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Abstract.—A new species of leptostracan crustacean, Nebalia gerkenae, is 
described from Bennett Slough, Monterey County, California. The species is 
similar to N. hessleri from deeper waters off La Jolla, California. It differs 
from N. hessleri in the shape and color of the pigmented region of the eyes, 
armature of the antennule and antenna, the degree that the carapace covers 
the abdominal somites, dentition of the protopod of the fourth pleopod, and 
details of the pleonite border spination. Variation in this spination is dis­
cussed, and guidelines are suggested for future descriptions of leptostracan 
species. 

The Leptostraca are malacostracan crus­
taceans characterized in part by a hinged 
rostrum, bivalved carapace, phyllopodous 
thoracopods, and the presence of seven ab­
dominal segments (Kaestner 1980, Schram 
1986). In the marine environment, these an­
imals are ubiquitous. They have been re­
corded from a wide range of habitats, in­
cluding intertidal mudflats, mangrove la­
goons, caves, submarine canyons, the 
bathypelagic zone, and hydrothermal vents. 
The order Leptostraca includes 32 nominal 
species in nine genera. However, the true 
diversity of the group far exceeds this num­
ber; the literature includes many references 
to collections of undescribed species (Dahl 
1985, Vetter 1996b, Olesen 1999). 

Historically, the leptostracan Crustacea 
of the Pacific Coast of the United States 
have all been identified as Nebalia puget-
tensis (Clark, 1932). Although sometimes 
present in large numbers (Vetter 1994, Ger-
ken 1995), the leptostracan fauna of Cali­
fornia is poorly known. Ecological studies 
on Leptostraca of southern California (Vet­

ter 1994, 1996a) led to the recognition of 
three taxa, two of which have been de­
scribed. Nebalia daytoni Vetter, 1996a, was 
recorded from oligotrophic sands off the 
coast of San Diego. Nebalia hessleri Martin 
et al., 1996, was described from enriched 
sediments and detrital mats at the head of 
Scripps Canyon off La Jolla, California. 
Because Clark's (1932) description was in­
adequate and type material was not avail­
able, Martin et al. (1996) declared Nebalia 
pugettensis (Clark, 1932) a nomen nudum. 
Actually, the name Nebalia pugettensis is 
available, but a neotype must be established 
in order to avoid taxonomic confusion. 
Thus, in addition to N. pugettensis, two val­
id nominal taxa and one undescribed spe­
cies have been reported from the coast of 
California. In addition, the identity of pop­
ulations formerly referred to as N. puget­
tensis is uncertain. New collections of lep-
tostracans from Monterey Bay represent a 
fourth species of Nebalia from the coast of 
California, described herein. 
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Materials and Methods 

The leptostracans were collected from in-
tertidal algal mats of Chaetomorpha sp. and 
Gracilaria sp. Salinity, recorded with a 
hand refractometer, was 33-34%c. Most 
specimens were placed directly into 75% 
ethyl alcohol, but five specimens were pre­
served frozen using dry ice and later trans­
ferred to a freezer held at ^80°C. 

Written descriptions and illustrations are 
of the mature females. Additionally, sexu­
ally dimorphic features are described. Illus­
trations were made with the aid of a camera 
lucida attached to a Wild M5APO dissect­
ing microscope and a Nikon Labophot. 
Specimens were prepared for scanning elec­
tron microscopy according to the method of 
Martin et al. (1996) and examined with a 
Cambridge Stereoscan 360. Length mea­
surements were made from the base of the 
rostrum to the center of the posterior emar-
gination of the carapace (dorsal carapace 
length) or to the tip of the caudal ramus but 
excluding the setation (total length). The 
carapace also was measured in the lateral 
aspect from the anterior to posterior margin 
(lateral carapace length) and from the dorsal 
to ventral margin (carapace height). The fe­
male holotype, male allotype, and 60 par-
atype specimens were deposited in the 
Crustacea collections of the Natural History 
Museum of Los Angeles County (LACM). 
Additionally, 54 paratype specimens (34 of 
which are juveniles) have been deposited in 
the National Museum of Natural History, 
Washington, D.C. (USNM). 

