abundant shallow fossae and minute papillae (latter
not shown). Anterodorsal, anterior, and ventral margins of
valves with numerous long bristles with bases (many bases
broad) on inner side of margin; outside edge of caudal process
with 8-10 long bristles with broad bases; bristles on lateral
surface of valves sparse. Surface without gel-like coating.

Infold: Anterior infold with 1 small bristle near midheight
of valve. Infold of caudal process with 5-7 small bristles
(Figure 41a); posterior infold with 2 setal bristles near valve
midheight (Figure 41a); inner margin of infold with 3 or 4
minute bristles in vicinity of caudal process.

Carapace Size (length (L), height (H), in mm): AM
P45366 (holotype), L = 0.80, H = 0.66.

First Antenna (Figure 4lb,s): 1st joint bare. 2nd joint with
few indistinct dorsal spines and 1 spinous dorsal bristle. 3rd
joint fused to 4th joint; 3rd joint with 2 bristles (1 ventral, 1
dorsal); 4th joint with few distal dorsal spines and 3 bristles (2
ventral, 1 dorsal). 5th and 6th joints fused; dorsal margin of 5th
joint with numerous indistinct minute spines (these could be
foreign but are present on both limbs of holotype); ventral
bristle of 5th joint with 1 indistinct minute filament at proximal
V3, minute terminal papilla, and rings in distal xh; 6th joint with
small medial bristle near dorsal margin. 7th joint: a-bristle
about twice length of bristle of 6th joint; b-bristle about same
length as a-bristle, with minute terminal papilla; c-bristle same
length as bristle of 5th joint, with 2 minute filaments in
proximal V3, minute terminal papilla, and rings in distal x/3. 8th

joint: d- and e-bristles about same length as c-bristle or very
slightly shorter, bare with blunt tips; f-bristle shorter than
c-bristle, with minute proximal filament, minute terminal
papilla, and rings in distal V2; g-bristle same length as c-bristle,
with 3 minute proximal filaments, minute terminal papilla, and
rings in distal 73. (Terminal papillae not shown on bristles of
7th and 8th joints.)

Second Antenna: Protopodite bare; dorsal margin with
concavity near midlength (only holotype examined) (Figure
4\e,r). Endopodite 1-jointed with 1 small proximal anterior
bristle (Figure 41e) and no medial spines. Exopodite: 1st joint
with small recurved terminal medial bristle; bristle of 2nd joint
long, with 8-17 slender ventral spines in proximal 2/3 and
natatory hairs in distal l/y, bristle of joint 3 with 0-7 proximal
ventral spines and natatory hairs; bristles of joints 4-8 with
natatory hairs, no spines; 9th joint with 2 bristles (1 very short
dorsal bare, 1 long ventral with natatory hairs); usual row of
minute spines along distal edges of joints absent

Mandible (Figure 41c,d): Coxale endite represented by
small proximal ventral spine; coxale with short row of ventral
spines. Basale: ventral margin with 6 bristles (4 medial, 2
lateral); dorsal margin with 1 minute distal spine-like bristle.
Exopodite represented by minute indistinct process set inward
from dorsal margin of basale (Figure 41a"). 1st endopodial
joint: distal medial surface with about 10 small spines forming
single crescent-like row, and few small indistinct spines along
distal edge near dorsal margin; ventral margin with stout
ventral claw. 2nd endopodial joint with stout ventral claw. 3rd
endopodial joint with minute ventral spine-like bristle and stout
terminal claw (a minute dorsal spine-like bristle also may be
present but not seen with certainty).

Maxilla: Endite I with 6 bristles (Figure 41/); endite II
with 4 bristles (Figure 41g); endite III with 5 bristles (Figure
4\h). Coxale with short dorsal bristle with short spines (Figure
41/). Basale with short bristle near base of exopodite (Figure
41/) and diaphanous thumb-like flap in vicinity of endite III
(Figure 4lh). Exopodite with 3 bristles (1 long, 2 short) (Figure
41/). 1st endopodial joint with few indistinct distal spines on
anterior margin and pectinate alpha- and beta-bristles. 2nd
endopodial joint with 2 a-bristles, 1 shorter c-bristle, and 5
pectinate end bristles.

Fifth Limb (Figure 41/): Epipodite with 31 bristles. Single
endite with 1 short bristle. Exopodite: 1st joint with 2 bristles.
Joints 2-5 fused, with 6 bristles (interpretation: 2nd joint with
2 bristles; 3rd joint with 1 long bristle on inner lobe and 1 short
bristle on outer lobe; fused 4th and 5th joints with total of 2
bristles).

Sixth Limb (Figure 4U): With 2 closely spaced endites
(endite I with 1 short bristle, and endite II with 1 short medial
bristle and 1 longer terminal bristle (both endites also could be
interpreted as a single endite with 3 bristles)). End joint with 10
anterior bristles with short marginal spines (all bristles ringed,
but rings not shown) closely followed by 2 broad plumose
bristles; posterior margin and medial surface near posterior
margin with abundant long hairs.
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FIGURE 41 (opposite page).—Eurypylus darwinensis, new species, ovigerous
female, holotype, AM P45366: a, posterior left valve, iv; b, right 1st antenna,
mv; c, right mandible, mv; d, exopodite on basale of left mandible (dorsal edge
towards top), lv; e, protopodite (with straight sclerite connected at posterodor-
sal corner) and endopodite of left 2nd antenna, mv; f,g, endites I and II,
respectively, right maxilla; h, endite III and diaphanous dorsal process, left
maxilla; i, left maxilla (not all endite bristles shown), lv;y, 5th limb; k, 6th limb;
/, combs of tip of 7th limb; m, right lamella of furca, and posterior claw of left
lamella showing spines posterior to claw; n, posterior of body from right side;
o, medial eye (stippling indicates brown pigment) and Bellonci organ; p, lateral
eye (stippling indicates brown pigment); q, right lateral eye, medial eye, and
Bellonci organ (stippling in eyes indicates brown pigment); r, left lateral eye
(stippling indicates brown pigment) and endopodite of left 2nd antenna in place
on body; 5, anterior of body from right side.

Seventh Limb: Proximal group with 2 bristles, 1 on each
side, each with 3 bells. Terminal group with 6 bristles, 3 on
each side, with 2 and 5 bells. All bristles without marginal
spines. Terminal segment with comb of about 8 teeth opposite
comb of about 7 shorter teeth (exact number of teeth difficult to
resolve) (Figure 41/).

Furca (Figure 41 m,n): Each lamella with 6 claws; claws 1
and 2 primary and nonarticulated; claws 3-6 secondary and
articulated. Posterior edges of claws 1 and 2 with stout
proximal teeth and small distal teeth; anterior edges with
slender distal spines. Claws 3-6 with small teeth along
proximal parts of anterior and posterior edges and with smaller
teeth distally along posterior edges. Right lamella with few
spines along anterior edge; left lamella with numerous spines
following last claw. Right lamella anterior to left lamella by
width of base of claw 1.

Bellonci Organ (Figure 4\o,q): Elongate, bare, with
indistinct suture near midlength; proximal segment with thicker
exoskeleton; distal segment broader and with rounded tip.

Eyes: Medial eye bare, with brown pigment (Figure
41 o,q). Lateral eye easily visible, with 5 amber-colored
ommatidia and brown pigment between ommatidia (Figure
41p-r).

Upper Lip (Figure 41s): Rounded.
Genitalia (Figure 4\n): Round disk with sclerotized rim on

each side of body anterior to furca.
Posterior of Body (Figure 41 n): Bare, with part posterior to

Y-sclerite projecting outward (posteriorly) from part ventral to
Y-sclerite.

Y'Sclerite (Figure 4ln): Typical for subfamily.
Number of Eggs: AM P45366 (holotype) with 4 eggs in

marsupium and with smaller unextruded eggs; length of 1
extruded egg 0.181 mm.

DESCRIPTION OF ADULT MALE (Figures 42,43).—Carapace

differs from that of female in being more elongate and in
having a slightly projecting rostrum (Figure 42).

Ornamentation (Figures 42, 43a-c): Surface rugose but
with ridges less well defined than those of female; knob-like
process in posterodorsal corner of valve. Abundant surface
papillae longer and more pointed than those of female (papillae

FIGURE 42.—Eurypylus darwinensis, new species, adult male, paratype, AM
P45368, length 0.76 mm.

shown in Figure 43b,c). In general, type and distribution of
surface bristles similar to that of female (Figure 43a,c).

Infold: Anterior infold with minute bristle ventral to
rostrum (Figure 43a). Infold of caudal process with 2 minute
bristles (Figure 43b,c)- Posterior infold with 2 setal bristles
dorsal to caudal process (Figure 43b,c). Inner margin of infold
with 1 or 2 minute bristles ventral to caudal process (Figure
43c).

Carapace Size (length (L), height (H), in mm): AM
P45368, L = 0.76, H = 0.55.

First Antenna: Lost during dissection but of usual type,
with abundant slender filaments on sensory bristle of 5th joint.

Second Antenna: Protopodite bare (Figure 43a*); anterior
half of dorsal margin straight or slightly concave (Figure 43n).
Endopodite similar to that of female except with 2 proximal
anterior bristles rather than 1 and with 2 medial rows of long
hairs (Figure 43d). Exopodite: minute medial terminal bristle
of 1 st joint straight, not curved as on female; bristle of 2nd joint
with about 10 proximal ventral spines followed by natatory
hairs; bristles of joints 3-8 with natatory hairs, no spines; 9th
joint with 2 bristles (dorsal bristle short bare; ventral bristle
long with natatory hairs); joints without usual row of minute
spines along distal edges.

Mandible (Figure 43e,f): Coxale endite represented by
minute spine near ventral margin; coxale without ventral
spines. Basale: ventral margin with 6 small bristles (4 medial,
2 along ventral edge or slightly lateral); dorsal margin with 1
distal bristle (bristle missing on limb illustrated but socket
present; length of bristle unknown). Exopodite absent. 1st
endopodial joint: medial surface with numerous rows of minute
spines; dorsal margin with row of minute terminal spines;
ventral margin with 2 minute distal spines and 2 terminal
bristles (1 small bare ringed and with base medial, 1 long stout
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FIGURE 43.—Eurypylus darwinensis, new species, adult male, paratype, AM P45368: a,b, anterior and posterior
of left valve, respectively, iv; c, posterior right valve, iv; d, distal protopodite and endopodite left 2nd antenna,
mv; e, right mandible, mv;/, detail of tip of e; g, left maxilla (exopodite not shown), lv; h, exopodite right maxilla,
lv; i, 5th limb; j , endites I and II right 6th limb, mv; k, endite left 6th limb, mv; /, left 6th limb (endite not shown),
mv; m, posterior of body from left side; n, dorsal part of anterior of body from left side (stippling in medial eye
indicates brown pigment) (note sclerite connected to 2nd antenna); o, medial eye (stippling indicates brown
pigment) and Bellonci organ.
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ringed in distal 73 and with minute proximal spines perpendic-
ular to ventral edge). 2nd endopodial joint: medial surface with
2 rows of spines; dorsal margin at midlength with long slender
bare ringed bristle; ventral margin with stout bare unringed
terminal claw. 3rd endopodial joint with stout bare terminal
claw and 3 bristles (1 dorsal minute indistinct, 2 ventral (1
small bare, other longer ringed and with minute spines
perpendicular to ventral edge)). (Above description based on
right limb; left limb missing from specimen, possibly lost
during dissection.)

