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Abstract 

Walker-Smith, G.K., 1998. A review of Nebaliella (Crustacea: Lcptostraca) with the 
description of a new species from the continental slope of southeastern Australia. Memoirs of 
the Museum of Victoria 57: 39-56. 

The genus Neba!iella Thiele, 1904 is reviewed and a new species is described from Point 
Hicks, Victoria, Australia. This is the first record of the genus from Australia and the fifth 
species of Neba!ie!la. Previously only 4 7 individuals world-wide had been recorded making 
the addition of 9 individuals to the literature significant. Sexual dimorphism within the genus 
is discussed and a key to the species is included. 

Introduction 

Neba!iclla Thiele, I 904 belongs to the leptostra­
can family Nebu!iidae Baird, 1850 with five other 
genera; Neba!ia Leach, 18 l 4, Paranebalia Claus, 
1880, Dahlella Hessler, 1984, Sarsinebalia Dahl, 
1985 and Speonebalia Bowman, Yager and 
Iliffe, 1985. The main features distinguishing 
Neba!ie!la from other nebaliids are: the presence 
of large curved eyestalks lacking visual elements 
and denticlcs, a rostral keel extending beyond the 
rostral flange, thoracopods without epipods and 
pleopod 6 larger than pleopod 5. 

Nebaliella was erected for its type species 
Neha!iel!a antarctica from Kcrguelen, Southern 
Ocean (Thiele, 1904). Thiele (1904) suggested a 
specimen collected from Akaroa Harbour, New 
Zealand also belonged to this species. A year 
later Thiele ( 1905) described a second species, 
N. extrema from 15 specimens collected off
the coast of Kaiser Wilhelm II Land, Eastern
Antarctica. Nebalie!la extrema has also been
recorded from Western Antarctica in the Palmer
Archipelago (Cannon, 1931). In a series of
expeditions in 1972, 1974-75 and I 982 to the
subantarctic region of Kerguclen and Crozct
Island, Lcdoyer ( 1993) recorded ten specimens of
N. a11tarctica from Kcrguelen. These specimens
included males and juveniles but females were
not mentioned. During the same expeditions
Ledoycr ( I 993) also recorded N. extrema from
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the Weddell Sea (5 specimens) and Kcrguclen 
( I specimen). Nehalie!la antarctica has been 
recorded in shallow water ranging in depth from 
9 m to 190 111 while depth records for N. extrema 
range from 160 to 385 m. 

In 1932 Clark described Nebalie!la cahoti from 
a single male found in the Cabot Strait between 
Newfoundland and Cape Brenton Island, Canada, 
at a depth of 378 m. Nebalie!la caboti has also 
been recorded in New Jersey, USA on the lower 
portion of the continental slope at 2085 m 
(Hessler and Sanders, 1965) and the Rockall 
Trough at depths of 1390-2900 m (Mauchlinc 
and Gage, 1983). Nebaliel!a brevican"11ata, 
the fourth species reported, was described from 
a single female from 270 111 off the Princess 
Ragnhild Coast, Antarctica ( Kikuchi and Gamo, 
1992). 

The fifth species, described here, was collected 
off the southeastern coast of Victoria, the eastern 
coast of New South Wales and Tasmania, 
Australia. The species was the only one in its 
genus collected during extensive sampling on the 
continental slope in this region (Poore ct al., 
1994 ). Several other undescribed species of 
Ncbaliidac were collected at the same time. N.

declivatas sp. nov. is a deep water species, found 
on the continental slope in water at 996-1840 m. 

The addition of an Australian species to 
the literature extends the known geographical 
distribution of the genus (Table I). 

Memoirs of the Museum of Victoria 57(1 ): 39-56 ( 1998) 

https://doi.org/10.24199/j.mmv.1998.57.02 
1 May 1998

https://doi.org/10.24199/j.mmv.1998.57.02


40 G. K. WALKER-SMITH

OJ

-a

-a

£ P

03

3
-a

o
2

£>

o

%

3-3 g /->oo h ^o
On ^ ^ On
"" '— On i-T

'—

'

^ 0)

_e .c jo u .c

r<-> rn
On 0~

?22

On°JO— """ On

I- U) _-
aj 03 'g

03 -73

S
a

on on <-^ -a

^ ON 03 ,g
S <U 0) " it 73 IS

o

i/-> Onm Onm r^i r~- oo
I

r- r-O o •—
i m

— CnI

oo on ir
° "^ m
CnI " ^

>. >i >,a -a "o
3 3 3www
c c c
<u tu o
C/3 C/3 C/3

t 3, "°
oo g oj

X3
CT3

03
fi

s-l c « P B 03 Uh
03 ?3 03 03 o3 03
<U <U O O <D "3 ^03 -J

vh s jo N o UtI a 03 O T3 to

ern
New

ern ern I
Lani

<.a O ^ C 03 to 3 <
o"g

_ _ < 03 O 3 03 r< i3 «
oa 03

outhe
Canai

ey,

U
gh,

Ir

ihild

N « s

3 3 3 3 EO O O O -3

r 3 h
.2< -

> -J2

Kerguelen,

S

Akaroa

Harb

Kerguelen,

S

Kerguelen,

S

Kaiser

Wilhe

Antarctica

2 03"

CJ OJ

H CO
< a

E?
03 ">.