Systematics 

Order Leptostraca Claus, 1880 
Family Nebaliidae Samouelle, 1819 

Genus Nebalia Leach, 1814 
Nebalia gerkenae, new species 

Figs. 1-12 

Type locality.—United States, California, 
Monterey County, Bennett Slough, off Jetty 
Road, north side of bridge before entrance 
to Moss Landing State Beach, from mudflat 

at low tide from surface of fine sediment 
beneath algal mat consisting of Gracilaria 
sp. and Chaetomorpha sp. 

Material examined.—Holotype female 
(Fig. la), LACM CR19990191, lateral car­
apace length 3.7 mm, dorsal carapace 
length 2.4 mm, carapace height 2.4 mm, to­
tal length 9.1 mm, collected 17 Oct 1999 
by T A. Haney; collected in type locality. 
Allotype male (Fig. Id), total length 8.9 
mm, same collection data, LACM 
CR19990192. Paratype specimens, same 
collection data. LACM CR19990193 (37 
females, 16 males, 7 juveniles) and USNM 
306877 (14 females, 6 males, 34 juveniles). 
Other specimens destroyed in the course of 
dissecting for illustrations and/or SEM prep­
aration; these and frozen specimens declared 
non-paratypic. Non-type material: North Pa­
cific Ocean, United States, California, Mon­
terey County, Elkhom Slough, 22 miles 
north of Pacific Grove, station 1590-47, 
sandflats during-1.6 m tide; collected 5 Feb 
1947; collected by RA^ Velero; LACM 
CR 19470143; 13 specimens (12 females, 1 
male) in 4 vials, North Pacific Ocean, United 
States, California, Monterey County, Elk­
hom Slough; collected by E. W. Vetter; no 
additional data; LACM, unregistered; 8 
specimens (4 females, 1 male, 3 juveniles; 
one female mounted on SEM stub). 

Diagnosis.—Average total length of fe­
males 5.9 mm (n = 14), of males 5.4 mm 
(n = 6), average lateral carapace length of 
females 3.2 mm (n = 52), of males 2.4 mm 
(M = 23). Eye not lobed or subdivided, oval, 
widest in center, sUghtly down-turned and 
laterally compressed; pigmentation exten­
sive, covering at least distal half of eye. An-
tennule with 2 heavy spine-like setae on 
apical face of fourth article. Antennular fla-
gellum well developed, with 10 or more 
segments. Male antennule sickle-shaped, 
strongly upturned. Dorsum of fourth pleon­
ite with posterior border bearing acute 
teeth; tooth of postero-lateral border of 
fourth pleonite (epimeron of Dahl 1985) 
slightly longer than others and up-tumed. 
Base (proximal podomere or peduncle) of 
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corresponding pleopod 4 minutely serrated 
along posterior border, terminating in sharp 
tooth at postero-lateral comer. Fifth pleopod 
with 4 - 6 large spine-like setae on disto-lat-
eral border, with last spine longer than oth­
ers and located terminally (directed poste­
riorly). Sixth pleopod with 4 - 6 spine-like 
setae along disto-lateral border, 6th seta ter­
minally located terminally, two times as 
long as others. Rostrum with rectangular 
keel. Caudal rami in females approximately 
equal or greater than twice length of telson. 
Spines along posterior dorsal borders of 
pleonites acute. 

Description of mature female.—Cara­
pace (Fig. la): Elliptical laterally, approxi­
mately 1,5 to 1.6 times longer than high, 
with small, u-shaped posterodorsal inden­
tation. Average lateral carapace length in 
females is 3.2 mm (n = 38). Carapace sur­
face smooth, lacking scales. Posterior mar­
gin extending to posterior margin of pleon-
ite three and sometimes extending slightly 
over anterior portion of pleonite four. 