Maxilla (Figure 43g,h): Limb reduced. Endites with
weakly formed bristles; bristles difficult to resolve (not all
shown). Coxale with well-developed, indistinctly ringed dorsal
bristle with few marginal spines. Exopodite with 3 well-
developed bristles (1 long spinous, 2 short bare) (Figure 43/J).
Endopodite: 1st joint with weakly developed alpha- and
beta-bristles; 2nd joint with 8 weakly developed bristles.

Fifth Limb (Figure 43/): Single endite with 1 short ringed
bristle. Exopodite: 1st joint with 2 ringed bristles. Joints 2-5
fused, with 8 bristles (interpretation: 2nd joint with 3 bristles;
3rd joint with 1 bristle on inner lobe and 1 on outer lobe; fused
4th and 5th joints with total of 3 bristles). Bristle on inner lobe
of 3rd joint and most bristles of 4th and 5th joints shorter than
those of female.

Sixth Limb (Figure 43./-/): Left limb with single endite
with 2 small bristles (Figure 43Jfc); right limb with 2 endites
(endite I with 1 small bristle, and endite II with 2 small bristles
(Figure 43./)). End joint with 2 very long plumose anterior
bristles, 4 bristles with short spines, and 6 or 7 plumose bristles
(endite broken off in Figure 43/).

Seventh Limb (Figure 43m): Small, bare, thumb-like.
Furca (Figure 43m): Similar to that of adult female except

with 2 instead of 4 secondary claws; left lamella with many
spines following last claw.

Bellonci Organ (Figure 43n,o): Elongate with indistinct
suture at midlength (a few weak sutures may be in distal half
but not clearly resolved).

Eyes: Medial eye bare, with brown pigment (Figure
43n,o). Lateral eye about same size as medial eye, with 10
amber-colored ommatidia and brown pigment between them
(Figure 43/i).

Genitalia (Figure 43m): Lobes (1 with hook-like tip) on
each side of body anterior to furca.

Upper Lip, Posterior of Body (Figure 43m), and Y-Sclerite
(Figure 43m): Similar to those of female.

REMARKS.—The presence of only four claws on each
lamella of the furca of the male compared to six on the female
is unusual and suggests that the male and female may not be
conspecific. Resolution of this may have to await the study of
additional collections.

COMPARISONS.—Female: The carapace of E. darwinensis is
without the stout surface bristles present on E. rex. The

carapace of E. darwinensis resembles that of E. pulcher Hall,
1985, from Lizard Island, Australia. Eurypylus darwinensis
differs from E. pulcher mainly in having one rather than two
bristles on the endopodite of the second antenna, two rather
than three ventral bristles on the fourth joint of the first antenna,
and especially in that the third furcal claw is not a primary claw;
also, E. darwinensis has six rather than five furcal claws.
Eurypylus darwinensis differs from E. setifera (Poulsen, 1965)
in having fewer furcal claws (six rather than seven or eight) and
one or two instead of three endites on the sixth limb.

CYLINDROLEBERIDIDAE Muller, 1906

COMPOSITION.—The Cylindroleberididae includes three
subfamilies: Cylindroleberidinae, Cyclasteropinae, and Aster-
opteroninae. All have been reported from the vicinity of
Australia (Komicker, 1981b:18; 1994), but only members of
the last two subfamilies are considered herein.

DISTRIBUTION.—Cosmopolitan at depths of 1-4500 m.

ASTEROPTERONINAE Kornicker, 1981

Asteropterygion Kornicker, 1981

TYPE SPECIES.—Asteropterygion thomassini Kornicker,
1981b.

COMPOSITION.—Three species of this genus are known from
the vicinity of Australia: Asteropterygion liguriae (Granata,
1915), A. magnum (Poulsen, 1965), and A. climax, a new
species described herein.

DISTRIBUTION.—Cosmopolitan between the latitudes 34°N
and 41°S. Known depth range is 0-363 m, and questionably to
1100 m.

Asteropterygion climax, new species

FIGURES 44-57

ETYMOLOGY.—From the Latin climax (a succession of ideas
progressing in force to a culmination).

HOLOTYPE.—Partly dissected A-l male in alcohol, AM
P45370.

TYPE LOCALITY.—Gulf of Carpentaria, in vicinity of Weipa,
Queensland, Australia; depth 10 m; 16 Nov 1981, time 1643.

PARATYPES.—Type locality: USNM 194279, dissected A-l
male on 2 slides (right valve coated for SEM) and in alcohol;
USNM 194280, dissected adult male on 3 slides (left valve
coated for SEM) and in alcohol; USNM 194098,3 undissected
juveniles in alcohol.

DISTRIBUTION.—Known only from type locality in Gulf of
Carpentaria.

DESCRIPTION OF A-l MALE (Figures 44-51).—Carapace
rugose, with well-developed rostrum and incisur (Figures 44,
45); caudal process not projecting past valve edge. Valve
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overlaps edge on all margins except posterior edge of caudal
process; overlap broadest on rostrum and at anteroventral
corner.

Ornamentation: Surface with stout node on rostrum, 2
stout nodes near ventral margin, 1 stout node at midheight near
posterior end, 1 stout node near posterodorsal margin, and 1 or
2 nodes at midlength dorsal to midheight (Figures 44, 45).
Surface with rounded fossae (Figures 44,45,46a-f,h,i, 41a,b)\
fossae on nodes smaller than fossae elsewhere (Figure 46h).
Scanning electron microscope (SEM) micrographs reveal
minute digitate papillae inside fossae (Figure 47b,c,f,g) and
minute reticulations between fossae (Figure 41a-d). Lateral
surface of valves with sparsely distributed bristles (Figures 46/,
41a-d). Edge of valve with numerous closely spaced bristles
(Figure 46f,g,i) (in lateral view bases of bristles hidden by
valve overlap).

Infold: Infold of rostrum with abundant bristles. Narrow
list extending from anteroventral infold to dorsal end of caudal
process; lamellar prolongation observed along anteroventral
part of list; list along ventral margin crenulate; long simple
bristles present along anteroventral and ventral list (Figure
48 a); list anterior to caudal process straight and with short
and long bristles (some of latter with parallel sides). A beaded
ridge just inside valve edge extends along anteroventral and
ventral infold becoming closer to edge in posterior half of
ventral margin (Figure 48 a); ridge absent along caudal process.
Anteroventral infold with many short bristles between list and
beaded ridge (Figure 48 a). Infold of caudal process with row of
about 30 bristles just within and parallel to valve edge.

Hingement: Posterior end of hingement with large tooth on
left valve and large socket on right valve (Figure 46b).

Carapace Size (length (L), height (H), in mm): AM
P45370 (holotype), L = 4.2, H = 3.0. USNM 194279, L = 4.5,
H = 3.4.

First Antenna (Figure 4Sb,c): 1st joint with ventral hairs.
2nd joint: ventral margin with long proximal and short distal
hairs; dorsal margin with short proximal hairs and 5 spinous
bristles; lateral surface with 2 spinous bristles near midlength;
medial surface with hairs along distal margin and near ventral
margin. 3rd joint trapezoidal; dorsal margin with 5 spinous
bristles (1 proximal, 4 terminal); ventral margin with 1 short
bristle. 4th joint: dorsal margin with 1 long spinous terminal
bristle; ventral margin with 4 spinous bristles (1 long, 3 very
short). 5th joint: dorsal margin and distal lateral surface with
rows of hairs; sensory bristle with 8 short proximal filaments
and 5 long terminal filaments (distal pair fused proximally). 6th
joint short, with spinous medial bristle about 3A length of 5th
joint. 7th joint: a-bristle slender, claw-like; b-bristle about
twice length of a-bristle, with 9 short filaments; c-bristle
slightly longer than b-bristle, with about 15 marginal filaments.
8th joint: d- and e-bristles about '/3 longer than a-bristle, bare
with blunt tips; f-bristle bent dorsally, about same length as
b-bristle and with about 21 filaments; g-bristle about same
length as c-bristle, with about 12 marginal filaments.

FIGURE 44.—Asteropterygion climax, new species, A - l male, paratype,
USNM 194279, length 4.5 mm.

Second Antenna: Protopodite ovoid, with few short distal
spines along dorsal margin, long hairs along ventral margin
(Figure 4Sd,e), and with 1 short distal medial bristle (Figure
48 e). Endopodite 3-jointed (Figure 48 e): 1st joint elon-
gate with 7 small slender bristles (5 at proximal end, 2 slightly
distal to them); 2nd joint more than twice length of 1st joint,
with 3-5 small distal lateral bristles; 3rd joint about 2/3 length
of 2nd joint, with long proximal filament and narrow rounded
tip either bare or with minute bristle. Exopodite: 1st joint with
minute straight medial bristle on distal margin (not shown in
Figure 48 d); bristle of 2nd joint very long, with natatory hairs
and proximal ventral spines; bristles of joints 3-8 with natatory
hairs; 9th joint with 5 bristles, all with natatory hairs (3 stout
bristles also may have few minute ventral spines); joints 3-8
with basal spines increasing in size on distal joints (spine of 8th
joint about 3A length of 9th joint); 9th joint with lateral spine
about same size as basal spine of 8th joint; joints 2-8 with
minute spines along distal margin and few rows of indistinct
spines proximal to edge; dorsal margin of 2nd joint 23A times
length of dorsal margin of 3rd joint.

Mandible: Coxale endite of USNM 194279 with small
bristle near base of ventral branch of left limb (Figure 49b) but
not on right limb (Figure 49a); ventral branch with spines
forming about 7 oblique rows and tip with 3 minute teeth
(Figure 49a); ventral margin of dorsal branch with 2 minute
teeth followed by 4 larger triangular nodes, 1 small spine close
to distal node, 2 longer slender spines, and small main spine
(Figure 49a); tip of branch with short spine; dorsal margin of
branch with few minute distal serrations and long subterminal
bristle with short marginal hairs and longer spines near base;
margin of branch between tip and main spine and between tip
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and subterminal dorsal bristle with minute spines. Basale endite
(Figure 49c): tip with 7 end-type bristles; ventral margin with
7 triaenid bristles (terminal pair of spines only slightly longer
than subterminal pair); 3 dwarf bristles near dorsal margin
(distal bristle about twice length of others). Basale (Figure
49d): ventral margin with 9 triaenid bristles, 1 long
subterminal bristle with long spines, and 6 or 7 minute bare
bristles with bases either medial or lateral; dorsal margin with
6 or 7 slender bristles (bare or with short spines) in middle part
and 2 long stout terminal bristles with long spines; medial
surface with long hairs. Exopodite almost reaching distal
margin of 1st endopodial joint, hirsute, with 2 distal ventral
bristles (proximal bristle about twice length of distal bristle)
(Figure 49d). 1st endopodial joint with 8 ventral bristles (2
long stout proximal, 5 shorter distal, and 1 minute both
proximal and medial) (Figure 49d). 2nd endopodial joint
(Figure 49e): ventral margin with 7 spinous bristles; dorsal
margin and medial surface near dorsal margin with abundant
long and short bristles (not all shown in Figure 49e). 3rd
endopodial joint with 6 bristles (3 long stout, 3 slender (1 long
lateral, 2 short ventral) (Figure 49/)).