Oh >

Kerguelen,

S

Cabot

Strait,

Off

New

Jers

Rockall

Trou

Princess

Ragi

03
O

o
03

C
<

Point

Hicks,

Nowra,

NSW

Cape

Tourvil

(N
ON
ON

<d
£
03

a

3

43

oo

o
ON

53

S3

33

ino
ON

H
33

S

^

en
3

>
On 2 o

a
- a

^<j CI
s- a <Sl

03 ,s o
u C 33

33

'S
-O ^> u
33 k 3U

S: ^ 5>



RFVIFW OF NEBALIELLA (CRUSTACEA: LEPTOSTRACA) 41

All specimens examined came from the Composition. N. antarctica Thiele, 1904; N. bre-

collections of the Museum of Victoria (NMV). vicarinala Kikuchi and Gamo, 1992; N. caboti

Specimens were dissected and mounted in Clark, 1932; N. declivatas sp. nov.; N. extreme

glycerol and slides were viewed under an Thiele, 1905. See Table 1 for distribution.

Olympus BH-2 or an Olympus BX50 compound Rmarh Thc talks of Nvhalic,lu , as in some
microscope. Whole specimens and body pails ^ o{

-

Sarsinehalia and Nchaluu ,ack visua]
were drawn with the aid ot a camera luc.da.

e

'

lements; th arc st , cUrved) and cxtciui
Plumose setae are numerous on many body parts

b d ^ ^^ mx Qf (hc rostrum , ikc

but in most cases they have been figured without ^ ta|ks of Dahk ,lkl cakhlriensis but, unlike
their setules so as not to obscure other details.

ft cakhiriensis thc Cyestalks lack denticles.
Abbreviations used in figures are as follows: RO,

Anlcnna 2 articles 1 and 4 are not fused in

rostrum; E, eyestalks; A I ,
antenna 1 ;

A2 antenna
NebaaeBa

'

Speoneballa and Nchaliopsis
2; MD, mandible; MX I, maxilla 1; MX2 maxilla

§ars , 88? (Neba | iopsidac) but are fused or

2; T1-T8, thoracopods 1-8; P1-P6 pleopods :„
fuscd jn othc|

. gcncra ()f Lcptostraca .

1-6; CR, caudal rami orfurca; A, anal scales.
Thoracopodal epipods are absent in Nebaliella

but present in other leptostracan genera. Pleopod

Nebaliella Thiele 6 is larger than pleopod 5 in Nebaliella

NehaUella Thiele, 1904: 4 9, 24-25, Cannon, jJfcWHW") «i^^^l^^^
imi. iia oTt the reverse is true in other Nebaliiuac.
IVjt. lib ill. , ... , . t-i , i • II

Sexual dimorphism. The most obvious sexually

Type species. Nebaliella antarctica Thiele, 1904 dimorphic feature of males is the presence of a

by monotypy and original designation. heavily setose peduncle and flagellum on antenna

Diagnosis. Eyestalks strongly curved, extending 2 which extends to the caudal furea (Hgso and 7).

beyond the ventral margin of the rostral keel and '^ ^gellum is twice as long as ,n emales. e

lacking visual elements. Rostral keel longer than Hagellum of antenna I .s also much longe, ,n the

rostral flange. Mandibular incisor with 3 teeth, males, extending beyond the caudal fura, A ud -

palp article 3 with a continuous row of setae along notary flagellum, m addh.on o he normal I ag-

ateral and distal margins. Thoracopods without ellum, has also been observed on .u tenna o

epipods. Smooth setae on lateral margin of females of N. antarctica and N. dec , van,. 1

1

pleopod 2 exopod not in pairs. Pleopod 6 longer appears as a setose smgle article and is not found

than pleopod 5.
m niales -

Key to species of Nebaliella

1

.

Ratio of rostral flange to exposed keel approximately 1 : 1 (Fig. I E, F) 2

Ratio of rostral flange to exposed keel approximately 3:1 (Fig. I A, 13)

N. antarctica Thiele, 1904.

2. Carapace posterior margin not extending beyond pleonite 4 or less;

body length more than twice carapace length; antenna 2 (Fig. 1G), article

1 with short spine on dorsodistal edge, article 2 with slender seta on

distoventral comer of article 2; mandibular palp with strong spine on article

2 (Fig. 1H) N. brevicarinata Kikuchi andGamo, 1992

Carapace posterior margin extending beyond pleonite 4; body length less

than twice carapace length; antenna 2 without slender seta on distoventral

corner of article 2; mandibular palp without strong spine on article 2 3

3 Carapace posterior margin extending to pleonite 5; maxilla 2 endopod

(female) 1 -articulate; pleopod I (male, female PI unknown) exopod with a

row of 13 setae increasing in length distally and becoming spiniform, along

lateral margin N. caboti Clark 1932

Carapace posterior margin extending to pleonite 5; maxilla 2 endopod

(female) 2-articulate in female (Fig. IL); pleopod I (female) exopod with

17-19 short setae and 8-10 longer setae along lateral margin (Fig. 1 M)
N. c.xtrcma Thick, 1908

Carapace posterior margin extending beyond pleonite 7; maxilla 2 endopod

l-articulate in female; pleopod 1 (female) exopod with 6 short plumose setae

and 1 1 longer plumose setae along lateral margin (Fig. 4)

N. declivatas sp. nov.
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Nebaliella antarctka Thiele

Nebaliella antarctka Thiele, 1904: 4-9. 24-25.