Rostrum (Figs, la, 2a-c): Rostrum long, 
clearly extending beyond eye, distally 
rounded, length approximately 2.4 to 2.6 
times width. Average length of rostrum 1.3 
mm (0,35 times lateral carapace length; n 
= 38 females). Keel rectangular (Fig. 2b), 
unpaired, with medial depression, depres­
sion bearing field of ctenate setae proxi-
mally (Fig. 2c). 

Compound eye (Figs, lb, 4c): Large, 
well developed, elongate-oval. Pigmenta­
tion extensive, covering distal half, with 
pigmented area more or less reflecting 
shape of eye. Not lobed or subdivided. Base 
of eyestalk with minute cuticular scales. 
Disto-ventral portion of eye bearing patch 
of simple setae (Fig, 4d), Ocular (supraor­
bital) plate sharply tapering to acute tip, rel­
atively small, length of ocular plate approx­
imately 0.5 times length of eyestalk, and 
bearing minute setae (visible via SEM) es­
pecially along dorsal and dorso-lateral sur­
faces. 

Antennule (Figs. 3a, 5a-c): Peduncle 
composed of 4 articles. Second article wid­

est at midpoint, with single long, plumose 
seta arising proximally on anterior margin, 
cluster of much longer plumose setae aris­
ing subterminally, and group of many sim­
ple setae at apex. Third article shorter than 
second, widest distally, with terminal clus­
ter of simple setae on anterior margin and 
long, simple seta arising from postero-distal 
margin. Fourth article (Fig. 5a, c) much 
shorter than third, with conspicuous row of 
at least 6 long setae increasing in length 
distally and with 2 robust spines along dis­
to-lateral border; both spines bear minute 
tubercles along curved outer surface and 
minute subterminal pore. Antennular scale 
(Figs. 3a, 5a-c) oval, blade-like, with an­
terior margin convex and posterior margin 
straight; scale approximately as long as 
third peduncular article, bearing marginal 
rows of several distinct setal types along 
anterior margin, including long naked setae, 
stout, curved setae that are proximally 
smooth but bear large, blunt serrations dis­
tally, and longer, thinner setae that bear 
smaller, sharper teeth along their entire 
length. Surface of antennal scale bearing 
many minute pores. Flagellum well devel­
oped, at least 4 times length of antennular 
scale and composed of at least 10 to 15 ar­
ticles. 

Antenna (Figs, 3b, 4c): Peduncle com­
posed of 3 articles, proximal 2 of which 
bear an acute disto-dorsal process (Fig, 4c, 
e, f). Process of first article (Fig. 4f) larger 
than that of second (Fig. 4e), much broader 
basally, and covered with minute teeth; pro­
cess of second article (Fig. 4e) with minute 
tubercles on dorsal border. First article 
broader than second and third. First and 
second articles equal in length. Third article 
longer than first or second, and bearing ap­
proximately 8 short, robust spine-like setae 
along anterior margin, some of which are 
similar in appearance to those described for 
article 4 of antennule. Third peduncular ar­
ticle with proximal cluster of simple setae 
plus single pinnate seta; long, plumose seta 
arising from posterior margin at midlength, 
subequal in length to article; group of plu-



VOLUME 113, NUMBER 4 999 

l.OOmm 

a 

0.50mm 

Fig. L Nebalia gerkenae, new species: a, holotype female, LACM CR19990191, left side; b, eye and ocular 
plate; c, pleonite four and protopod of pleopod one, postero-lateral margins; d, male allotype, LACM 
CR 19990192, anterior part of left side. 
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Fig. 2. Nebalia gerkenae, new species: a, rostrum, ventral surface, damaged proximally; b, rostral keel; 
different specimen; c, rostral keel, proximal portion bearing setae. 