Maxilla (Figure 48/): Epipodite long slender with hairs at
pointed tip. Endite I with 6 or 7 stout spinous bristles, 1 or 2
shorter slender bristles, and 1 or 2 minute bare medial bristles;
endite II with 3-5 stout spinous bristles; 7 or 8 short bristles
present near bases of bristles of endite II. Basale: dorsal margin
with 4 proximal bristles with terminal hairs and 6 or 7 distal
bristles (1 very long) oriented dorsally (some with bases on
medial surface); ventral margin with row of 15 short spinous
bristles, 1 long spinous distal bristle, and 1 long terminal
bristle; medial side near ventral margin with 3 or 4 distal
bristles (1 long spinous, 2 or 3 short bare); lateral side with 1
short proximal bristle near ventral margin (dashed in Figure
48 / ) . Exopodite minute, with 3 bristles (1 long,
2 short). Endopodite: 1st joint with long hairs, 1 short bare
alpha-bristle, and 1 long spinous beta-bristle; 2nd joint with 6
terminal bristles.

Fifth Limb (Figure 49g): Comb short, with strongly arched
dorsal margin with 9-11 small proximal bristles; dorsal margin
hirsute except for short span anterior to midlength. Exopodial
bristles comprise 2 long spinous bristles, 3 small bare bristles
between bases of long bristles, and 4 short bristles (2 longer
bristles spinous, 2 shorter bristles bare) closer to ventral
margin; 2 bristles at anteroventral corner with bases short
distance from comb edge; bristles along ventral margin of
comb of 3 different lengths.

Sixth Limb (Figure 49h): With 4 small epipodial bristles.
Anterior margin with distinct suture separating trunk from
skirt. Medial surface in anterodorsal corner of trunk with about
20 stout spines and with rows of slender spines ventral to them.
Anterior margin of trunk with 3 rows of bristles: inner row with
6 bare bristles followed by 10 spinous bristles; middle row with
14 spinous bristles; outer row with 24 spinous bristles with

bases on edge of trunk (not all bristles shown). Anterior margin
of skirt ventral to suture with 8 or 9 slender spinous bristles.
Anterior comer and ventral margin of skirt with 21 long bristles
(with long spines) along edge, 10 shorter bristles (with long
spines) with bases medial and set back slightly from ventral
edge, 10 shorter bristles (with short spines) with bases medial
and set back slightly farther from ventral edge, and about 30
minute bristles (either bare or with minute spines) with bases
medial and set back slightly farther from ventral edge (not all
bristles shown); 7 additional small bristles along ventral margin
posterior to last long spinous ventral bristle; posterior tip of
limb skirt translucent, separated slightly from rest of skirt by
small indentation at ventral edge, and with 3 terminal weakly
developed plumose bristles; tip and posterior part of skirt and
trunk with abundant long hairs. Lateral flap at anterior comer of
skirt obscured but with several slender plumose bristles (not
shown). An internal sclerite at trunk midwidth bends at
proximal end to intersect anterodorsal comer of trunk.

Seventh Limb: USNM 194279: Each limb with 37-44
cylindrical bristles per side to make up actual total of 75-81
bristles per limb; short bristles with 2 or 3 bells, longer bristles

FIGURE 45.—Asteropterygion climax, new species, A- l male, paratype,
USNM 194279, length 4.5 mm, stereoscopic SEM micrograph pair of right
valve.
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FIGURE 46.—Asteropterygion climax, new species, A- l male, paratype, USNM 194279, outside SEM views of
right valve: a-d, anterior, posterior, dorsal, and ventral views, respectively; e, lateral view of incisur, anterior of
valve to bottom of picture;/, detail from midheight of a; g, detail from lower right of/(arrow); h, posterodorsal
corner right valve, lv; /', detail of edge from midheight of d (see arrow).
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FIGURE 47.—Astewpterygion climax, new species, A- l male, paratype, USNM 194279. outside SEM views of
right valve: a, detail from Figure 46/i (see upper arrow); b, detail from Figure 46>i (see 3rd arrow from top); c,
detail from b (see arrow); d, detail from Figure 46/i (see 2nd arrow from top); e, detail from Figure 46> (see
arrow);/ detail from bottom of fossa in Figure 467i (see bottom arrow); g, detail from c (see arrow).
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FIGURE 48.—Asteropterygion climax, new species, A- l male, paratype, USNM 194279: a, anteroventral margin
left valve, iv; b,c, left 1st antenna, lv; d, protopodite and 1st exopodial joint right 2nd antenna, lv; e, distal
protopodite and endopodite right 2nd antenna, mv; / left maxilla; g, tip of 7th limb (only teeth of 1 side shown);
h, one of two copulatory organs on specimen (drawn under cover slip).
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FIGURE 49.—Asteropterygion climax, new species, A- l male, paratype, USNM 194279: a, coxale endite right
mandible, mv; b, proximal part of coxale endite left mandible, mv; c, basale endite left mandible, mv; d, part left
mandible, mv; e, endopodite left mandible (not all bristles shown), mv;/, 3rd endopodial joint left mandible, mv;
g, comb of left 5th limb, lv; h, right 6th limb (spines not shown on all bristles), mv.
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FIGURE 50.—Asteropterygion climax, new species, A- l male, paratype, USNM 194279: a, right furcal lamella,
lv; b, medial eye and Bellonci organ; c, posterior end of protopodite of right 2nd antenna, and right lateral eye;
d, upper and lower lips and location of mouth; e, posterodorsal corner of body showing posterior process;/, right
Y-sclerite.

with up to 7 bells; bristles without marginal spines. Terminus
with opposing combs, each with 26-28 teeth (5 or 6 teeth at
midwidth of comb shorter than adjacent teeth, and teeth
decrease in length at each end of comb) (only 1 comb shown in
Figure 48 #).

Furca (Figure 50a): Each lamella with 9 claws decreasing
in length and width posteriorly along lamella; claws 1 to 4 or 5
with posterior teeth stouter along distal half; posterior 3 or 4

claws appearing weak and flexible; all claws with hairs along
anterior margins. Each lamella with medial hairs at bases of
claws and following claws; anterior edge of lamella with small
spines; right lamella anterior to left lamella by width of base of
claw 1.

Bellonci Organ (Figure 506): With indistinct suture at
about lU length; broad part distal to midlength with indistinct
striations; tip nipple-like.
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Eyes: Medial eye large, bare, with area of brown pigment
(Figure 5Qb). Lateral eye with numerous ommatidia (about 50)
and brown pigment (Figure 50c).

Lips (Figure 50d): Upper lip comprising 2 hirsute lobes,
one on each side of low saddle; spines absent. Lower lip a
hirsute flap on each side of mouth.

Genitalia (Figure 48 h): Comprising minute lobes with few
bristles.

Posterior of Body (Figure 50<?): Hirsute, with very long
hairs near posterior end of girdle; posterodorsal process bent on
USNM 194279 but with 2 lobes: posterior lobe with long hairs,
anterior lobe bare. Gills well developed.

\-Sclerite (Figure 50/): Without ventral branch.
Protistans: Some appendages and other parts of body with

numerous internal ciliate-like protistans (those in 6th limb
shown in Figure 51).

FIGURE 52.—Asteropterygion climax, new species, adult male, paratype,
USNM 194280, length 5.0 mm.

FIGURE 51.—Asteropterygion climax, new species, A-l male, paratype,
USNM 194279,6th limb containing ciliate-like protistans: a, complete limb; b,
detail of protistans in a (note cilia indicated by arrow). Photographs by Robert
Higgins, Smithsonian Institution.

DESCRIPTION OF ADULT MALE (Figures 52-57).—Carapace

elongate with well-developed incisur and rostrum (Figures 52,
53). Valve overlaps edge along anterior, ventral, and posterior
margins; overlap broadest on rostrum and anteroventral corner.

Ornamentation: Surface with small node at midheight of
rostrum, elongate ridge along ventral margin of rostrum
extending onto valve posterior to rostrum, discontinuous rib
along anterior 2/3 of ventral margin, 3 processes along posterior
margin, and 2 small nodes just anterior to upper and middle
posterior processes (Figures 52, 53). Surface with rounded
fossae (Figures 52, 53, 54a, 55 a-c); fossae on nodes generally
smaller than elsewhere (Figure 55b). SEM micrographs reveal
minute digitate papillae and clusters of papillae inside of fossae
(Figures 54 a,c, 55e) and show minute reticulations between
fossae (Figures 54a, 55 c,d); edges of reticulations with minute
papillae (Figures 54b, 55 d). Lateral surface of valves with
sparsely distributed bristles (Figures 54a,b, 55 c-/); some
bristles emerge from open pores (Figure 54a,b), others from
closed pores with radial processes around base of bristle
(Figure 55 c-/). Edges of valves with numerous closely spaced
bristles (in lateral view bases of bristles hidden by valve
overlap) (Figures 55 a, 56a,b). Posterior end of valve with row
of long hairs (Figure 55b); anterior end of valve with long hairs
and bristles on rostrum and ventral to incisur (Figures 55 a,
56a).

Infold: Infold of rostrum with abundant bristles (not all
shown in Figure 56 a). List extending from anterior xh of valve
length to dorsal end of caudal process; list anterior to caudal
process broad and with short and long bristles similar to those
of A-l male (Figure 56b). Crenulate ridge extends from about
anterior 73 of valve to ventral end of caudal process. Infold of
caudal process with about 45 long and short bristles just within
valve edge (Figure 566).

Hingement: Similar to that of A- l male (socket of right
valve shown in Figure 56 b).
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FIGURE 53.—Asteropterygion climax, new species, adult male, paratype.
USNM 194280, length 5.0 mm, stereoscopic SEM micrograph pair of left
valve.

Carapace Size (length (L), height, (H), in mm): USNM
194280, L = 5.0, H = 3.5.

First Antenna (Figure 56c,d): 1st joint with distal ventral
hairs. 2nd joint spinous with 5 spinous dorsal bristles. 3rd joint
weakly separated from 4th joint, with 1 short ventral bristle and
5 dorsal bristles (1 proximal, 4 terminal). 4th joint with 4 or 5
spinous terminal bristles (1 dorsal, 3 or 4 (1 minute) ventral).
5th joint with long stout sensory bristle with abundant thin
filaments (not shown). 6th joint with spinous medial bristle
with base almost on dorsal margin. 7th joint: a-bristle slender
claw-like with distal rings; b-bristle about 3 times length of
a-bristle, with about 13 short marginal filaments; c-bristle
extremely long (tip broken off but with 40 marginal filaments
on remaining part). 8th joint: d- and e-bristles about twice
length of a-bristle, bare with blunt tips; f-bristle about same
length as b-bristle, with about 15 short marginal filaments;
g-bristle similar to c-bristle.

Second Antenna: Prodopodite without spines or hairs, with
short distal medial bristle. Endopodite 3-jointed (Figure 56 e):
1st joint elongate with 7 or 8 bristles (4 or 5 proximal, 3 at
midlength); 2nd joint elongate with about 30 bristles (only 10
shown in Figure 56 e, but 30 shown in Figure 56/); 3rd joint
elongate, recurved, with 1 long slender proximal filament and

FIGURE 54.—Asteropterygion climax, new species, adult male, paratype,
USNM 194280, outside SEM views of left valve: a, detail from upper right in
Figure 55b (see arrow, 556); b, detail of base of lower bristle in a (see lower
arrow); c, detail of cluster at bottom of fossa in a (see upper arrow).
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FIGURE 55.—Asteropterygion climax, new species, adult male, paratype, USNM 194280, outside SEM views of
left valve: a,b, lateral views of anterior and posterior, respectively; c, detail from anteroventral corner in a (see
arrow); d, detail of base of lower bristle in c (see lower arrow); e, detail of upper bristle in c (see upper arrow);
/ , detail of base of bristle in d.
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pointed tip with about 15 minute ridges (not all ridges shown).
Exopodite: 1st joint with short distal spines along ventral
margin; bristles of joints 2-8 long, with natatory hairs, no
spines; 9th joint with 5 ( 1 short) bristles with natatory hairs;
joints 4-8 with basal spines increasing in length on distal
joints; basal spine of 8th joint about same length as 9th joint;
9th joint with lateral spine about 2/3 length of basal spine of 8th
joint; joints 2-8 with long hairs on distal dorsal corners.