—

1 laic. 1937: 55 56.—Ledoyer, 1993: 77-78.

Diagnosis. Body more than twice length of
carapace. Carapace posterior margin covering
pleonite 4 or less; without carina on anterolateral

lower corner. Ratio of rostral flange to exposed
keel approximately 3:1 (Fig. 1A, B). Antenna
2 with dorsal spine on article 1 and ventral

horn-like projection or heel on article 2 (Fig.

1C); without slender seta on distoventral corner
of article 2. Mandibular palp, article 2 with

4 setae; without strong spine on article 2. Maxilla
2 endopod (female) 1-articulate. T8 endopod
4-articulate (Fig. ID). PI exopod (female)
with 19-23 short setae and 9 longer setae (includ-

ing terminal ones). Pleopod 6 half length of
pleonite 6.

Distribution. Kerguelen, Southern Ocean; Akaroa
Harbour, New Zealand. 9-190 m depth.

Remarks. The most distinguishing feature

of Nebaliella antarctka is its large rostral

flange. The ratio of the flange to exposed
keel is approximately 3:1 for N. antarctka
but only 1:1 for all other species of Nebaliella.

Nebaliella antarctka is also the only
species of Nebaliella to possess 4 setae oil

article 2 of the mandibular palp. The number
of articles in the protopod of maxilla 1 is

uncertain. Thiele (1904) illustrated it as 1-

articulate but Ledoyer (1993) drew a 3-articulate

structure. As in N. brevkarinata the carapace
of N. antarctka extends only as far as pleonite

4, but unlike N. brevkarinata the carapace does
not possess a carina on the anterolateral lower
corner.

Nebaliella brevkarinata Kikuchi and Gamo
Nebaliella brevicarinaia Kikuchi and Gamo 1992'

83 -89.

Diagnosis. Body more than twice length of
carapace. Carapace posterior margin covering
pleonite 4 or less; with carina on anterolateral

lower corner (Fig. U). Ratio of rostral flange to

exposed keel approximately 1:1 (Fig. IE, F).

Rostrum with proximoventral tuberculate process
(Fig IE). Antenna 2 without dorsal spine on
article 1; with slender seta on distoventral comer
of article 2 (Fig 1G). Mandibular palp, article

2 with I seta; with strong spine on article 2
(Fig. 1H). Maxilla 1, protopod of palp 4-articulate

(Fig. II). Maxilla 2 endopod (female) 2-articulate.

Thoracopod 8 endopod 1-articulate (Fig. IK).
Pleopod 1 exopod (female) 8 short and 9

longer setae along lateral margin. Pleopod 6

approximately 0.75 length of pleonite 6.

Distribution. Princess Ragnhild Coast, Antarc-

tica: 270 m depth.

Remarks. Nebaliella brevkarinata was described

by Kikuchi and Gamo (1992) on the basis of a

single female. The main character the authors

used to distinguish N. brevkarinata from other

species is a short vertical carina on the lower

corner of the anterolateral portion of the carapace

(Kikuchi and Gamo, 1992). Ledoyer (1993)

observed a similar carina on the carapace of a

specimen of N. extrema, but believed they were
still two distinct species as the armature of

pleopod 1 and the peduncle of the antenna were
different. On the lateral margin of the pleopod
1 exopod N. brevicarinaia has 8 short setae and
9 longer setae but N. extrema has 17-19 short

setae and 8-10 longer setae. Antenna 2 peduncle
article 1 has a short stout spine on the dorsodistal

edge (Fig. 1G). A spine similar to this was
recorded by Hale (1937) for N. antarctka
(Fig. 1C). Antenna 2 peduncle article 2 of N.

brevkarinata differs from all other species of
Nebaliella having a long slender seta at the

laterodistal corner. The possession of a strong
spine on article 2 of the mandibular palp is a

character unique to N. brevkarinata.

Nebaliella caboti Clark

Nebaliella caboti Clark, 1932: 218-225.—Hessler
and Sanders, 1965: 72-73.—Mauchline and Gage,
1983:628-630.

Diagnosis. Body 1.75 x length of carapace. Cara-
pace posterior margin partially covering pleonite

5; without carina on anterolateral lower corner.
Ratio of rostral flange to exposed keel approxi-
mately 1:1. Antenna 2 without dorsal spine
on article 1; without slender seta or horn-like
projection on distoventral corner of article 2.

Mandibular palp, article 2 with 2 setae; without
strong spine on article 2. Maxilla 2 endopod
(female) 1-articulate. Thoracopod 8 endopod 4-

articulate. Pleopod 1 exopod (male, pleopod 1

female unknown) with a row of 13 setae increas-
ing in length distally, becoming spiniform. Pleo-
pod 6 equal to or slightly longer than pleonite 6.

Distribution. Cabot Strait, eastern coast of
Canada; off New Jersey, USA; Rockall Trough
Ireland; 378-2085 m depth.

Remarks. Clark (1932) described Nebaliella
caboti from a single male and Mauchline and
Gage ( 1983) provided some drawings of a female
from Rockall Trough, Ireland. Nebaliella caboti



REVIEW OF XEBALIELLA (CRUSTACEA: LEPTOSTRACAl

Figure 1. Nebaliella antarctica Thiele. A. B. rostrum, ventral and dorsal view; C. antenna 2; D.

thoracopod 8. Nebaliella brevicarinata Kikuchi and Game. E. F, rostrum, ventral and dorsal view;

G, antenna 2; H. mandible and mandibular palp; 1. maxilla 1: J. carapace: k. thoracopod 8. Nebaliella

extrema Thiele. L, maxilla 2; M. pleopod 1.