Mandible: Coxale endite similar to that of A-l male, but
both limbs with small bristle near base of ventral branch
(Figure 51a,b). Basale endite with total of 11 triaenid and
end-type bristles (bristles not clearly differentiated, both with
small marginal spines (spines not shown in Figure 57c), 3
dwarf bristles (distal bristle twice length of 2 proximal bristles),
and glandular peg (Figure 57c). Basale (Figure 51d): ventral
margin with 4 minute bristles, 9 short bristles (most with
closely spaced distal spines), and 1 long distal bristle with long
spines; dorsal margin with 7 slender bristles and 2 long stout
terminal bristles. Exopodite and 1st and 3rd endopodial joints
similar to those of A- l male (Figure 51d). 2nd endopodial
joint: ventral margin with 10 bristles; dorsal margin and medial
surface near dorsal margin similar to that of A-l male but with
more medial bristles near dorsal margin (about 100 medial
bristles in 10 rows).

Maxilla: Both limbs partly fragmented. Endite I with 6
stout bristles, 1 short slender bristle, and 1 minute medial
bristle; endite II with 5 stout bristles; 9 short bristles present
near bases of bristles on endite II. Basale: dorsal margin with 4
proximal bristles and 5 distal bristles (2 short proximal, then 1
very long and 2 fairly long); medial side with vertical row of 4
small bristles near distal dorsal bristles; ventral margin
fragmented (remaining part with 10 small bristles and 1 distal
long medial bristle). Exopodite minute with 2 bristles.
Endopodite: 1st joint with 1 short alpha-bristle and 1 long
beta-bristle; 2nd joint with 5 terminal bristles.

Fifth Limb (Figure 51e): Comb with hook-like dorsal
process; dorsal margin with 5 small bristles proximal to tip of
hooked process and with hairs at distal end just dorsal to
marginal bristles; 2 small lateral bristles present at midlength
just ventral to dorsal margin. Exopodial bristles comprise 2
long spinous bristles (posterior bristle shorter and more slender,
broken off on comb of right limb but shown as dashed bristle
based on proximal part of bristle present on left comb), 3 short
bare bristles between bases of long bristles, and 5 short bristles
(2 longer spinous, 3 shorter bare) closer to ventral margin; 2
small bristles at anteroventral corner with bases short distance
from comb edge; bristles along ventral edge similar to those of
A- l male.

Sixth Limb: With 5 epipodial bristles. Medial surface in
anterodorsal corner of trunk with spines (uncounted) similar to
those of A—1 male. Posterior tip of skirt with 4 plumose
bristles; remaining bristles (uncounted) of skirt similar to those
of A- l male.

Seventh Limb: Each limb with 40-43 cylindrical bristles
per side to make up actual total of 81-86 bristles per limb;

short bristles with 2-4 bells, longer bristles with up to 7 bells
(rarely 8); bristles without marginal spines. Terminus with
opposing combs, each with 27 or 28 spinous teeth (5 or 6 teeth
at midwidth of comb shorter than adjacent bristles, and teeth
decrease in length at each end of comb) (only 1 comb shown in
Figure 56g and marginal spines of teeth not shown).

Furca (Figure 51f,g): Each lamella with 9 or 10 claws
decreasing in length and width posteriorly along lamella. Limb
otherwise similar to that of A-l male.

Bellonci Organ, Eyes (Figure 57h), Lips, and Y-
Sclerite: Similar to those of A- l male.

Genitalia (Figure 57/): Elongate lobes with few minute
bristles, anterior to furca.

Posterior of Body (Figure 57/): Similar to that of A- l male
except anterior lobe of posterodorsal process narrower and
longer than posterior lobe.

COMPARISONS.—The new species resembles Asterop-
terygion hirsutum (Poulsen, 1965), which is based on a unique
juvenile male (probably A- l male) from the Malayan
Archipelago. They differ mainly in that the a-bristle of the first
antenna of the A-l male A. hirsutum tapers to a point
(bristle-like) whereas that of the A- l male A. climax curves
dorsally and is claw-like. The two species have characters not
found in other members of the genus, such as having more
primary furcal claws and having medial spines in the proximal
anterior corner of the trunk of the sixth limb. The two species
are very closely related and could be conspecific. The presence
of small copulatory organs on the juvenile male A. hirsutum
described by Poulsen (1965:187) and the juvenile male A.
climax described herein, as well as the bristles of the seventh
limbs being cylindrical rather than tapering distally, indicate
that both are at the A- l stage. Based on the description of the
A- l male by Poulsen (1965:187), and the A- l male A. climax
described herein, additional differences between A- l males of
the two species are as follows:

Carapace length (mm)
Number of bristles between list and valve

edge on infold of caudal process
Number of bristles on 2nd joint of endopo-

dite of 2nd antenna
Number of long exopodial bristles on comb

of 5th limb

A. hirsutum

3.7
10

0

1

A. climax

4.2-4.5
30

3-5

2

The shape of the carapace of the adult male A. climax
resembles that of Aster ope lichenoides Brady, 1902, known
from a unique adult male (from the southern part of the South
China Sea) that I herewith refer to Asteropterygion lichenoides.
Brady (1902:181) described the furca of A. lichenoides as
having five slender claws, many fewer than A. climax. The
adult male A. climax differs from previously described adult
males of the genus in having extremely long c- and g-bristles
on the first antenna and in having a hook-shaped dorsal process
on the comb of the fifth limb. The elongate carapace of the
adult male A. climax differs in shape from those of known adult
males of other species with the exception of A. lichenoides.
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FIGURE 56.—Astewpterygion climax, new species, adult male, USNM 194280: a, part anterior right valve, iv; b,
ventral half of posterior margin (posteroventral corner not shown; stippled posterior protuberance at upper
two-thirds of illustration is tip of lateral process at midheight of valve (see Figure 52)), iv; c,d. right 1st antenna,
lv; e.f, endopodite right 2nd antenna (all bristles of 2nd joint shown in/but not in e), iv; g, tip of 7th limb (teeth
shown on only one side).



78 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY



NUMBER 578 79

FIGURE 57 (opposite page).—Asleropterygion climax, new species, adult male,
USNM 194280: a, distal part coxale endite right mandible, mv; b, proximal part
coxale endite left mandible (stippling indicates sclerite), mv; c, basale endite
right mandible, mv; d, pan left mandible, mv; e, comb of right 5th limb
(proximal long bristle broken off but shown as dashed bristle based on bristle
of comb of left limb), lv;/,g, right furcal lamella, lv; h, right lateral eye, medial
eye, proximal part of Bellonci organ; i, left copulatory organ, lv; j , posterior
process at posterodorsal corner of body drawn from right side.

CYCLASTEROPINAE Poulsen, 1965

Tetraleberis Kornicker, 1981

TYPE SPECIES.—Aster ope brevis Muller, 1890:239.
COMPOSITION.—Three species of this genus are known from

the vicinity of Australia, namely, T. brevis (Muller, 1890:239)
and two new species described herein: T. pix and T. triplex. The
genus now contains five species plus one left in open
nomenclature (Kornicker, 1975:134).

DISTRIBUTION.—Tetraleberis brevis: Southwest of Japan
and Coral Sea (NE of Australia); T. similis: Java Sea; T. pix:
Calliope River and Auckland Creek near Gladstone, Queens-
land, Australia; T. triplex: Lizard Island and Davies Reef, Great
Barrier Reef, Australia; T. tanzania, T. maddocksae, and
Tetraleberis sp. 1: Indian Ocean. Known depth range is 3-65
m (Kornicker, 1981b: 134).

REMARKS CONCERNING T. brevis (Muller, 1890).—This
species, the type species of the genus, presents a problem.
Komicker (1981b: 135) described a female (adult or A- l )
syntype of T. brevis having a maxilla with many more dorsal
and ventral bristles on the basale than were present on the
maxilla illustrated by Muller (1890, pi. 27: fig. 12). Possible
interpretations are that either (1) two different species are in the
type series; (2) the number of bristles on the basale of the
maxilla varies considerably within the species; (3) one of the
described specimens has an aberrant maxilla; (4) poor
observation; or (5) the maxilla illustrated by Muller is from an
early juvenile. Until additional study clarifies the problem, I
think it expedient to accept the fifth possibility and to assume
that the specimen described by Komicker (1981b: 135) better
represents 7! brevis. Although I believe that the lack of a bristle
between claws three and four of the caudal furca illustrated by
Muller (1890, pi. 27: fig. 10) is probably the result of poor
observation, it is possible that the absence is also a juvenile
character.

CORRECTION.—Kornicker (1981b: 153) described the lateral
eye of T. maddocksae as having 24 ommatidia. The numerals
apparently are transposed because the eye has 42 ommatidia
(Kornicker, 1981b, fig. 52h).

Tetraleberis pix, new species

FIGURES 58-62a-m

ETYMOLOGY.—From the Latin pix (pitch).
HOLOTYPE.—Adult male on slide and in alcohol, QM

W20739.
TYPE LOCALITY.—Calliope River and Auckland Creek area,

near Gladstone, Queensland, Australia.
PARATYPES.—Type locality: USNM 157967A, ovigerous

female on slide and in alcohol; USNM 157967B, 4 undissected
adult females in alcohol; USNM 157967C, undissected adult
male in alcohol; USNM 157967D, 32 undissected adult
females and juveniles in alcohol.

DISTRIBUTION.—Known only from type locality.
DESCRIPTION OF ADULT MALE (Figures 58-60).—Carapace

oval in lateral view with evenly rounded posterior, incisur at
midheight (Figure 58a).

Ornamentation: Anterior margin without scalloped pe-
ripheral ridge; surface without fossae or ridges but with
numerous minute pores indicated by short pore canals.
Anteroventral quarter of shell surface with abundant thin
hair-like bristles (Figure 58 ft) (these not reported previously in
Cyclasteropinae); usual vertical row of bristles present near
posterior end (Figure 58 a); long bristles with bases on inner
side of valve abundant along anterior, ventral, and posterior
margins. Not all bristles shown in Figure 58 b.

Infold: Typical for subfamily.
Vestment: Long spines present on vestment just proximal

to inner margin of anterodorsal infold.
Central Adductor Muscle Attachments (Figure 58 c): Typi-

cal for subfamily.
Carapace Size (length (L), height (H), in mm): QM

W20739 (holotype), L = 4.0, H = 2.9; H = 72.5% of length.
USNM 157967C, L = 3.9, H = 2.6; H = 65% of length.