Figures traced from the following references: A C, Hale. 1937; D. Ledoyer. 1993; E K.. Kikuchi and

Gamo, 1992; L. M Ledoyer, 1993.



44 G. K. WALKER-SMITH

is most similar to N. antarctica and N. declivatas,

having a carapace without a carina, maxilla 2
endopod I -articulate and thoracopod 8 endopod
with more than I article. Nebuliella cuboti differs

from N. antarctica in the size of the rostral flange

and carapace and the possession of 2 setae on
article 2 of the mandibular palp, N. antarctica has
4. Nebaliella cuboti has a much larger pleopod 6
than either N. antarctica or N. declivatas, being
equal to, or slightly longer than pleonite 6.

Nebaliella caboti also differs from N. declivatas

having a relatively smaller carapace, extending to

pleonite 5 and not 7 as in N. declivatas.

Nebaliella extrema Thiele

Ncbciliellu extrema Thiele, 1905: 61 66 -Cannon
1931: 216 221.—Ledoyer, 1993: 78 79.

Diagnosis. Body less than twice length of
carapace. Carapace posterior margin partially

covering pleonite 5; sometimes with carina on
anterolateral lower corner. Ratio of rostral flange

to exposed keel approximately 1:1. Rostrum with
proximoventral tuberculatc process. Antenna 2
without dorsal spine article 1; without slender seta

or horn-like projection on distoventral corner of
article 2. Mandibular palp without strong spine on
article 2. Maxilla 2 endopod (female) 2-articuIate

(Fig. 1L). Pleopod I exopod (female) with
17-19 short setae and 810 longer setae along lat-

eral margin (Fig. IM). Pleopod 6 as long as
pleonite 6.

Distribution. Kaiser Wilhelm II Land, Palmer
Archipelago, and Weddell Sea, Antarctica;

Kerguelen, Southern Ocean. 160-385 m depth.

Remarks. Nebuliella extrema is distinguished
from N. antarctica primarily on the basis of the

rostrum. The ratio of the rostral flange to exposed
keel is approximately 1:1 for N. extrema (and
all other species of Nebaliella) and 3:1 for
N. antarctica. The posterior margin of the

carapace extends to partially cover pleonite 5 as
in Nebaliella caboti but differs from N. caboti
with maxilla 2 having a 2-articulate endopod.
Maxilla 2 ofN. caboti has a 1 -articulate endopod.
The pleopod 1 exopod (female) ofN. extrema has
17 19 short plumose setae compared to only 6
in Nebaliella declivatas. Thiele (1905) did
not mention a carina on the carapace of N.

extrema and it was not illustrated by Cannon
(1

1>3I). However, Ledoyer (1993) noted the

presence of a small carina on the anterolateral

lower comer of the carapace of N. extrema,
similar to that possessed by N. brevicarinata.

The most significant difference between

A', extrema and N. brevicarinata is the lack of

a slender seta on the distoventral corner

of antenna 2 article 2 and the absence of a strong

spine on article 2 of the mandibular palp, both

features possessed by N. brevicarinata.

Nebaliella declivatas sp. nov.

Figures 2- 1

Material examined. Ilolotype. Victoria. 76 km S of
Point Hicks (38°29.33'S, 149°I9.98'E), 1840 m, sandy
mud, fine shell, Wl IOI epibenlhic sled, G.C.B. Poore ct

al. on ORV Franklin, 26 Oct 1988 (stn SLOPE 69),

NMV .134659 (female).

Paratypes. Victoria. Collected with holotype. NMV
.134664, (male, allotype), NMV J34592 (3), NMV
J34593(l).

New South Wales. 54 km ESE ofNowra (34°52.72'S,
I51°5.(KE), 996 m, mud, fine sand, fine shell, WHO!
epibenthic sled, G.C.B. Poore et al. on ORV Franklin,

22 Oct 1988 (stn SLOPE 53), NMV J34594 ( 1 ).

Tasmania. 48 km ENE of Cape Tourville

(42°00.25'S, 148°43.55'E), 1264 m, gravel with lumps
of sandy mud aggregate, WHOI epibenthic sled, G.C.B.
Poore et al. on ORV Franklin, 30 Oct 1988 (sin SLOPE
81), NMV J34595(2).

Diagnosis. Body approximately 1.5 x length of
carapace. Carapace posterior margin extending
beyond pleonite 7; without carina on anterolateral

lower comer. Ratio of rostral flange to exposed
keel approximately 1:1. Rostrum without proxi-
moventral tuberculate process. Antenna 2 without
dorsal spine on article 1, without horn-like pro-
jection or slender seta on distoventral comer of
article 2. Mandibular palp, article 2 with 2 setae;
without strong spine on article 2. Maxilla 1, pro-
topod of palp I -articulate. Maxilla 2 endopod
(female) 1-articulate. Thoracopod 8 endopod 5-

articulate. Pleopod 1 exopod (female) with 7 short
plumose setae, 1 1 longer plumose setae along
lateral margin and 4 terminal plumose setae.

Pleopod 6 approximately 0.5 x length of pleonite 6.

Description of female holotvpe (without
embryos). Body length (measured from anterior
margin of carapace to tip of furca, excluding
setae) 8.23 mm; carapace: length 5.23 mm;
emarginate; dorsum convex; anterolateral margin
narrowly rounded, posterolateral margin more
broadly rounded; depth 0.6 x greatest length;
6.9 > length of rostrum; posterior margin reach-
ing beyond pleonite 6; surface not sculptured,
ventral surface of dorsodistal margin with row of
small spines. Pleonitcs 2 7: margins entirely
denticulate, denticles pointed.

Rostrum: flange length 2.0 * width: length of
keel 4.6 - greatest depth of keel; keel 1 .9 * length
of rostral flange.
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Eyestalks: without ommatidia; dorsal margin

convex; ventral margin extremely concave; taper-

ing distally; length measured in a straight line

from top to bottom of eye; 1.1 x length of rostrum

including keel; length 3.0 x greatest width; with-

out dorsal papilla; without denticles; supraocular

scale absent.

Antenna I: article 1 without dorsal spine, as

wide as article 2; article 2, length 2.4 x width, 6

mesial plumose setae and numerous distal setae;

article 3. 0.6 " length of article 2, with 7 setae;

article 4 with a single row of 10 plumose setae

anteriorly; swollen scale, length 3.6 x width,

heavily setose, with plumose setae; flagellum

with 8 articles, setae clustered on anterodistal

margin of each article; rudimentary second flagel-

lum arising mesially from article 4. Antenna 2:

article 2, small dorsal spine present; article 3

length 1.3 x width, with 1 anterior and 2 lateral

rows of setae; articles 3 and 4 not fused; article 4

slightly longer than article 3, with 1 anterior and

2 lateral rows of plumose setae; flagellum with 1

7

articles.

Mandibular palp 3-articulate: article 2 with

2 medial setae; article 3, equal in length to article

2, margins tapering slightly, 1 row of plumose

setae along posterior and distal margin, increas-

ing in length distally, short seta terminally;

well developed molar process, without sctal

brush; mandibular incisor with 3 teeth. Maxilla

1: sympod. endite 1 slightly rounded with 1

row of plumose marginal setae and 2 robust

spinulose setae; palp long, well developed, with

3 articles, 13 lateral setae and 2 terminal

setae; endite 2 broader than endite 1, with 1

row of stout simple setae, 1 row of plumose setae,

and single longer supracuticular plumose seta.

Maxilla 2: with 5 endites; endite 1 expanded

distally, margin with 2 rows of plumose setae;

endite 2 rectangular with 2 rows of plumose

supracuticular setae; endite 3 with 2 rows of

supracuticular plumose setae; endite 4 approxi-

mately half width of endite 3, with 4 plumose

setae; endite 5 least developed, with 2 plumose

setae; endopod tapering distally, 0.85 * length of

exopod. 1 -articulate; mesial margin of endopod

with plumose setae; lateral margin of exopod with

plumose setae.

Thoracopods: endopods 5-articulate. folia-

ceous, epipods absent. Ratio of endopods T1:T3

and Tl :T8 endopod: 1:1.7 and 1 :0.9 respectively.

Ratio of exopods T 1 :T3 and T 1 :T8 exopod: 1 :0.7

and 1 :0.5 respectively.

Thoracopod 1 : endopod with single mesial row

of plumose setae, plumose setae also along

posterodistal margin; exopod, lateral margin with

plumose seta, length of exopod approximately

equal to endopod. Thoracopod 3: endopod

with single mesial row of plumose setae,

articles 3 5 with posterolateral setae, article

6 heavily setose along margin; exopod

distally rounded, 0.5 ' length of endopod,

with evenly spaced plumose supracuticular

marginal setae. Thoracopod 8: endopod with

mesial and anterior plumose setae; exopod

tapering slightly, 0.6 x as long as endopod,

with numerous plumose marginal setae.

Pleopods I -4: lateral margin of peduncle

denticulate; exopod 1 -articulate; endopod 2-

articulate, article 1 with retinaculum, article 2

with fine, long plumose setae on lateral and

mesial margins. 1 robust smooth seta and one

short, stout spine terminally.

Pleopod 1 : peduncle with 2 groups of anterior

plumose setae, 4 short plumose setae mesodis-

tally, lateral margin with tiny spines: exopod,

0.5 « length of peduncle, 0.6 * length of endopod.

comb-row of 7 short plumose setae along lateral

margin of exopod, 0.2 * length of exopod. 1

1

longer plumose setae also along lateral margin, 4

plumose setae terminally, mesial margin with

numerous long, fine plumose setae. Pleopod 2:

peduncle with anterior row of 7 plumose setae,

4 small plumose setae mesodistally; exopod

0.8 x length of peduncle, 0.7 * length of

endopod, lateral margin with 10 smooth setae,

2 terminal setae, mesial margin with long,

fine plumose setae. Pleopod 3: peduncle with

anterior row of 5 plumose setae; 4 short

plumose mesodistal setae; exopod, 0.7 x length of

peduncle, 0.6 x length of endopod. 9 subcuticular

plumose setae, 2 smooth setae terminally.

mesial margin with long, fine, plumose setae.