First Antenna (Figure 5 8 a » : 1st joint with row of long
medial hairs just within ventral margin. 2nd joint: ventral
margin with long distal hairs; dorsal margin with long proximal
hairs and 5 spinous ringed bristles; lateral side with row of 4
unringed distal bristles with few short distal marginal spines;
medial side with abundant hairs. 3rd joint: short ventral side
with minute bristle (Figure 58 e) (bristle missing from left limb
of holotype); long dorsal side with 10 spinous ringed bristles.
4th joint: ventral margin with 4 long spinous terminal ringed
bristles (1 additional minute bristle present on left limb of
holotype, but could be foreign growth (Figure 58 d)); dorsal
margin with 1 long spinous ringed bristle. 5th joint: fused to 6th
joint on lateral side except for short suture at dorsal edge; dorsal
margin with small triangular process near midlength; stout
ventral sensory bristle with abundant thin marginal filaments
and about 9 stouter terminal filaments (filaments not shown).
6th joint: fused to 7th joint on medial side, with spinous ventral
bristle with base on medial side. 7th joint: a-bristle claw-like,
bare; b-bristle almost twice as long as stem of sensory bristle of
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5th joint, with about 15 short marginal filaments; c-bristle not
bent backwards, about 6 times length of b-bristle, with
numerous short thin indistinct marginal filaments. 8th joint: d-
and e-bristles about twice length of a-bristle, bare with blunt
tips, both bristles with bases on small sclerotized process with
minute nodes (detail in Figure 58d); f-bristle similar to
c-bristle; g-bristle about same length as b-bristle, with 12
closely spaced fairly long proximal filaments followed by 10
shorter and more widely spaced filaments. Some proximal
filaments of c- and f-bristles slightly broader and more strongly
ringed near midlength, but no marginal flanges observed.

Second Antenna: Protopodite bare except for small dis-
tomedial bristle. Endopodite 3-jointed (Figure 58/,g): 1st joint
with 4 or 5 short bristles at midlength; 2nd joint with a cluster
of about 9 short slender ringed bristles at distal 3A; 3rd joint
reflexed, with broad triangular proximal part bearing long
filament and with slender distal part with short subterminal
bristle and numerous ridges. Exopodite (Figure 58 h,i): 1st joint
with minute straight terminal medial bristle; 2nd joint long,
about same length as joints 3-8 combined; joints 2-8 with
basal spines (spine of 2nd joint small, but spines of other joints
about same length; spine of 8th joint about 2/3 length of 9th
joint), long slender terminal dorsal spines, and small indistinct
spines along distal edges; 9th joint of holotype with small
lateral spine on left limb (Figure 58/) but with none on right
limb (Figure 58 hi); bristles of joints 2-8 and 5 bristles of joint
9 with natatory hairs, no spines.

Mandible: Coxale endite (Figure 59a-d) with long slender
ringed bristle proximal to base of ventral branch; ventral branch
with 5 oblique rows of spines and truncate tip with 2 small
ventral teeth, medial row of 7 or 8 minute spines (Figure 59d),
and lateral row of about 13 minute spines (ventral spine slightly
stouter) (Figure 59c); dorsal margin of dorsal branch with few
serrations; ventral margin of dorsal branch with 3 short
triangular teeth followed by tooth with curved distal margin
with small rounded teeth, and then 2 recurved teeth with minute
spines along proximal edge; edge between distal recurved tooth
and tip of branch with minute spines; tip of branch with long
bristle with indistinct hairs. Basale endite with 6 or 7 long
terminal bristles and about 10 bristles proximal to tip (some
bristles with distal spines, but no triaenid type) (most spines not
shown in Figures 59e, 60a). Basale: ventral margin with about
15 short- or medium-length bristles proximal to 2 long stout
spinous bristles (Figure 60 a); dorsal margin with 10 short
bristles proximal to 2 long stout terminal bristles; medial side
with long hairs in proximal half at midheight. Exopodite
hirsute, about same length as dorsal margin of 1st endopodial
joint (triangular tip folded back on both limbs of holotype),
with proximal bristle about twice length of distal bristle. 1st
endopodial joint with 8 medial ventral bristles (2 longest
bristles with long spines). 2nd endopodial joint: ventral margin
with 2 groups of bristles: subterminal group with 5 bristles
(shortest and innermost bristle bare, others with short spines),
and terminal group with 2 long stout bristles with short spines;

dorsal margin of joint with numerous long and medium
bristles; medial side near dorsal margin with abundant short
bristles. 3rd endopodial joint with 3 stout claw-like bristles, 1
long lateral bristle with few indistinct short marginal hairs, and
2 ventral medial bristles (longer bristle with short spines, other
bare).

Maxilla (Figure 59/,g): Epipodite long and slender. Endite
I with 1 minute proximal bristle and 3 long terminal bristles
with long subterminal spines (Figure 59/); endite II with 1
short bristle and 2 long terminal bristles with long subterminal
spines; endite III with 3 long bristles with spines along entire
margin; 3 or 4 short slender bristles distal to bases of bristles of
endite III. Basale (Figure 59#): dorsal margin spinous, with 1
proximal plumose bristle (with base on medial side) and 2
distal bristles; medial side with 5 distal bristles (ventral bristle
very long, others short); ventral margin with 13 or 14 short
bristles, 2 long distal bristles, and 1 long terminal bristle (with
base lateral); lateral side with 1 short proximal bristle at
midheight (not shown). Exopodite consisting of poorly defined
lobe with 3 slender bristles (longest bristle about l/2 length of
1st endopodial joint). Endopodite (Figure 59g): 1st joint
spinous, with short alpha-bristle at proximal '/3 and long
terminal beta-bristle with few small indistinct spines; 2nd joint
with 6 bristles (3 long, 3 short, some with few small indistinct
spines). (Spines and rings not shown on all bristles illustrated.)

Fifth Limb (Figure 59/i): Dorsal margin of comb with 4
minute ringed bristles proximal to low process with sclerotized
anterior tooth on medial side (upper detail in Figure 59A);
anterodorsal margin hirsute and sloping to base of 1st
anteroventral bristle (2 anterior bristles shown in illustrated
comb). Stout spinous exopodial bristle almost reaching end of
comb; 8 short lateral bristles (some with spines) near base of
stout bristle (lower detail in Figure 59h), and 1 short spinous
proximal bristle near ventral margin.

Sixth Limb (Figure 60b): With 4 small bare epipodial
bristles (a few hairs present on posterior edge of limb proximal
to bristles). Anterior margin of limb with 2 well-defined endite
sutures; lower endite suture with fairly long bristle just dorsal
to it; bristles along anterior margin of limb dorsal to upper
endite suture form 3 rows with 12-19 spinous bristles in inner
medial row, 23 more slender spinous bristles in outer medial
row, and 22 smaller bristles along edge. Same 3 rows also
present between upper and lower endite sutures, with 3 or 4
bristles in inner medial row, 3 bristles in outer medial row (not
counting long bristle at suture of lower endite), and 5-7 bristles
along edge. Single row of 12-19 bristles along edge between
lower endite and anterior tip of skirt. Posterior end of skirt with
2 fairly broad plumose unringed bristles; ventral margin of skirt
with about 75 spinous bristles. Summary: about 81-98 anterior
bristles, 77 bristles on ventral margin and posterior corner of
skirt, and 4 epipodial bristles; total of 162-179 bristles. Not all
bristles, hairs, or spines shown in illustrated limb.

Seventh Limb: Each limb with 77 bristles, 38 on one side,
39 on the other, each bristle with up to 6 bells; most
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FIGURE 58.—Tetraleberis pix, new species, adult male, holotype, QM W20739: a. complete specimen, length 4.0
mm; b, hair-like surface bristles of anteroventral part left valve, ov; c, central adductor muscle attachments left
valve (drawn after body removed), ov; d, distal left 1st antenna (not all terminal bristles shown; filaments of
sensory bristle of 5th joint not shown), lv; e, distal right 1st antenna (not all terminal bristles shown; filaments of
sensory bristle of 5th joint not shown), mv;/, endopodite left 2nd antenna, mv; g, distal part endopodite right 2nd
antenna, mv; h, distal part exopodite right 2nd antenna (bristles of joints 7 and 8 not shown), lv; i, basal spine of
joint 8 and lateral spine of joint 9 of exopodite left 2nd antenna, lv.
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FIGURE 59 (opposite page).—Tetraleberis pix, new species, adult male,
holotype, QM W20739: a, ventral branch coxale endite right mandible, mv; b,
coxale endite left mandible, mv; c,d, lateral row of 13 minute spines and medial
row of 7 minute spines, respectively, along terminal end of ventral branch of
coxale endite shown in b; e, basale endite right mandible (spines of most
bristles not shown), mv; / , endites right maxilla, mv; g, right maxilla (endites
shown in/), mv; h, comb of right 5th limb, lv; i, part of comb at tip of 7th limb.

bristle-bearing segments with 2 bristles, 1 on each side, very
few with 2 bristles on one side. Terminus with opposing combs,
each with about 20 teeth of various types (not all shown in
Figure 59/).

Furca (Figure 60c): Each lamella with 4 stout main claws,
1 slender bristle between claws 3 and 4 (closer to claw 4), and
8 or 9 additional slender bristles following claw 4; all claws
with slender pointed tips, teeth of equal length forming medial
and lateral rows along concave margin (some adjacent teeth
with minute tooth between them), and hairs along convex
margin. Bristles ringed and with spines along margins except
near pointed tip; space between claw 4 and following bristle
wider on right lamella than on left. Lamellae with medial spines
at bases of main claws and along edge following bristles. Right
lamella anterior to left lamella by width of base of claw 1 and
with few hairs along anterior edge proximal to claw 1. (Not all
spines, hairs, or teeth shown.)

Bellonci Organ (Figure 60e): Elongate, bare, with suture
proximal to widened middle part, and tapering to rounded tip.

Eyes: Medial eye bare, without dark pigment (Figure 60a1).
Lateral eye larger than medial eye, without dark pigment on
preserved specimen, with 47 ommatidia (Figure 60/).

Upper Lip (Figure 60g): Each lobe with long hairs (some
anterior hairs slightly thicker, spine-like). Saddle between
lobes also with some hairs spine-like. Hirsute lateral flap of
lower lip present on each side of mouth.

Genitalia (Figure 60/J): Copulatory organ comprising
small lobes on each side of body anterior to furca.

Posterior of Body (Figure 60/»): Hirsute.
Gills: Well developed, typical for subfamily.
Y-Sclerite (Figure 60A): Convex with dorsal socket near

midlength.
DESCRIPTION OF ADULT FEMALE (Figures 61, 62a-m).—In

lateral view, carapace smaller and more rounded than that of
adult male (Figure 61a).

Ornamentation: Anteroventral part of valve with few long
bristles (not as many as in adult male, not shown), and posterior
without vertical row of bristles as in male. Surface otherwise
similar to that of adult male.

Infold: Infold of rostrum with about 20 bristles between
list and edge of incisur, and row of about 60 bristles on and
dorsal to list, including row of small bristles near anterodorsal
edge of valve (bristles not shown in Figure 61 b). In general,
infold appears similar to that of adult male and typical of
subfamily, but not all bristles counted.

Vestment: Vestment in anterodorsal corner just proximal to
inner margin of infold with numerous slender hair-like spines.

Central Adductor Muscle Attachments: Similar to those of
adult male.

Carapace Size (length (L), height (H), in mm): USNM
157967A, L = 3.5, H = 3.0; H = 85.7% of length. USNM
157967D, 4 specimens: L = 3.9, H = 3.2, H = 82% of length;
L = 4.1, H = 3.2, H = 78% of length; L = 3.9, H = 3.2, H = 82%
of length; L = 3.8, H = 3.0, H = 79% of length.