Pleopod 4: peduncle with anteroproximal

row of 7 plumose setae, 4 short plumose

mesodistal setae; exopod, 0.8 x length of

peduncle, 0.7 / length of endopod. lateral

margin with 1 1 simple setae, 2 terminally,

mesial margin with long, fine plumose setae.

Pleopod 5: single ramus, length 2.7 x width; with

robust simple seta on terminal margin; fine

plumose setae on lateral and mesial margin.

Pleopod 6: single ramus, length 3.5 ' width; with

5 robust simple setae on lateral margin and 2

on terminal margin: small plumose setae on

lateral and mesial margin.

Anal scales: triangular.

Caudal furca: length 3.3 * width; 1.5 * as

long as telson, 0.3 x as long as carapace;

with 21 smooth setae on lateral margin

and 9 plumose setae on medial margin, I terminal

seta.
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Description of male allotype. Body length

5.57 mm; carapace: length 4.70 mm, 1.9 * width:

dorsum convex; anterior margin rounded,

posterior margin more broadly rounded; depth

0.6 * greatest length; length 4.6 * length of

rostrum: posterior margin reaching anterior

region of pleonite 7; surface not sculptured;

ventral surface of dorsodistal margin with

fine spines. Pleonites 2-7: margins entirely

denticulate, denticles pointed;

Rostrum: flange length 2.0 x width; length of

keel 3.5 x greatest depth of keel; keel 1.4 * length

of rostral flange.

Eyestalks: without ommatidia; dorsal margin

convex; ventral margin extremely concave; taper-

ing distally; 1.2 * length of rostrum including

keel; without dorsal papilla; without denticles;

supraocular scale absent.

Antenna 1: article 1 with dorsal spine; article

2, length 2.5 * width. 8 mesial plumose setae

and numerous distal setae; article 3, with group

of distal setae; article 4 with a single row

of 7 plumose setae anteriorly; swollen scale

narrower than for female, length 4.4 x width.

distally setose, with plumose setae: flagellum

longer than carapace, extending beyond end of

caudal furca; rudimentary second flagellum

absent. Antenna 2; article 2. small dorsal spine

present; article 3 with stout and fine setae; articles

3 and 4 not fused; article 4. with 3 rows of setae.

1 lateral row of stout setae with adjacent finely

plumose setae and two rows of slender plumose

setae: flagellum with many articles extending

to caudal furca, heavily setose distally on each

article.

Mandibular palp: article 2 with no medial setae;

article 3, 1.3 * length of article 2, margins taper-

ing slightly. 1 row of plumose setae along poste-

rior and distal margin, long setae terminally; well

developed molar process, without setal brush;

mandibular incisor with 3 modified teeth. Maxilla

1 : sympod, endite 1 narrowly rounded with a sin-

gle row of 9 plumose setae, decreasing in length

distally: endite 2 twice as wide as endite 1.

slightly medially divided into two, each section

with 1 row of short marginal spines: palp long,

well developed, with 6 articles, 16 lateral setae

and 2 terminal setae. Maxilla 2: with 4 endites;

endite 1 margin with 8 plumose setae and 1 1 short

spines; endite 2 rectangular with 7 short spines;

endite 3. with 5 plumose setae: endite 4 fused

with endite 5. with 5 plumose setae distally: endo-

pod 2-articulate, tapering distally. 1.1 ' length of

exopod: mesial margin of endopod and lateral

exopod with plumose setae.

Thoracopods: endopods foliaceous, epipods

absent. Ratio of endopods T1:T3 and T1.T8

1:1.36 and 1:1:0.6 respectively. Ratio of exopods

T1:T3 and T1:T8 1:1.9 and 1:1.06 respectively.

Thoracopod 1: endopod 6-articulate, with

plumose setae along mesial margin; exopod

0.8 x length of endopod. lateral margin with

plumose setae. Thoracopod 3: endopod 6-

articulate. with plumose setae along mesial

margin; exopod distally rounded, 0.9 x length

of endopod. with evenly spaced plumose supra-

cuticular marginal setae. Thoracopod 8: endopod

incompletely 5-articulate (articles 1 and 2 not

completely separate) with plumose setae along

mesial margin; exopod tapering slightly, 0.4 x as

long as endopod, with numerous plumose

marginal setae.

Pleopods \^i posterior margin of peduncle

denticulate; exopods 1 -articulate: endopods 2-

articulate. retinaculum attached to article 1, article

2 with long, fine plumose setae on lateral and

mesial margins, 1 robust smooth seta and one

short, stout spine terminally.

Pleopod 1 : peduncle with single plumose setae;

exopod. 0.6 x length of endopod, comb-row

of short plumose setae along lateral margin of

exopod absent. 14 longer plumose setae along

lateral margin, 3 plumose setae terminally, mesial

margin with numerous long, fine plumose setae.

Pleopod 2: peduncle with anterior row of 7

plumose setae, single plumose seta distally;

exopod, 0.5 * length of endopod. lateral margin

with 9 smooth setae, 2 terminal setae, mesial

margin with long, fine plumose setae. Pleopod

3: peduncle with anterior row of 5 plumose

setae; exopod, 0.5 X length of endopod, 6 subcuti-

cular plumose setae lateral, 3 smooth setae termi-

nally, mesial margin with long, fine, plumose

setae. Pleopod 4: peduncle with anteroproximal

row of 4 plumose setae. 2 short plumose mesodis-

tal setae; exopod, 0.5 • length of endopod. lateral

margin with 9 simple setae, 2 terminally, mesial

margin with long, fine plumose setae. Pleopod 5:

uniramus. length 3.1 X width (not including

peduncle); with 1 robust simple seta on terminal

margin: fine plumose setae, on lateral and mesial

margin. Pleopod 6: uniramus, length 3.3 * width

(not including peduncle); with 5 robust simple

setae on lateral and 2 on terminal margin; fine

plumose setae on lateral and mesial margin.

Anal scales: triangular.

Caudal furca: length 3.7 * width; 1.7 > as long

as telson, 0.3 * as long as carapace; with smooth

setae on lateral margin and plumose setae on

mesial margin, 1 terminal seta.
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Figure 2. Nebaliella declivatas, female holotype. Dorsal v,ew of rostrum. Laterav ew_of eyestafc

M?sial view of antenna 1 and antenna 2. Anterior view of max.Ha 1
,
mandjble Scalesa E - 1 mm,

b = whole body = 2 mm; c = Al, A2, MD = 1 mm; d = RO = 0.5 mm, e - MX1 - 1
mm.
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Figure 3. Nebaliella declivatas, female holotype. Anterior view of thoracopod 1, thoracopod 3,

thoracopod 8 and maxilla 2. Seale a = 0.5 mm.
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Figure 4. Nebaliella declivatas, female holotype. Anterior view of pleopods 1-3. Scales a - PI and

P3 = 1 mm: b = P2 = 1 mm.

Etymology. Declivatas (Latin) meaning a sloping

place, referring to the continental slope where the

holotype was found; noun in apposition.

Distribution. Point Hicks, Victoria, Australia;

Nowra, NSW, Australia; Cape Tourvillc,

Tasmania, Australia. 996-1840 m depth.

Remarks. The unique character separating

Nebaliella declivatas from the other species of

Nebaliella is the setation pattern of pleopod I

.

The overall appearance of the rostrum

is similar to N. extrema, N. caboti and N.

brevicarinata with the ratio of the flange

to exposed keel being 1:1. The rostrum of

N. declivatas does not possess the ventral tuber-

culate process or heel found in N. antarctica,

N. extrema, and N. brevicarinata. The carapace

is relatively larger than for any other species,

with the posterior margin extending beyond

pleonitc 6. Posterodorsally there is a row of

minute spines on the ventral surface of the

carapace, protruding just beyond the margin. This

type of spination is also found on N. anlarclica,

N. extrema and N. caboti. These tiny spines may
be present on other species but could have been
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c e

Figure 5. Nebaliella declivatas, female holotype. Anterior view of pleopod 4. Dorsal view of
caudal rami, pleopod 5 and pleopod 6. Scales a = P4 = 1mm; b = CR =

1 mm; c = P6 = 5 mm-
d = P5 = 0.3 mm; e = A = 0.5 mm.
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Figure 6. Nebaliella declivatas, male allotype. Dorsal and lateral view of rostrum. Lateral view of eye.
Scales a = whole body = 2 mm; b = RO = 0.4 mm; c - E = 0.5 mm.

overlooked due to their small size. Antenna 2
does not possess a spinous projection on article

1 like that found in N. brevicarinata (Fig. 1G)
nor is article 2 ornamented with the ventral

horn-like projection or heel found on N. antarc-

tica (Fig. 1C) and N. extrema or the slender seta

as in N. brevicarinata (Fig. 1 G).

The mouthparts of N. declivatas also differ

from other species. The mandibular palp lacks the

strong spine-like process found on article 2 in

N. brevicarinata (Fig. 1H). The articles the

protopod of the maxilla are fused, unlike N.

brevicarinata which has 4 articles (Fig. II).

Maxilla 2 endopod is 1 -articulate in N. declivatas,

as is the case for N. caboti and N. antarctica. The
endopod of maxilla 2 is 2-articulate in N.

brevicarinata and N. extrema. Thoracopod 8 is

articulate in N. declivatas, N. antarctica,

N. extrema and N. caboti. It is not articulate in

N. brevicarinata (Fig. IK).

One of the most striking characters of N. decli-

vatas is the setation of pleopod 1. The female

pleopod 1 exopod has a row of short plumose

setae and 1 1 longer plumose setae along the

lateral margin. This type of setal arrangement is

similar to that found in N. brevicarinata which

has 8 short spines and 9 longer setae but it

is different from the exopod setation of N.

antarctica (23 short setae and 8 long setae) and

N. extrema (17-19 short setae and 8-10 long

setae) (Fig. 1M). The female pleopod 1 exopod of
N. caboti is unknown.

Sexual dimorphism

The discovery of Nebaliella declivatas allows
description of sexual dimorphism in several

characters. The male antenna I peduncle article 1

is much broader than for the female and has a

strong dorsal tooth. The mouthparts of the male
are slightly modified. The male maxilla 1 endites

are less setose than those of the female and endite

1 lacks the two stout plumose setae found in the

female. The male endite 2 differs from the female
having a single row of short robust setae instead

of 2 overlapping rows of robust setae and a longer

plumose seta. Proximally the protopod of the

male palp is articulated but the female protopod is

not. The maxilla 2 endopod is 1 -articulate in the

female and 2-articulate in the male. Thoracopod
endopods are broader in the male, particularly

thoracopod 3 and the thoracopod 3 exopod of the

male is much larger than the female. The endopod
of thoracopod 1 and thoracopod 3 of male has one
more article than the female. The major variation

in the pleopods of males and females occurs in the

setation of pleopod 1. Males of N. declivatas lack

the very small plumose setae found on the proxi-

molateral margin of the exopod of the females.
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Figure 7. Nebaliella declivatas, male allotype. Mesial view of antenna 1, and antenna 2.' Anterior view
of mandible and maxilla 1. Scales a = MX1 =0.5 mm; b = Al = 1mm; MD = 0.5 mm; c = Al scale =
0.3 mm; d = A2 = 0.5 mm.
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Figure 8. Nebaliella declivatas, male allotype. Anterior view of maxilla and thoracopod 1, thoracopod