First Antenna: 1st joint with hairs along ventral margin;
medial side with few hairs near midheight and with row of 8
small distal spines near ventral margin (Figure 61c); lateral side
with group of about 12 long hair-like spines in distal dorsal
comer and with row of about 10 short spines dorsal to
midheight and parallel to dorsal margin. 2nd joint (Figure
61c,e): ventral margin with long hairs; dorsal margin with few
long proximal hairs and 4 or 5 spinous ringed bristles; medial
side with few long hairs near dorsal margin; lateral side with
long hairs in distal ventral comer and with row of 5 distal
bristles (Figure t\e). 3rd joint: short ventral margin with
minute bristle (Figure 61/) (bristle missing from right limb of
USNM 15 7967A); long dorsal margin with 14 spinous ringed
bristles and, between bases of bristles, long sclerites perpendic-
ular to dorsal margin of joint (Figure 61/). 4th joint (bristles not
shown in Figure 61/g): ventral margin with 5 ringed terminal
bristles (4 short bare (about xli length of 5th joint) and 1 very
long spinous); dorsal margin with 1 long spinous terminal
bristle. 5th joint: sensory bristle with 4 or 5 short proximal
filaments followed by longer slender filament and 9 long stout
terminal filaments (Figure 61/J); dorsal margin with stout
process at midlength (Figure 6\d,g); medial and lateral sides
with scattered long hairs near dorsal margin distal to process.
6th joint with long spinous medial ringed bristle shorter than
bristle of 5th joint (Figure 6\d). 7th joint (Figure 6\d,g):
a-bristle claw-like; b-bristle reaching tip of bristle of 5th joint,
with 8 marginal filaments each with terminal papilla; c -bristle
about '/3 longer than b-bristle, with 13 marginal filaments. 8th
joint (Figure 6ld,g (d- and e-bristles not shown)): d- and
e-bristles reaching tip of bristle of 5th limb, bare with blunt tips,
and both on small pedestal with minute lateral process; f-bristle
bent dorsally, slightly longer than b-bristle, with 12 marginal
filaments each with terminal papilla; g-bristle about same
length as c-bristle, with 12 marginal filaments each with
terminal papilla. Tips of stems of b-, c-, f-, and g-bristles each
with minute papilla.

Second Antenna: Protopodite with long hairs near ventral
margin and on medial surface near ventral margin and with 1
short bare distal medial bristle. Endopodite 3-jointed (Figure
62a): 1st joint divided into 2 parts, with 1 small bristle on
proximal part and 5 or 6 small bristles on distal part; 2nd joint
elongate, bare; 3rd joint short with long terminal filament.
Exopodite: 1st joint with minute straight terminal medial
bristle; bristle of 2nd joint with closely spaced slender spines;
bristles of joints 3-8 with natatory hairs and stout proximal
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ventral spines (Figure 62 c); 9th joint with 5 bristles with
natatory hairs (2 longest bristles (ventral) also with stout
proximal spines) and 2 lateral spines (Figure 62 b)\ joints 2-8
with row of minute spines along distal edges and basal spines;
basal spine of 2nd joint about xh length of joint; basal spines

of joints 3-8 of similar length and longer than 9th joint
(Figure 62 b).

Mandible: Coxale endite (Figure 62d) with slender ringed
bristle proximal to base of ventral branch; ventral branch with
5 oblique rows of spines and truncate tip with 2 ventral teeth,

FIGURE 60.—Tetraleberis pix, new species, adult male, holotype, QM W20739: a, endite and proximal ventral
edge of basale left mandible, mv; b, left 6th limb, mv; c, copulatory organ and right furcal lamella (not all teeth
and spines shown on claws), lv; d, medial eye; e, Bellonci organ;/ left lateral eye from left side; g, upper and
lower lips from right side; h, posterior of body from left side.
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FIGURE 61.—Tetraleberis pix, new species, ovigerous female, paratype, USNM 157967 A: a, complete specimen,
length 3.5 mm; b, anterior left valve (bristles not shown), iv; c4. proximal and distal ends, respectively, right 1st
antenna (bristles of 4th joint not shown, and not all terminal bristles shown), mv; e-g, left 1st antenna (bristles
of 4th and 6th joints not shown), Iv; h, sensory bristle of 5th joint right 1st antenna, mv.
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medial row of about 16 minute spines (not all shown), and
lateral row of similar spines (not shown); ventral margin of
dorsal branch with 3 short triangular teeth followed by slightly
longer tooth with curved distal edge with minute rounded teeth,
and then 2 recurved teeth with spines along proximal edge and
at tip; edge between distal recurved tooth and tip of branch with
minute spines; tip with long terminal bristle with minute
indistinct hairs; dorsal margin of branch with few minute
serrations. Basale endite with 7 terminal bristles, 13 triaenid
bristles, and 4 dwarf bristles (Figure 62e). Basale: ventral
margin with 10 triaenid bristles (with 9-12 pairs of spines
proximal to terminal pair, bristles similar to those of basale
endite) followed by 2 long unequal bristles with long marginal
spines; dorsal margin with 8 short or medium bare bristles
followed by 1 longer bare bristle, 2 or 3 short bare bristles, and
2 very long terminal bristles with short spines; medial surface
with many long hairs. Exopodite similar to that of adult male.
1st endopodial joint with 1 minute and 7 long ventral bristles (2
longest bristles with long spines, others either with short spines
or bare). 2nd endopodial joint: ventral margin with bristles in 2
groups: subterminal group with 3 or 4 bristles with short spines,
terminal group with 2 long stout bristles with short spines;
dorsal margin of joint with numerous long and medium
bristles; medial side near dorsal margin with abundant short
bristles. 3rd endopodial joint with 3 stout bare claw-like
bristles, 1 long lateral bristle with short spines, and 2 ventral
medial bristles with short spines.

Maxilla: Epipodite, endites, exopodite (Figure 62/), and
endopodite similar to those of adult male; 7 short bare medial
bristles near bases of bristles of endite III (not shown). Basale
(Figure 62/): dorsal margin spinous, with 3 short proximal
bristles (anterior plumose) with bases on medial side, and 3
distal bristles (1 longer than others and with few hairs); ventral
margin with 19 or 20 short bristles, 2 long distal bristles, and 1
long terminal bristle (with base lateral); medial side with 6
distal bristles (ventral bristle very long, others short).

Fifth Limb (Figure 62g,h): Dorsal margin of comb with 5
small proximal bristles; lateral side with 1 stout spinous bristle
and 8 small bristles near its base.

Sixth Limb: Shape similar to that of adult male limb; with
5 small epipodial bristles. Anterior margin with fairly long
bristle just dorsal to suture marking lower endite. Anterior
margin dorsal to upper endite with 19 bristles in inner medial
row, 18 bristles in outer medial row, and 25 smaller bristles
along edge. Anterior margin between endites with 3 bristles in
inner medial row, 3 bristles in outer medial row (not counting
long bristle at lower suture), and 7 bristles along edge. About
20 slender bristles form single row just medial to edge between
lower endite suture and anterior tip of skirt. Posterior end of
skirt with 4 fairly broad plumose unringed bristles; ventral
margin of skirt with about 90 spinous bristles. Summary: about
96 anterior bristles, 94 bristles on ventral margin and posterior
comer of skirt, and 5 epipodial bristles; total of about 195
bristles.

Seventh Limb: Each limb with about 100 bristles, each
bristle with up to 7 bells. Terminus with opposing combs
similar to those of adult male, but teeth not counted.

Furca (Figure 62/): Except for 4th main claw of left
lamella, tips of main claws rounded (probably worn). Right
lamella of USNM 157967A with 8 bristles following 4th main
claw on right lamella and 7 on left, furca otherwise similar to
that of adult male.

Bellonci Organ (Figure 62j), Upper Lip (Figure 62/;,
Posterior of Body (Figure 62m), Gills, and Y-Scler-
ite: Similar to those of adult male.

Eyes: Medial eye similar to that of adult male (Figure 62 j).
Lateral eye about 3A length of eye of adult male, without dark
pigment on preserved specimen, and with 41 ommatidia
(Figure 62k).

Genitalia: Not observed.
Number of Eggs: USNM 157967A with 73 eggs in

marsupium; length of typical egg 0.39 mm. (Number of eggs
highest reported for family.)

COMPARISONS.—Poulsen (1965:250) referred a female col-
lected in the Coral Sea northeast of Australia to Cycloleberis
brevis (Muller, 1890) (= T. brevis (Muller, 1890)). It is not clear
whether it is an adult female or a juvenile because on p. 250
Poulsen described it as having embryos, but on p. 260 he stated
that it is probably a juvenile (Kornicker, 1981b:142). Some
morphological characters of T. pix and of the specimen Poulsen
referred to T. brevis are compared in Table 4. The specimen is
not considered to be conspecific with T. pix herein mainly
because of differences in the coxale endite of the mandible (the
tip of the ventral branch has three short teeth in T. brevis
(Poulsen, 1965:247, fig. 83g) and has two teeth and numerous
spines in T. pix; also, the bristle on the dorsal branch is set back
from the tip on T. brevis and is terminal on T. pix (Figure 62d)),
in the number of ventral bristles on the basale of the female
maxilla (22 or 23 for T. pix compared to three (aberrant?) for T.
brevis), and in the number of bristles on the female 6th limb
(e.g., 94 ventral bristles on T. pix compared to 28 or 29 bristles
on T. brevis). The maxilla of the specimen of T. brevis
illustrated by Muller (1890, pi. 27: fig. 12) has 10 ventral
bristles on the basale compared to 22 or 23 bristles for T. pix,
and for this reason they are probably not conspecific. Komicker
(1981b: 135) examined syntypes of T. brevis and described one

FIGURE 62 (opposite page).—Tetraleberis pix, new species, ovigerous female,
paratype, USNM 157967A: a, endopodite left 2nd antenna, mv; b. joints 7-9
exopodite left 2nd antenna (bristles of joints 7 and 8 not shown), lv; c, proximal
part of bristle of 3rd joint of exopodite left 2nd antenna (ventral edge to
bottom), lv; d, coxale endite right mandible, mv; e, basale endite right
mandible, mv;/, basale and exopodite left maxilla, mv; g, comb of left 5th limb,
lv; h, detail from g;i, left lamella of furca, lv; j , medial eye and Bellonci organ;
*, left lateral eye from left side; /, upper and lower lips from right side; m,
posterior of body from left side. Tetraleberis maddocksae Kornicker, 1981,
ovigerous female, paratype, USNM 157723: n, tip of ventral branch of coxale
endite of left mandible, mv.
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TABLE 4.—Comparison of the morphology of selected characters of females of Tetraleberis pix, USNM
157967A, T. brevis (specimen may be juvenile) from the Coral Sea identified by Poulsen (1965:245), and T.
tanzania Kornicker, 1981b (adult or A-l) . Data on T. brevis from Poulsen (1965:241, table 14; 245) and
Kornicker (1981b: 140), the latter in parentheses (the maxilla, 6th, and 7th limbs were not available to
Kornicker and are probably not extant); data on T. tanzania from Kornicker (1981b: 153). (- = absent,
+ = present; prox = proximal, dist = distal; nd = no data.)