3 and thoracopod 8. Lateral view of pleopod 1. Scales a = Tl, T3, T8 = 0.5 mm; b = PI =0.5 mm;

c = MX2 = 0.5 mm.
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Figure 9. Nebaliella declivatas, male allotype. Anterior view of pleopod 2, pleopod 3 and anal scales.

Scales a = P2, P3 = 1 mm: b = A = 0.3 mm.

The exopodal setation for the male pleopod 1

does not vary from the arrangement of setae

found on pleopods 2, 3 and 4. The female pleopod

5 has a long smooth terminal seta but the male has

a short stout one. The male caudal rami has a

longer terminal seta and more heavily setose

lateral and mesial margins than the female.

Acknowledgements

Special thanks to Dr Gary Poore for helpful

comments and criticisms of draft manuscripts.

This project is part of a wide-ranging exploration

of the continental slope of southeastern Australia

and has been supported by grants from the

Australian Research Council and by the Victorian

Institute of Marine Sciences.

References

Baird, W., 1850. The natural history of British

Entomostraca. Ray Society Publications: London.
364 pp., 36 pis.

Bowman, T. E., Yager, J. and Iliffe, T. M., 1985.

Speonebalia cannoni, n.gen., n.sp, from the Caicos
Islands, the first hypogean leptostracan

(Nebalicacea: Nebaliidae). Proceedings of the

Biological Society of Washington 98(2): 439-
446.

Cannon, H.G., 1931. On the feeding mechanisms of
the Branchiopoda. Philosophical Transactions

of the Roval Society of London (B) 222: 267-
352.

Clark, A. E., 1932. Nebaliella caboti n. sp., with
observation on other Nebaliacea. Transactions of
the Royal Society ofCanada 26 (5): 217-235.



REVIEW OF NEBALIELLA (CRUSTACEA: LEPTOSTRACA) 55

Figure 10. Nebaliella declivatas, male allotype. Anterior view pleopods 4-6 and caudal rami. Scales a

= P4 = 1 mm; b = CR = 0.5 mm; c = P5, P6 = 0.2 mm

Claus, C, 1880. Grindzuge der Zoologie, 4th edn. 2:

576.

Dahl, E., 1985. Crustacea Leptostraca, principles of

taxonomy and a revision ofEuropean shelf species.

Sarsia 70: 135-165.

Hale, H.M., 1937. Cumacea and Nebaliacea. Report

of the British, Australian and New Zealand

Antarctica Research Expedition, Series B 2:

37-56.

Hessler, R.R., 1984. Dahlella caldariensis, a. new

genus, new species, a leptostracan (Crustacea,

Malacostraca) from deep-sea hydrothermal

vents. Journal of Crustacean Biology 4: 655

664.

Hessler, R.R. and Sanders, H.L., 1965. Bathyal

Leptostraca from the continental slope of the

north-eastern United States. Crustaceana 9(1):

71-74.

Kikuchi, T and Gamo, S., 1992. Nebaliella

brevicarinata n. sp. from the bathyal depths off

the Princess Ragnhild coast, Antarctica (Crustacea:

Leptostraca: Nebaliacea). Proceedings of the

National Institute of Polar Biology, 13th

Symposium on Polar Biology 5: 83-89.

Leach, W.L., 1814. Nebalia. The Zoological Miscellany

1: 99-100.

Ledoyer, M„ 1993. Leptostraces (Crustacea) des

iles Crozet et Kerguelen et de la campagne

Epos 3 du R.V. Polarstern en mer de

Weddell (Antarctique). Marine Life 3(1-2): 73-

81.

Mauchline, J. and Gage, J.D., 1983. The Nebaliacea

(Crustacea: Leptostraca) of the Rockall

Trough. Journal of the Marine Biological

Association of the United Kingdom 63: 627-

631.



56 G. K. WALKER-SMITH

Poore, G.C.B., Just, J. and Cohen, B.F., 1994.

Composition and diversity of Crustacea Isopoda

of the southeastern Australian continental slope.

Deep-Sea Research 4: 677-693.

Sars, G.O., 1887. Report on the Phyllocarida collected

by HMS Challenger during the years 1873-76.

Report ofthe Scientific Results ofthe Voyage ofthe

HMS Challenger 19: 1-38.

Thiele, J., 1904. Die Leptostraken. Wissenchaftliche

Ergebnisse der Deutschen Tiefsee-Expedition

auf dem Dampfer "Valdiva", 1898-1899, 8: 1-

26.

Thiele, J., 1905. Uber die Leptostraken der Deutschen

Siidpolar-Expedition 1901-1903. Deutsche

Sudpolar-Expedition 1902-1903, 9 (Zoology) 1:

59-68.