Character

Carapace length (mm)
Medial bristles on rostrum
Bristles of 1st antenna

Lateral on 2nd joint
Dorsal on 2nd joint
Dorsal on 3rd joint
Fifth joint bristle filaments, prox:dist

Bristles of 2nd antenna
Endopodite, 1st joint
Exopodite, 9th joint

Bristles of mandible
Basale endite
Basale ventral margin
Basale dorsal margin
Endopodite, 1st joint

Bristles of maxilla
Basale dorsal, prox:dist
Basale, ventral
Endopodite, 2nd joint
Exopodite

Bristles of 5th limb
Comb, dorsal margin
Comb, short exopodial

Bristles of 6th limb
Epipodite
Skirt, ventral margin
Bare space on skirt

Furca, bristles

T. pix

3.5
80

5
4-5
14

5-6:9

6-7
5

24
12

13-14
8

3:3
22-23

6
3

5
8

5
94
-

8-9

T. brevis

2.2

70

0(3)

4
6-7

4:7(4:8)

6
3(4)

17-18

10
9
5

4:4
3

5-6
0

3
3(6)

3
28-29

+
6

T. tanzania

3.2

nd

5-6
5
14
7:9

9
5

24-25

19
11
8

6:7
18
6*
3

5
8

5
106
-
8

* Kornicker (1981b:156) reported 5 bristles but a reexamination of USNM 157414, the female holotype,
revealed 6 bristles (2 long, 2 medium, 2 short).

that has many more bristles on the maxilla than are present on
the specimen Miiller described. The maxilla of the specimen of
T. brevis described by Kornicker (1981b: 136, fig. 47a) has
10-13 proximal bristles on the dorsal margin of the basale
compared to three bristles for T. pix, therefore, the specimens
are not likely to be conspecific. Bristles of joints three to eight
of the exopodite of the second antenna of female T. pix bear
stout proximal ventral spines, whereas bristles of female T.
similis are without spines, and bristles of T. maddocksae have
slender spines. The dorsal margin of the basale of the maxilla of
female T. pix has three proximal and three distal bristles
compared to six proximal and seven distal bristles for T.
tanzania Kornicker, 1981b (Table 4), 24 proximal and eight
distal bristles for T. similis (Brady, 1902), and 13 proximal and
six distal bristles for T. maddocksae Kornicker, 1981b.
Tetraleberis pix and T. tanzania are very close; the greatest
difference observed between them is in the endopodite of the

male second antenna: T. tanzania has four bristles on the
second joint, and on the third joint the slender reflexed part has
its base proximally on a triangular process (Kornicker, 1981,
fig. 54c); whereas, T. pix has nine bristles on the second joint,
and on the third joint the slender reflexed part has its base
terminally on a triangular process (Figure 58/). The tip of the
ventral branch of the coxale endite of the mandible of T.
maddocksae (Figure 62 n) is similar to that of T. pix (Figures
59c,d, 62d); the coxale endites of T. tanzania and T. similis are
unknown (the endites often break off the mandible and remain
in the mouth when the mandible is removed from the body, but
they usually can be removed from the mouth for study). The
anterior of the proximal bristles on the dorsal margin of the
basale of the maxillae of both the male and female T. pix are
plumose. A plumose bristle has not been reported previously in
that position in other species of Tetraleberis; however, a
reexamination of the maxillae of a male paratype (USNM
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157415) and of the female holotype (USNM 157414) of T.
tanzania revealed that the anterior bristle of the female bears
hairs; hairs also were observed on that bristle on the female
holotype (USNM 157626) of T. maddocksae (male unknown).
This suggests that the anterior bristle in other species of the
genus may have hairs that have been overlooked (the hairs are
quite thin).

Tetraleberis triplex, new species

FIGURES 63,64

ETYMOLOGY.—From the Latin triplex (threefold) in refer-
ence to the 2nd joint of the 1st antenna of the female having 3
dorsal bristles.

HOLOTYPE.—Undissected adult female in alcohol, AM
P39205 .

TYPE LOCALITY.—Lizard Island, Australia, patch reef at
northern entrance to Blue Lagoon, sta QLD 300, depth 3 or 4 m,
1 Feb 1989, baited cone trap.

PARATYPES— Davies Reef: USNM 194117, ovigerous fe-
male on slide and in alcohol. Lizard Island, Blue Lagoon,
sample 5: USNM 194118, dissected adult female in alcohol.
Lizard Island, patch reef, sta QLD 299: AM P39204, partly
dissected adult female in alcohol, deposited in The Australian
Museum.

DISTRIBUTION.—Blue Lagoon, Lizard Island, Australia
(QLD-299, QLD-300, 1989, and sample 5, 1987). Davies Reef
(lagoon floor), Central Great Barrier Reef, Australia.

DESCRIPTION OF ADULT FEMALE (Figures 63, 64).—

Carapace shape, ornamentation, infold, and vestment similar to
those characters of T. pix, except with fewer hair-like bristles
(not shown) in anteroventral quarter of shell outer surface
(Figure 63a).

Central Adductor Muscle Attachments (Figure 63b): Typi-
cal for subfamily.

Carapace Size (length (L), height (H), in mm): AM
P39205 (holotype), L = 3.3, H = 2.8. USNM 194117, L = 3.04,
H = 2.49. USNM 194118, L = 3.2, H = 2.5. AM P39204,
L = 3.2, H = 2.5.

First Antenna (Figure 63c-e): 1st joint: ventral margin
with few hairs; medial side with 12 spines and long hairs
forming row parallel and close to ventral margin, and distal
hairs at midheight and in dorsal corner (Figure 63d); lateral
side with numerous long distal hairs in dorsal corner (Figure
63c). 2nd joint: ventral margin with long hairs; medial side
with long hairs near ventral margin and proximally near dorsal
margin (Figure 63d); dorsal margin with 3 spinous bristles;
lateral side with few long distal hairs in ventral corner and row
of 4 slender distal bristles (Figure 63c). 3rd joint: short ventral
margin with small bare ringed bristle (Figure 63c); long dorsal
margin with 12 spinous bristles and with long sclerites
perpendicular to dorsal margin between bases of bristles
(outlines of sclerites dashed in Figure 63c); lateral side with 2

hairs near base of 3rd dorsal bristle. 4th joint: ventral margin
with 5 ringed terminal bristles (4 short bare, about xli length of
5th joint, and 1 very long spinous); dorsal margin with 1 long
spinous terminal bristle; medial side with few indistinct distal
hairs in dorsal corner. 5th joint: sensory bristle with 6 or 7 short
proximal filaments and 9 long stout terminal filaments (Figure
63e); dorsal margin with stout triangular process at midlength;
medial side bare or with few long distal hairs in dorsal comer,
lateral side bare. 6th joint with long spinous medial ringed
bristle shorter than bristle of 5th joint (not shown). 7th joint:
a-bristle claw-like; b-bristle not shown, reaching tip of terminal
filaments of bristle of 5th joint, with 10 marginal filaments each
with terminal papilla; c-bristle not shown, about l/3 longer than
b-bristle, with 14 marginal filaments; minute lateral pore
present proximal to base of c-bristle. 8th joint: d- and e-bristles
same length as b-bristle, bare with blunt tips, and both on small
pedestal with minute lateral pore; f-bristle bent dorsally, longer
than b-bristle, with 11 or 12 marginal filaments; g-bristle not
shown, same length as c-bristle, with about 13 marginal
filaments.

Second Antenna: Protopodite and exopodite (Figure 63g)
similar to those of female T. pix. Endopodite 3-jointed (Figure
63/): 1st joint divided into 2 parts with 2 small bristles on
proximal part and 6 small bristles on distal part; 2nd joint
elongate, bare; 3rd joint short with long terminal filament.

Mandible: Coxale endite similar to that of female T. pix
(Figure 63h). Basale endite with 7 terminal bristles, about 13
triaenid bristles, 6 dwarf bristles, and small round glandular
process. Basale: ventral margin with 10 triaenid bristles,
followed by 3 long bristles with long spines, and 1 shorter
bristle with short spines; dorsal margin with 5 or 6 short or
medium bare bristles followed by 2 longer bare bristles, 2 or 3
short bare bristles, and 2 very long terminal bristles with few
short spines; medial surface with many long hairs and 2 or 3
minute bristles at midlength near ventral margin. Exopodite
similar to that of female T. pix. 1st endopodial joint with 1
minute bristle and 7 long ventral bristles (2 longest bristles with
long spines, others either with short spines or bare). 2nd
endopodial joint: ventral margin with bristles in 2 groups:
subterminal group with 3 bristles and terminal group with 2
long stout bristles; dorsal margin of joint with numerous long
and medium bristles; medial side near dorsal margin with
abundant short bristles. Bristles of 3rd endopodial joint similar
to those of female T. pix.

Maxilla (Figure 64a): Epipodite long and slender. Endites
I and II similar to those of T. pix; endite III with 4 unequal
bristles with spines along entire margin (distal bristle longer
than other bristles of endites); 5 or 6 short slender bristles distal
to bases of bristles of endite III. Basale: dorsal margin spinous,
with 14 proximal bristles with bases on medial side (distal
bristle plumose, others bare) and 5 or 6 distal slender bare
bristles (distal bristle longest); medial side with 5 or 6 distal
bare bristles (ventral bristle very long, others short); ventral
margin with 16 or 17 short bristles with indistinct spines, 2 long
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FIGURE 63.—Tetraleberis triplex, new species, ovigerous female, paratype, USNM 194117: a. complete
specimen showing 5 of 33 eggs, length 3.04 nun; b, central adductor muscle attachments of left valve (drawn with
body removed), ov; c, left 1 st antenna (not all terminal bristles shown), lv; d, proximal part right 1 st antenna, mv;
e, sensory bristle of Sth joint right 1st antenna, mv;/, endopodite left 2nd antenna, mv; g, joints 7-9 of exopodite
right 2nd antenna (bristles of joints 7 and 9 not shown), lv; h, coxale endite left mandible, lv.
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FIGURE 64.—Tetraleberis triplex, new species, ovigerous female, paratype, USNM 194117: a, right maxilla, mv;
b, comb of right 5th limb, lv; c, left 6th limb (not all bristles shown), mv; d, left furcal lamella and claw 1 of right
lamella; e. medial eye and Bellonci organ;/, right lateral eye from right side; g, upper lip from left side; h, anterior
of body, av.
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spinous distal bristles, and 1 very long spinous terminal bristle
(with base lateral); lateral side with 1 short proximal bristle at
midheight (not shown). Exopodite consisting of poorly defined
lobe with 3 slender bristles (longest about 2/3 length of 1st
endopodial joint) (see detail in Figure 64a). Endopodite: 1st
joint without spines, with 1 short bare alpha-bristle and 1 long
spinous beta-bristle; 2nd joint with 6 spinous bristles (3 long, 3
short or medium) (bristles not shown).

Fifth Limb (Figure 64b): Dorsal margin with 5 small
proximal bristles; lateral side with 1 stout spinous bristle, 8
small bristles near its base, and 1 small spinous proximal bristle
near ventral edge.

Sixth Limb (Figure 64c; not all bristles shown): With 4 or
5 small epipodial bristles. Anterior margin with fairly long
bristle just dorsal to suture marking lower endite. Anterior
margin dorsal to upper endite with 14 bristles in inner medial
row, 22 bristles in outer medial row, and 24 smaller bristles
along edge. Anterior margin between endites with 6 bristles in
inner medial row, 1 bristle in outer medial row (not counting
longer bristle at lower suture), and 7 bristles along edge. About
17 slender bristles form single row just medial to edge between
lower endite suture and anterior tip of skirt. Posterior end of
skirt with 4 fairly broad plumose unringed bristles; ventral
margin of skirt with about 95 spinous bristles. Summary: about
92 anterior bristles, 99 bristles on ventral margin and posterior
comer of skirt, and 4 epipodial bristles; total of about 195
bristles.

Seventh Limb: Each limb with about 85 bristles, each with
up to 8 bells. Terminus with opposing combs similar to those of
T. pix, but teeth not counted.

Furca (Figure 64c/): Each lamella with 4 stout main claws,
1 slender bristle between claws 3 and 4 (closer to claw 4), and
7 additional bristles; space between claw 4 and following
bristle wider on right lamella than on left; main claws with
rounded tips; teeth and spines of main claws similar to those of
T. pix; bristles ringed (not shown) and with spines along
margins except near pointed tip; right lamella anterior to left
lamella by width of claw 1.

Bellonci Organ (Figure 64e), Upper Lip (Figure 64g,h),
Posterior of Body, Gills, and Y-Sclerite: Similar to those of
T. pix.

Eyes: Medial eye bare, without dark pigment (Figure 64e).
Lateral eye about same size as medial eye, without dark
pigment and with about 37 ommatidia (Figure 64/).

Genitalia: Not observed.
Number of Eggs: USNM 194117 with 33 eggs in marsu-

pium; length of typical egg 0.41 mm (position of 5 eggs within
carapace shown in Figure 63a).

COMPARISONS.—The new species T. triplex differs from
previously described species in the genus in having three rather
than four to six bristles on the dorsal margin of the second joint
of the female first antenna (three specimens examined). The
maxilla of T. triplex has 14 proximal bristles on the dorsal
margin of the basale compared to three on the female T. pix.
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Station Data with Specimens Identified

CALLIOPE RIVER and AUCKLAND CREEK, QUEENSLAND,

AUSTRALIA

Vicinity of Port Curtis and Gladstone, sampling depths 1-8
m at low water; salinity range generally 30-35°/oo, but for
short periods after heavy rain, short-term salinity reduction to
2O°/oo can occur (for additional data on collecting area see
Saenger et al.( 1980). Collected by P. Saenger, Queensland
Electricity Generating Board, Brisbane, Queensland, Australia,
1974-1980.

Scleroconcha pix: QM W20740, holotype, adult female;
USNM 157968A, ovigerous female; USNM 194281,
ovigerous female with female choniostomatid in
marsupium; USNM 194282, 3 ovigerous females;
USNM 194283, 9 adult females including 1 with
parasite eggs and 1 or 2 with ostracode eggs; USNM
194284, ovigerous female with female choniosto-
matid in marsupium.

Sarsiella varix: QM W20747, holotype, ovigerous fe-
male; USNM 157971A, ovigerous female; USNM
157971C, 57 adult and ovigerous females; USNM
15797ID, 2 adult females and 2 ovigerous females.

Eusarsiella phrix: QM W20743, holotype, instar IV
female.

Eusarsiella saengeri: QM W20744, holotype, ovigerous
female; USNM 157970A, adult female; USNM
194120A, adult female; USNM 194120B, ovigerous
female.

Eusarsiella tryx: QM W20745, holotype, ovigerous
female; USNM 157969B, ovigerous female; USNM
194121, ovigerous female; USNM 194969C, females
and juveniles.

Eusarsiella vernix: QM W20746, holotype, adult female
with choniostomatid parasites; USNM 157965A,
ovigerous female; USNM 157965B, 2 ovigerous
females and 1 adult female; USNM 157965C, adult
female with choniostomatid parasites; USNM
157966, adult female with choniostomatid parasites
and 1 adult female.

Eurypylus rex: QM W20742, holotype, ovigerous female.
Asteropterygion species indeterminate: USNM 194123, 1

juvenile (not mentioned in text).

Tetraleberis pix: QM W20739, holotype, adult male;
USNM 157967A, ovigerous female; USNM
157967B, 4 adult females; USNM 157967C, adult
male; USNM 157967D, 32 adult females and juve-
niles.

DARWIN, NORTHERN TERRITORY, AUSTRALIA

Intertidal washings of algae and substrate, from stations JLB
Darwin 302, 304, and 305; some samples combined. Sta 302:
Channel Island, 20 Aug 1982. Sta 304 and sta 305: East Point,
22 Aug 1982. Collected by J.L. Barnard, Smithsonian
Institution.

Sta 302 and sta 305
Rutiderma dux: AM P45375, holotype, adult female;

USNM 194087, ovigerous female; USNM 194089, 21
specimens.

Rutiderma sagax: AM P45365, holotype, adult male.

Sta 304
Rutiderma dux: USNM 194088, A- l male.
Sarsiella pugnax: AM P45369, holotype, ovigerous

female.
Eurypylus darwinensis: AM P45366, holotype, ovigerous

female; AM P45368, adult male.

DAVIES REEF, CENTRAL GREAT BARRIER REEF, QUEENSLAND,

AUSTRALIA

Collected at lagoon floor by John Carleton, Australian
Institute of Marine Science, Cape Ferguson, Townsville M.C.,
Queensland, Australia, in 1989 or 1990.

Tetraleberis triplex: USNM 194117, ovigerous female.

GULF of CARPENTARIA, QUEENSLAND, AUSTRALIA

Coastal area in vicinity of Weipa, sampling depth 10 m.
Collected by Peter C. Rothlisberg, Division of Fisheries and
Oceanography, North-Eastern Regional Laboratory, CSIRO,
Cleveland, Queensland, Australia, in 1981.

Cypridinodes rumex: AM P45374, holotype, ovigerous
female; USNM 194100, ovigerous female; USNM
194101, adult male; USNM 194102A.B, 2 ovigerous
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females; USNM 194102C, adult male; USNM
194102D, 6 adult females and juveniles.

Cypridinodes pix: AM P45367, holotype, ovigerous
female; USNM 194099, adult male; USNM 194111,
ovigerous female; AM P45373, 2 adult females and 1
specimen.

Asteropterygion climax: AM P45370, holotype, A- l
male; USNM 194279, A- l male; USNM 194280,
adult male; USNM 194098, 3 juveniles.

LIZARD ISLAND, GREAT BARRIER REEF, QUEENSLAND,

AUSTRALIA

Plankton tow, lagoon, 2000 hours. Collected by Peter N.
Slattery, Moss Marine Laboratory, Moss Island, California, 24
Sep 1977.

Rutiderma dux: USNM 194093, 1 juvenile.

West of Lizard Island Research Station, off Casuarina
Beach, 200-300 m off shore of sandy beach, about 1.5 m deep,
silty sand, Collected by Anne C. Cohen, Smithsonian Institu-
tion, 27 May 1980.

Sta AC-LI-2
Rutiderma tryx: QM W20741, holotype, ovigerous fe-

male; USNM 194147, ovigerous female; USNM
194153, ovigerous female.

Lagoon south of Lizard Island, between Lizard Island and
Palfrey Island, off sand beach with 1 palm tree, about 200-300
m from shore. In Thalassia bed (not dense) in very silty sand,
about 2 m deep, Collected by Anne C. Cohen, Smithsonian
Institution, 28 May 1980.

Sta AC-LI-6
Rutiderma dux: USNM 194096, 1 adult female; USNM

194124, 1 ovigerous female.

Blue Lagoon, central part, sample 5. Collected by J.K.
Lowry, Division of Invertebrate Zoology, The Australian

Museum, Sydney South, NSW, Australia, in 1987.
Tetraleberis triplex: USNM 194118, adult female.

Patch reef at northern entrance to Blue Lagoon. Baited traps
(cones with small hole at top) on sandy lagoon floor having
patches of blue-green algae. Traps set along 100 m transect
beginning at 5 ft depth and continuing in a southeasterly
direction (120°) to 11 ft depth. Traps set 1800-1830, retrieved
1100-1130, 31 Jan 1989-1 Feb 1989. Collected by J.K. Lowry
and S.J. Keable, Division of Invertebrate Zoology, Australian
Museum, Sydney South, NSW, Australia.

Sta QLD-299, trap 9/10
Tetraleberis triplex: AM P39204, adult female.

Sta QLD-300, trap 10/10
Tetraleberis triplex: AM P39205, holotype, adult female.

PALFREY ISLAND, LIZARD ISLAND GROUP, GREAT BARRIER

REEF, QUEENSLAND, AUSTRALIA

Transect across sand flat from shore to reef; stations 1-3
fairly close together and above mean datum; stations 4-8
extending 150 m across sand flat; station 8 at far edge of flat
adjacent to a coral head at edge of coral reef; stations 4-8
exposed probably only at extreme low tides, twice a year. Sand
fine to medium fine, with small ripple marks but not exposed to
much wave action; tube-dwelling polychaetes and other
more-or-less sedentary animals fairly abundant; 5 large cores
(each 0.0176 m2) taken from each of 8 stations (ostracodes
present in only 5 outer stations); cores sieved through 500 jim
mesh; specimens from each station consolidated. Collected by
Peter N. Slattery, Moss Marine Laboratory, Moss Island,
California, during Sep-Oct 1977.

Sta 5
Rutiderma dux: USNM 194091, adult male; AM P45376,

adult male.

Sta 8
Rutiderma dux: USNM 194094, adult male.



Appendix 2

Type Specimens in Australian Museums

The Australian Museum

CYLINDROLEBERIDIDAE

Asteropterygion climax
holotype, Gulf of Carpentaria, AM P45370 (1 A-l male)

Tetraleberis triplex
holotype, Lizard Island, sta QLD-300, AM P39205 (1 adult

female)
paratype, Lizard Island, sta QLD-299, AM P39204 (1 adult

female)

CYPRIDINIDAE

Cypridinodes pix
holotype, Gulf of Carpentaria, AM P45367 (1 ovigerous

female)
paratypes, Gulf of Carpentaria, AM P45373 (2 adult females

and 1 specimen)
Cypridinodes rumex

holotype, Gulf of Carpentaria, AM P45374 (1 ovigerous
female)

RUTIDERMATIDAE

Rutiderma dux
holotype, Darwin, sta 302 and 305, AM P45375 (1 adult

female)
paratype, Palfrey Island, sta 5, AM P45376 (1 adult male)

Rutiderma sagax
holotype, Darwin, sta 302 and 305, AM P45365 (1 adult

male)

SARSIELLIDAE

Eurypylus darwinensis
holotype, Darwin, sta 304, AM P45366 (1 ovigerous female)
paratype, Darwin, sta 304, AM P45368 (1 adult male)

Sarsiella pugnax

holotype, Darwin, sta 304, AM P45369 (1 ovigerous female)

Queensland Museum

CYLINDROLEBERIDIDAE

Tetraleberis pix
holotype, Calliope River area, QM W20739 (1 adult male)

PHILOMEDIDAE

Scleroconcha pix
holotype, Calliope River area, QM W20740 (1 adult female)

RUTIDERMATIDAE

Rutiderma tryx
holotype, Lizard Island, sta AC-LI-2, QM W20741 (1

ovigerous female)

SARSIELLIDAE

Eurypylus rex
holotype, Calliope River area, QM W20742 (1 ovigerous

female)
Eusarsiella phrix

holotype, Calliope River area, QM W20743 (1 instar IV
female)

Eusarsiella saengeri
holotype, Calliope River area, QM W20744 (1 ovigerous

female)
Eusarsiella tryx

holotype, Calliope River area, QM W20745 (1 ovigerous
female)

Eusarsiella vernix
holotype, Calliope River area, QM W20746 (1 adult female)

Sarsiella varix
holotype, Calliope River area, QM W20747 (1 ovigerous

female)
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